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SECTION 01 11 00

SUMMARY OF WORK
01/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2009) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Upon receipt of Government Furnished Equipment, the Contractor 
shall submit records in accordance with paragraph entitled, 
"Government Furnished Property," of this section.

Submit the following items to the Contracting Officer:

Utility Outage Requests; G
Utility Connection Requests; G
Borrow Permits; G
Excavation Permits; G
Hot Work Permits; G
Energy Performance Rating; G

1.3   WORK COVERED BY CONTRACT DOCUMENTS

1.3.1   Project Description

The work includes construction of a new 4-story building of approximately
120,000 GSF containing flexible office, office support and a large 
symposium space. The FPB is  a steel frame, clear span structure with glass 
and masonry curtain walls. 

Owner is seeking a LEED Silver designation on the project using the 2009 

New ConstructionTM and Major Renovation scoring system.
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1.3.2   Location

The work shall be located at the NASA Goddard Space Flight Center,
Greenbelt, MD. The exact location will be shown by the Contracting Officer.

1.3.3   Work Hours

Normal duty hours for work shall be from 7:00 a.m. to 3:30 p.m., Monday
through Friday. Requests for deviation from normal working hours shall be
submitted in writing to the Contracting Officer not less than 3 working
days in advance of the proposed work period.

1.4   CONTRACT DRAWINGS

The following drawings accompany this specification and are a part thereof.

Drawing List as per Sheet G001 
Sheets 1 through 350

Five sets of full size contract drawings, maps, and specifications will be 
furnished to the Contractor without charge. Reference publications will not 
be furnished.

Contractor shall immediately check furnished drawings and notify the 
Government of any discrepancies.

1.5   PROJECT ENVIRONMENTAL GOALS

Contractor shall distribute copies of the Environmental Goals to each 
subcontractor and the Contracting Officer.  The overall goal for design, 
construction, and operation is to produce a building that meets the 
functional program needs and incorporates the principles of 
sustainability.  Specifically:

a.  Preserve and restore the site ecosystem and biodiversity; avoid site 
degradation and erosion.  Minimize offsite environmental impact.

b.  Use the minimum amount of energy, water, and materials feasible to meet 
the design intent.  Select energy and water efficient equipment and 
strategies.

c.  Use environmentally preferable products and decrease toxicity level of 
materials used.

d.  Use renewable energy and material resources.

e.  Optimize operational performance (through commissioning efforts) in 
order to ensure energy efficient equipment operates as intended.  
Consider the durability, maintainability, and flexibility of building 
systems.

f.  Manage construction site and storage of materials to ensure no negative 
impact on the indoor environmental quality of the building.

g.  Reduce construction waste through reuse, recycling, and supplier 
take-back.

SECTION 01 11 00  Page 3



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

1.5.1   Independent Verification

1.5.1.1   US Green Building Council (USGBC) - LEED(tm) Rating System

Provide completed project in compliance with USGBC LEED-NC(tm) v3.0 (LEED), 
level silver  requirements.

1.5.1.2   EPA Energy Performance Rating

Provide work consistent with drawings in order to meet Energy Star in 
accordance with design.

1.6   OCCUPANCY OF PREMISES

Before work is started, the Contractor shall arrange with the Contracting 
Officer a sequence of procedure, means of access, space for storage of 
materials and equipment, and use of approaches, corridors, and stairways.

1.7   EXISTING WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements":

a.  Remove or alter existing work in such a manner as to prevent 
injury or damage to any portions of the existing work which remain.

b.  Repair or replace portions of existing work which have been 
altered during construction operations to match existing or 
adjoining work, as approved by the Contracting Officer.  At the 
completion of operations, existing work shall be in a condition 
equal to or better than that which existed before new work started.

1.8   ON-SITE PERMITS

1.8.1   Utility Outage Requests and Utility Connection Requests

Notify the Contracting Officer at least 72 hours prior to starting 
excavation work.  Contractor is responsible for marking and verifying all 
utilities not marked.

The Contractor shall verify the elevations of existing piping, utilities, 
and any type of underground obstruction not indicated or specified to be 
removed.  But indicated in locations to be transversed by piping, ducts, 
and other work to be installed.  Verify elevations before installing new 
work closer than nearest manhole or other structure at which an adjustment 
in grade can be made.

Work shall be scheduled to hold outages to a minimum.

Utility outages and connections required during the prosecution of work 
that affect existing systems shall be arranged for at the convenience of 
the Government and shall be scheduled outside the regular working hours or 
on weekends.

Contracting Officer may permit utility outages at his discretion.

Contractor shall not be entitled to additional payment for utility outages 
and connections required to be performed outside the regular work hours.
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Requests for utility outages and connections shall be made in writing to 
the Contracting Officer at least 3 calendar days in advance of the time 
required.  Each request shall state the system involved, area involved, 
approximate duration of outage, and the nature of work involved.

1.8.2   Borrow Permits, Excavation, Hot Work Permits, and Burning Permits

  ACTIVITY                SUBMISSION DATE                 SUBMISSION FORM

 Excavation Permits    24 hours prior to work          
 Hot Work Permits      24 hours prior to work          

Permits shall be posted at a conspicuous location in the construction area.

Burning of trash or rubbish is not permitted.

1.9   LOCATION OF UNDERGROUND FACILITIES

Obtain digging permits prior to start of excavation  Scan the construction 
site with  electromagnetic or sonic equipment, and mark the surface of the 
ground,  where existing underground utilities  are discovered.  Verify the 
elevations of existing piping, utilities,and any type of underground or 
encased obstruction not indicated to be specified or removed but indicated 
or discovered during scanning in locations to be traversed by piping, 
ducts, and other work to be conducted or installed.  Verify elevations 
before installing new work closer than nearest manhole or other structure 
at which an adjustment in grade can be made.

1.9.1   Notification Prior to Excavation

Notify the Contracting Officer at least 72 hours prior to starting 
excavation work.  

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   CONSTRUCTION AND DEMOLITION (C&D) WASTE PLAN

a.  Federal Executive Order 13514 requires agencies to divert at least 50% 
of their Construction and Demolition (C&D) waste from landfills to 
recycling.  C&D waste includes products of demolition or removal, excess or 
unusable construction materials, packaging materials for construction 
products, and other materials generated during the construction process, 
but not incorporated into the work.

b.  The Contractor shall be required to divert at least 50% (by weight) of 
the C&D waste from going to a landfill.  An exemption for a lower diversion 
rate shall be shall be allowed if it becomes cost prohibitive to transport 
the waste a long distance to a recycling center.  Specifically, recycling 
centers farther than 50 miles from GSFC will be considered cost prohibitive.

c.  In fulfillment of the requirement, the Contractor shall submit a brief 
C&D plan.  The Plan shall state whether the contractor plans to segregate 
waste on-site for delivery to recycling centers and landfill, or transport 
the commingled waste off-site to a segregation facility. The Plan shall 
name the segregation and recycling facilities.  Additionally, the 
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Contractor shall submit a C&D Waste Report annually by November 30.  This 
Report shall give the total tonnage of C&D waste the Contractor generated 
under this contract. It shall also give the total tonnage sent to a 
landfill and the total tonnage to various recycling streams (e.g. metal, 
wood, concrete, asphalt, gypsum, etc). The figures shall be certified (with 
signature) by the Contractor.
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SPECIFICATION COVER SHEET

        -- End of Section --
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SECTION 01 14 00

WORK RESTRICTIONS
07/07

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Contractor regulations; G

Transportation of personnel, materials, and equipment; G

List of Contact Personnel; G

Personnel List; G

Vehicle List; G

Statement of Acknowledgement Form SF 1413; G

1.2   CONTRACTOR ACCESS AND USE OF PREMISES

1.2.1   No Smoking Policy

Smoking is prohibited within and outside of all buildings except in 
designated smoking areas.  This applies to existing buildings, buildings 
under construction and buildings under renovation.  Discarding tobacco 
materials other than into designated tobacco receptacles is considered 
littering and is subject to fines.  The Contracting Officer will identify 
designated smoking areas.

1.2.2   Occupied and Existing Buildings

The Contractor shall be working round existing buildings which are 
occupied.  Do not enter the buildings without prior approval of the 
Contracting Officer.

1.2.3   Utility Cutovers and Interruptions

a.  Make utility cutovers and interruptions after normal working hours or 
on Saturdays, Sundays, and Government holidays.  Conform to procedures 
required in the paragraph "Work Outside Regular Hours."

b.  Ensure that new utility lines are complete, except for the connection, 
before interrupting existing service.

c.  Interruption to water, sanitary sewer, storm sewer, telephone service, 
electric service, air conditioning, heating, fire alarm, and compressed 

SECTION 01 14 00  Page 2



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

air shall be considered utility cutovers pursuant to the paragraph 
entitled "Work Outside Regular Hours." 

d.  Operation of Station Utilities:  The Contractor shall not operate nor 
disturb the setting of control devices in the station utilities system, 
including water, sewer, electrical, and steam services.  The Government 
will operate the control devices as required for normal conduct of the 
work.  The Contractor shall notify the Contracting Officer giving 
reasonable advance notice when such operation is required.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 30 00

ADMINISTRATIVE REQUIREMENTS
02/10

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

List of contact personnel; G

View location map; G

Statement of Acknowledgement Form SF 1413

1.2   VIEW LOCATION MAP

Submit to the Contracting Officer, prior to or with the first digital 
photograph submittals, a sketch or drawing indicating the required 
photographic locations.  Update as required if the locations are moved.

1.3   MINIMUM INSURANCE REQUIREMENTS

Procure and maintain during the entire period of performance under this 
contract the following minimum insurance coverage:

a.  Comprehensive general liability:  $500,000 per occurrence

b.  Automobile liability:  $200,000 per person, $500,000 per occurrence for 
bodily injury, $20,000 per occurrence for property damage

c.  Workmen's compensation as required by Federal and State workers' 
compensation and occupational disease laws.  

d.  Employer's liability coverage of $100,000, except in States where 
workers compensation may not be written by private carriers,

e.  Others as required by State of Maryland law.

1.4   CONTRACTOR PERSONNEL REQUIREMENTS

1.4.1   Subcontractors and Personnel

Furnish a list of contact personnel of the Contractor and subcontractors 
including addresses and telephone numbers for use in the event of an 
emergency.  As changes occur and additional information becomes available, 
correct and change the information contained in previous lists.
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1.4.2   Identification Badges

Required identification badges will be furnished without charge. 
Application for and use of badges will be as directed.  Immediately report 
instances of lost or stolen badges to the Contracting Officer.  

1.4.3   Space Temperature Control, HVAC TAB, and Apparatus Inspection

No work required by Section 23 05 93 TESTING, ADJUSTING AND BALANCING FOR
HVAC or 26 08 00 APPARATUS INSPECTION AND TESTING shall be accomplished by
a second tier subcontractor.

1.4.4   Contractor Personnel Requirements

Failure to obtain entry approval will not affect the contract price or time 
of completion.

1.4.5   Citizenship Requirements

Comply with citizenship and restrictions for aliens to enter base.

1.4.6   Documents Acceptable for Proof of Citizenship

a.  Birth registration card

b.  Certificate of live birth, birth certificate

c.  Certificate of Naturalization

d.  Certificate of registration

e.  DD-214 (Must Cite Birthplace)

f.  DD Form 4 (Contract for Enlistment and Must Cite Birthplace)

g.  DD 1966 (Application for Enlistment)

h.  Military discharge papers (must cite birthplace)

i.  Delayed birth certificate

j.  Hawaii certificate of foreign birth

k.  Hospital birth certificate

l.  Marriage license certificate

m.  Merchant marine certificate

n.  Military officer ID card

o.  Notification of birth registration

p.  State of Hawaii ID card

q.  USA passport

r.  Verbal inquiry with State of Hawaii Vital Statistics Office
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1.4.7   Passes

Submit request for personnel and vehicle passes together.  Include the 
Certificate of Insurance for Contractor and Subcontractor(s) and the 
Statement of Acknowledgement Form SF 1413 with the submittal.  Passes will 
normally be issued within 21 days.

1.5   SUPERVISION

Have at least one qualified supervisor capable of reading, writing, and 
conversing fluently in the English language on the job site during working 
hours.  In addition, if a Quality Control (QC) representative is required 
on the contract, then that individual shall also have fluent English 
communication skills.

1.6   PRECONSTRUCTION CONFERENCE

After award of the contract but prior to commencement of any work at the 
site, meet with the Contracting Officer to discuss and develop a mutual 
understanding relative to the administration of the value engineering and 
safety program, preparation of the schedule prices, shop drawings, and 
other submittals, scheduling programming, prosecution of the work, and 
clear expectations of the "Interim DD Form 1354" Submittal.  Major 
subcontractors who will engage in the work shall also attend.

1.7   PARTNERING

LEVEL A PARTNERING:  To most effectively accomplish this contract, the 
Government requires the formation of a cohesive partnership with the 
Contractor and its subcontractors.  Key personnel, including the client who 
will occupy the facility, the designer-of-record, principal individuals from
NASA and from the activity contracting office, the project sponsor, and 
representative(s) of the facility owner will be invited to participate in 
the partnering process.  Key members of the prime and subcontractors teams, 
including senior management, must participate.  The partnership will draw 
on the strength of each organization in an effort to achieve a quality 
project done right the first time, within budget, on schedule, and without 
any safety mishaps.  The initial session will be one-day minimum and the 
follow-on sessions, held at a minimum of once every three months or as 
agreed to by the partners, will be half-day minimum.  The initial 
partnering session should be held away from the project site at a location 
acceptable to the Contractor and to the Government; the follow-on sessions 
can be held at locations agreed to by the partners.  The contractor shall 
pay all costs associated with the partnering effort including facilitator, 
meeting room and other incidental items.  Before the partnering session, 
the contractor shall coordinate with the facilitator requirements for 
incidental items (audio-visual equipment, two easels, flipchart paper, 
colored markers, note paper, pens/pencils, colored flash cards, etc.) and 
have these items available at the partnering session.  The contractor will 
copy documents for distribution to all attendees.  The facilitator must be 
acceptable to both the Contractor and the Government.  The participants 
shall bear their own costs for meals, lodging and transportation associated 
with partnering.

1.8   AVAILABILITY OF CADD DRAWING FILES

After award and upon request, the electronic "Computer-Aided Drafting and 
Design (CADD)" drawing files will only be made available to the Contractor 
for use in preparation of construction data related to the referenced 
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contract subject to the following terms and conditions.  

Data contained on these electronic files shall not be used for any purpose 
other than as a convenience in the preparation of construction data for the 
referenced project.  Any other use or reuse shall be at the sole risk of 
the Contractor and without liability or legal exposure to the Government.  
The Contractor shall make no claim and waives to the fullest extent 
permitted by law, any claim or cause of action of any nature against the 
Government, its agents or sub consultants that may arise out of or in 
connection with the use of these electronic files.  The Contractor shall, 
to the fullest extent permitted by law, indemnify and hold the Government 
harmless against all damages, liabilities or costs, including reasonable 
attorney's fees and defense costs, arising out of or resulting from the use 
of these electronic files.

These electronic CADD drawing files are not construction documents.  
Differences may exist between the CADD files and the corresponding 
construction documents.  The Government makes no representation regarding 
the accuracy or completeness of the electronic CADD files, nor does it make 
representation to the compatibility of these files with the Contractors 
hardware or software.  In the event that a conflict arises between the 
signed and sealed construction documents prepared by the Government and the 
furnished CADD files, the signed and sealed construction documents shall 
govern.  The Contractor is responsible for determining if any conflict 
exists.  Use of these CADD files does not relieve the Contractor of duty to 
fully comply with the contract documents, including and without limitation, 
the need to check, confirm and coordinate the work of all contractors for 
the project.

If the Contractor uses, duplicates and/or modifies these electronic CADD 
files for use in producing construction data related to this contract, all 
previous indicia of ownership (seals, logos, signatures, initials and 
dates) shall be removed.

1.9   ELECTRONIC MAIL (E-MAIL) ADDRESS

The Contractor shall establish and maintain electronic mail (e-mail) 
capability along with the capability to open various electronic attachments 
in Microsoft, Adobe Acrobat, and other similar formats.  Within 10 days 
after contract award, the Contractor shall provide the Contracting Officer 
a single (only one) e-mail address for electronic communications from the 
Contracting Officer related to this contract including, but not limited to 
contract documents, invoice information, request for proposals, and other 
correspondence.  The Contracting Officer may also use email to notify the 
Contractor of base access conditions when emergency conditions warrant, 
such as hurricanes, terrorist threats, etc.  Multiple email address will 
not allowed.

It is the Contractor's responsibility to make timely distribution of all 
Contracting Officer initiated e-mail with its own organization including 
field office(s).  The Contractor shall promptly notify the Contracting 
Officer, in writing, of any changes to this email address.

PART 2   PRODUCTS

Not Used
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PART 3   EXECUTION

Not Used

        -- End of Section --
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PROJECT SCHEDULE
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

ECB 2005-10 (2005) Scheduling Requirements for Testing 
of Mechanical Systems in Construction 
Contracts

ER 1-1-11 (1995) Administration -- Progress, 
Schedules, and Network Analysis Systems

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Project Schedule; G

1.3   QUALITY ASSURANCE

Designate an authorized representative to be responsible for the 
preparation of the schedule and all required updating (activity status) and 
preparation of reports.  The authorized representative shall be experienced 
in scheduling for projects similar in nature to this project and shall be 
experienced in the use of the scheduling software that meets the 
requirements of this specification.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Prepare for approval a Project Schedule, as specified herein, pursuant to 
the Contract Clause, SCHEDULE FOR CONSTRUCTION CONTRACTS.  Show in the 
schedule the sequence in which the Contractor proposes to perform the work 
and dates on which the Contractor contemplates starting and completing all 
schedule activities.  The scheduling of the entire project, including the 
design and construction sequences, is required.  The scheduling of 
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construction is the responsibility of the Contractor.  Contractor 
management personnel shall actively participate in its development.  
Subcontractors and suppliers working on the project shall also contribute 
in developing and maintaining an accurate Project Schedule.  Provide a 
schedule that is a forward planning as well as a project monitoring tool.

3.1.1   Approved Project Schedule

Use the approved Project Schedule to measure the progress of the work and 
to aid in evaluating time extensions.  Make the schedule cost loaded and 
activity coded.  The schedule will provide the basis for all progress 
payments.  If the Contractor fails to submit any schedule within the time 
prescribed, the Contracting Officer may withhold approval of progress 
payments until the Contractor submits the required schedule.

3.1.2   Schedule Status Reports

Provide a Schedule Status Report on at least a monthly basis.  If, in the 
opinion of the Contracting Officer, the Contractor falls behind the 
approved schedule, take steps necessary to improve its progress including 
those that may be required by the Contracting Officer, without additional 
cost to the Government.  In this circumstance, the Contracting Officer may 
require the Contractor to increase the number of shifts, overtime 
operations, days of work, and/or the amount of construction plant, and to 
submit for approval any supplementary schedule or schedules as the 
Contracting Officer deems necessary to demonstrate how the approved rate of 
progress will be regained.

3.1.3   Default Terms

Failure of the Contractor to comply with the requirements of the 
Contracting Officer shall be grounds for a determination, by the 
Contracting Officer, that the Contractor is not prosecuting the work with 
sufficient diligence to ensure completion within the time specified in the 
contract.  Upon making this determination, the Contracting Officer may 
terminate the Contractor's right to proceed with the work, or any separable 
part of it, in accordance with the default terms of the contract.

3.2   BASIS FOR PAYMENT AND COST LOADING

Use the schedule as the basis for determining contract earnings during each 
update period and therefore the amount of each progress payment.  Lack of 
an approved schedule update, or qualified scheduling personnel, will result 
in the inability of the Contracting Officer to evaluate contract earned 
value for the purposes of payment.  Failure of the Contractor to provide 
all required information will result in the disapproval of the preliminary, 
initial and subsequent schedule updates.  In the event schedule revisions 
are directed by the Contracting Officer and those revisions have not been 
included in subsequent revisions or updates, the Contracting Officer may 
hold retainage up to the maximum allowed by contract, each payment period, 
until such revisions to the Project Schedule have been made.  Activity cost 
loading shall be reasonable, as determined by the Contracting Officer.  The 
aggregate value of all activities coded to a contract CLIN shall equal the 
value of the CLIN on the Schedule.

3.3   PROJECT SCHEDULE DETAILED REQUIREMENTS

The computer software system utilized to produce and update the Project 
Schedule shall be capable of meeting all requirements of this 
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specification.  Failure of the Contractor to meet the requirements of this 
specification will result in the disapproval of the schedule.

3.3.1   Critical Path Method

Use the Critical Path Method (CPM) of network calculation to generate the 
Project Schedule.  Prepare the Project Schedule using the Precedence 
Diagram Method (PDM).

3.3.2   Level of Detail Required

Develop the Project Schedule to an appropriate level of detail.  Failure to 
develop the Project Schedule to an appropriate level of detail, as 
determined by the Contracting Officer, will result in its disapproval.  The 
Contracting Officer will consider, but is not limited to, the following 
characteristics and requirements to determine appropriate level of detail:

3.3.2.1   Activity Durations

Reasonable activity durations are those that allow the progress of ongoing 
activities to be accurately determined between update periods.  Less than 2 
percent of all non-procurement activities shall have Original Durations 
(OD) greater than 20 work days or 30 calendar days.  Procurement activities 
are defined herein.

3.3.2.2   Procurement Activities

The schedule must include activities associated with the submittal, 
approval, procurement, fabrication and delivery of long lead materials, 
equipment, fabricated assemblies and supplies.  Long lead procurement 
activities are those with an anticipated procurement sequence of over 90 
calendar days.  A typical procurement sequence includes the string of 
activities: submit, approve, procure, fabricate, and deliver.

3.3.2.3   Mandatory Tasks

The following tasks must be included and properly scheduled:

a. Submission, review and acceptance of design packages.

b. Submission of mechanical/electrical/information systems layout 
drawings.

c. Submission and approval of O & M manuals.

d. Submission and approval of as-built drawings.

e. Submission and approval of 1354 data and installed equipment lists.

f. Submission and approval of testing and air balance (TAB).

g. Submission of TAB specialist design review report.

h. Submission and approval of fire protection specialist.

i. Submission and approval of testing and balancing of HVAC plus 
commissioning plans and data.  Develop the schedule logic associated 
with testing and commissioning of mechanical systems to a level of 
detail consistent with ECB 2005-10.
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j. Air and water balancing.

k. HVAC commissioning.

l. Controls testing plan submission.

m. Controls testing.

n. Performance Verification testing.

o. Other systems testing, if required.

p. Contractor's pre-final inspection.

q. Correction of punchlist from Contractor's pre-final inspection.

r. Government's pre-final inspection.

s. Correction of punch list from Government's pre-final inspection.

t. Final inspection.

3.3.2.4   Government Activities

Show Government and other agency activities that could impact progress.  
These activities include, but are not limited to:  approvals,inspections, 
utility tie-in, Government Furnished Equipment (GFE) and Notice to Proceed 
(NTP) for phasing requirements.

3.3.2.5   Activity Responsibility Coding (RESP)

Assign responsibility Code for all activities to the Prime Contractor, 
Subcontractor or Government agency responsible for performing the 
activity.  Activities coded with a Government Responsibility code include, 
but are not limited to: Government approvals, Government design reviews, 
environmental permit approvals by State regulators, Government Furnished 
Equipment (GFE) and Notice to Proceed (NTP) for phasing requirements.  Code 
all activities not coded with a Government Responsibility Code to the Prime 
Contractor or Subcontractor responsible to perform the work.  Activities 
shall not have more than one Responsibility Code.  Examples of acceptable 
activity code values are: DOR (for the designer of record); ELEC (for the 
electrical subcontractor); MECH (for the mechanical subcontractor); and 
GOVT (for USACE).  Unacceptable code values are abbreviations of the names 
of subcontractors.

3.3.2.6   Activity Work Area Coding

Assign Work Area code to activities based upon the work area in which the 
activity occurs.  Define work areas based on resource constraints or space 
constraints that would preclude a resource, such as a particular trade or 
craft work crew, from working in more than one work area at a time due to 
restraints on resources or space.  Examples of Work Area Coding include 
different areas within a floor of a building, different floors within a 
building, and different buildings within a complex of buildings.  
Activities shall not have more than one Work Area Code.  Not all activities 
are required to be Work Area coded.  A lack of Work Area coding will 
indicate the activity is not resource or space constrained.
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3.3.2.7   Contract Changes/Requests for Equitable Adjustment (REA) Coding 
(MODF)

Assign Activity code to any activity or sequence of activities added to the 
schedule as a result of a Contract Modification, when approved by the 
Contracting Officer, with a Contract Changes/REA Code.  Key all Code values 
to the Government's modification numbering system.  Any activity or 
sequence of activities added to the schedule as a result of alleged 
constructive changes made by the Government may be added to a copy of the 
current schedule, subject to the approval of the Contracting Officer.  
Assign Activity codes for these activities with a Contract Changes/REA 
Code.  Key the code values to the Contractor's numbering system.  Approval 
to add these activities does not necessarily mean the Government accepts 
responsibility and, therefore, liability for such activities and any 
associated impacts to the schedule, but rather the Government recognizes 
such activities are appropriately added to the schedule for the purposes of 
maintaining a realistic and meaningful schedule.  Such activities shall not 
be Responsibility Coded to the Government unless approved.  An activity 
shall not have more than one Contract Changes/REA Code.

3.3.2.8   Contract Line Item (CLIN) Coding (BIDI)

Code all activities to the CLIN on the Contract Line Item Schedule to which 
the activity belongs.  An activity shall not contain more than one CLIN 
Item Code.  CLIN Item code all activities, even when an activity is not 
cost loaded.

3.3.2.9   Phase of Work Coding (PHAS)

Assign Phase of Work Code to all activities based upon the phase of work in 
which the activity occurs.  Code activities to a Construction Phase.  Code 
fast track construction phases proposed by the Contractor to allow 
filtering and organizing the schedule by fast track design and construction 
packages.  If the contract specifies construction phasing with separately 
defined performance periods, identify a Construction Phase Code to allow 
filtering and organizing the schedule accordingly.  Each activity shall be 
identified with a single project phase and have only one Phase of Work code.

3.3.2.10   Category of Work Coding (CATW)

Assign Category of Work Code to all Activities based upon the category of 
work to which the activity belongs.  Category of Work Code must include, 
but is not limited to: construction submittal approvals, Acceptance, 
Procurement, Fabrication, Delivery, Weather Sensitive Installation, 
Non-Weather Sensitive Installation, Start-Up, Test and Turnover.  Assign a 
Category of Work Code to each activity.  Each activity shall have only one 
Category of Work Code.

3.3.2.11   Definable Features of Work Coding (FOW1, FOW2, FOW3)

Assign a Definable Feature of Work Code to appropriate activities based on 
the definable feature of work to which the activity belongs.  Definable 
Feature of Work is defined in Specification Section 01 45 00.00 10 QUALITY 
CONTROL.  An activity shall not have more than one Definable Feature of 
Work Code.  Not all activities are required to be Definable Feature of Work 
Coded.
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3.3.3   Scheduled Project Completion and Activity Calendars

The schedule interval shall extend from NTP date to the required contract 
completion date.  The contract completion activity (End Project) shall 
finish based on the required contract duration in the accepted contract 
proposal, as adjusted for any approved contract time extensions.  The first 
scheduled work period shall be the day after NTP is received by the 
Contractor.  Schedule activities on a calendar to which the activity 
logically belongs.  Activities may be assigned to a 7 day calendar when the 
contract assigns calendar day durations for the activity such as a 
Government Acceptance activity.  If the Contractor intends to perform 
physical work less than seven days per week, schedule the associated 
activities on a calendar with non-work periods identified including 
weekends and holidays.  Assign the Category of Work Code - Weather 
Sensitive Installation to those activities that are weather sensitive.  
Original durations must account for anticipated normal adverse weather.  
The Government will interpret all work periods not identified as non-work 
periods on each calendar as meaning the Contractor intends to perform work 
during those periods.

3.3.3.1   Project Start Date

The schedule shall start no earlier than the date on which the NTP was 
acknowledged.  Include as the first activity in the project schedule an 
activity called "Start Project"( or NTP).  The "Start Project" activity 
shall have an "ES" constraint date equal to the date that the NTP was 
acknowledged, and a zero day duration.

3.3.3.2   Schedule Constraints and Open Ended Logic

Constrain completion of the last activity in the schedule by the contract 
completion date.  Schedule calculations shall result in a negative float 
when the calculated early finish date of the last activity is later than 
the contract completion date.  Include as the last activity in the project 
schedule an activity called "End Project".  The "End Project" activity 
shall have an "LF" constraint date equal to the contract completion date 
for the project, and with a zero day duration or by using the "project must 
finish by" date in the scheduling software.  The schedule shall have no 
constrained dates other than those specified in the contract.  The use of 
artificial float constraints such as "zero fee float" or "zero total float" 
are typically prohibited.  There shall only be 2 open ended activities: 
Start Project (or NTP) with no predecessor logic and End Project with no 
successor logic.

3.3.3.3   Early Project Completion

In the event the Preliminary or Initial project schedule calculates an 
early completion date of the last activity prior to the contract completion 
date, identify those activities that it intends to accelerate and/or those 
activities that are scheduled in parallel to support the Contractor's 
"early" completion.  The last activity shall have a late finish constraint 
equal to the contract completion date and the schedule will calculate 
positive float.  The Government will not approve an early completion 
schedule with zero float on the longest path.  The Government is under no 
obligation to accelerate activities for which it is responsible to support 
a proposed early contract completion.
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3.3.4   Interim Completion Dates

Constrain contractually specified interim completion dates to show negative 
float when the calculated early finish date of the last activity in that 
phase is later than the specified interim completion date.

3.3.4.1   Start Phase

Include as the first activity for a project phase an activity called "Start 
Phase X" where "X" refers to the phase of work.  The "Start Phase X" 
activity shall have an "ES" constraint date equal to the date on which the 
NTP was acknowledged, and a zero day duration.

3.3.4.2   End Phase

Include as the last activity for a project phase an activity called "End 
Phase X" where "X" refers to the phase of work.  The "End Phase X" activity 
shall have an "LF" constraint date equal to the specified completion date 
for that phase and a zero day duration.

3.3.4.3   Phase "X" Hammock

Include a hammock type activity for each project phase called "Phase X" 
where "X" refers to the phase of work.  The "Phase X" hammock activity 
shall be logically tied to the earliest and latest activities in the phase.

3.3.5   Default Progress Data Disallowed

Do not automatically update Actual Start and Finish dates with default 
mechanisms that may be included in the scheduling software.  Activity 
Actual Start (AS) and Actual Finish (AF) dates assigned during the updating 
process shall match those dates provided from Contractor Quality Control 
Reports.  Failure of the Contractor to document the AS and AF dates on the 
Daily Quality Control report for every in-progress or completed activity, 
and failure to ensure that the data contained on the Daily Quality Control 
reports is the sole basis for schedule updating shall result in the 
disapproval of the Contractor's updated schedule and the inability of the 
Contracting Officer to evaluate Contractor progress for payment purposes.  
Updating of the percent complete and the remaining duration of any activity 
shall be independent functions.  Disable program features which calculate 
one of these parameters from the other.

3.3.6   Out-of-Sequence Progress

Activities that have progressed before all preceding logic has been 
satisfied (Out-of-Sequence Progress) will be allowed only on a case-by-case 
basis subject to approval by the Contracting Officer.  Propose logic 
corrections to eliminate all out of sequence progress or justify not 
changing the sequencing for approval prior to submitting an updated project 
schedule.  Correct out of sequence progress that continues for more than 
two update cycles by logic revision, as approved by the Contracting Officer.

3.3.7   Negative Lags and Start to Finish Relationships

Lag durations contained in the project schedule shall not have a negative 
value.  Do not use Start to Finish (SF) relationships.
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3.3.8   Calculation Mode

Schedule calculations shall retain the logic between predecessors and 
successors even when the successor activity starts and the predecessor 
activity has not finished.  Software features that in effect sever the tie 
between predecessor and successor activities when the successor has started 
and the predecessor logic is not satisfied ("progress override") will not 
be allowed.

3.3.9   Milestones

The schedule must include milestone activities for each significant project 
event including but not limited to:  milestone activities for each fast 
track design package released for construction; design complete; 
foundation/substructure construction complete; superstructure construction 
complete; building dry-in or enclosure complete to allow the initiation of 
finish activities; permanent power complete; and building systems 
commissioning complete.

3.4   PROJECT SCHEDULE SUBMISSIONS

Provide the submissions as described below.  The data CD, reports, and 
network diagrams required for each submission are contained in paragraph 
SUBMISSION REQUIREMENTS.

3.4.1   Preliminary Project Schedule Submission

Submit the Preliminary Project Schedule, defining the Contractor's planned 
operations for the first 90 calendar days for approval within 15 calendar 
days after the NTP is acknowledged.  The approved Preliminary Project 
Schedule will be used for payment purposes not to exceed 90 calendar days 
after NTP.  Completely cost load the Preliminary Project Schedule to 
balance the contract award CLINS shown on the Price Schedule.  Detail it 
for the first 90 calendar days.  It may be summary in nature for the 
remaining performance period.  It must be early start and late finish 
constrained and logically tied as previously specified.  The Preliminary 
Project Schedule forms the basis for the Initial Project Schedule specified 
herein and must include all of the required Plan and Program preparations, 
submissions and approvals identified in the contract (for example, Quality 
Control Plan, Safety Plan, and Environmental Protection Plan) as well as 
design activities, the planned submissions of all early design packages, 
permitting activities, design review conference activities and other 
non-construction activities intended to occur within the first 90 calendar 
days. Schedule any construction activities planned for the first 90 
calendar days after NTP.  Constrain planned construction activities by 
Government acceptance of the associated design package(s) and all other 
specified Program and Plan approvals.  Activity code any activities that 
are summary in nature after the first 90 calendar days with Responsibility 
Code (RESP) and Feature of Work code (FOW1, FOW2, FOW3).

3.4.2   Initial Project Schedule Submission

Submit the Initial Project Schedule for approval within 42 calendar days 
after NTP.  The schedule shall demonstrate a reasonable and realistic 
sequence of activities which represent all work through the entire contract 
performance period.  The Initial Schedule shall be at a reasonable level of 
detail as determined by the Contracting Officer. 
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3.4.3   Periodic Schedule Updates

Based on the result of the meeting, specified in PERIODIC SCHEDULE UPDATE 
MEETINGS, submit periodic schedule updates.  These submissions will enable 
the Contracting Officer to assess Contractor's progress.  If the Contractor 
fails or refuses to furnish the information and project schedule data, 
which in the judgment of the Contracting Officer or authorized 
representative is necessary for verifying the Contractor's progress, the 
Contractor shall be deemed not to have provided an estimate upon which 
progress payment may be made.  

3.4.4   Standard Activity Coding Dictionary

Use the activity coding structure defined in the Standard Data Exchange 
Format (SDEF) in ER 1-1-11, Appendix A.  This exact structure is mandatory, 
even if some fields are not used.  A template SDEF compatible schedule 
backup file (sdef.prx) is available on the QCS website: 
www.rmssupport.com.  The SDEF format is as follows:

Field  Activity
       Code       Length    Description

 1     WRKP        3     Workers per Day 
 2     RESP        4     Responsible Party (e.g. GC, subcontractor, USACE)
 3     AREA        4     Area of Work
 4     MODF        6     Modification or REA number
 5     BIDI        6     Bid Item (CLIN)
 6     PHAS        2     Phase of Work
 7     CATW        1     Category of Work
 8     FOW1       10     Feature of Work (used up to 10 characters in length)
 9     FOW2       10     Feature of Work (used up to 20 characters in length)
10     FOW3       10     Feature of Work (used up to 30 characters in length)

3.5   SUBMISSION REQUIREMENTS

Submit the following items for the Preliminary Schedule, Initial Schedule, 
and every Periodic Schedule Update throughout the life of the project:

3.5.1   Data CD's

Provide two sets of data CD's containing the project schedule in the backup 
format.  Each CD shall also contain all previous update backup files.  File 
medium shall be CD.  Label each CD indicating the type of schedule 
(Preliminary, Initial, Update), full contract number, Data Date and file 
name.  Each schedule shall have a unique file name as determined by the 
Contractor.

3.5.2   Narrative Report

Provide a Narrative Report with the Preliminary, Initial, and each Periodic 
Update of the project schedule, as the basis of the progress payment 
request.  The Narrative Report shall include:  a description of activities 
along the 2 most critical paths where the total float is less than or equal 
to 20 work days, a description of current and anticipated problem areas or 
delaying factors and their impact, and an explanation of corrective actions 
taken or required to be taken.  The narrative report is expected to 
communicate to the Government, the Contractor's thorough analysis of the 
schedule output and its plans to compensate for any problems, either 
current or potential, which are revealed through that analysis.  Identify 
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and explain why any activities that, based their calculated late dates, 
should have either started or finished during the update period but did not.

3.5.3   Approved Changes Verification

Include only those project schedule changes in the schedule submission that 
have been previously approved by the Contracting Officer.  The Narrative 
Report shall specifically reference, on an activity by activity basis, all 
changes made since the previous period and relate each change to 
documented, approved schedule changes.

3.5.4   Schedule Reports

The format, filtering, organizing and sorting for each schedule report 
shall be as directed by the Contracting Officer.  Typically reports shall 
contain:  Activity Numbers, Activity Description, Original Duration, 
Remaining Duration, Early Start Date, Early Finish Date, Late Start Date, 
Late Finish Date, Total Float, Actual Start Date, Actual Finish Date, and 
Percent Complete.  The following lists typical reports that will be 
requested.  One or all of these reports may be requested for each schedule 
submission.

3.5.4.1   Activity Report

A list of all activities sorted according to activity number.

3.5.4.2   Logic Report

A list of detailed predecessor and successor activities for every activity 
in ascending order by activity number.

3.5.4.3   Total Float Report

A list of all incomplete activities sorted in ascending order of total 
float.  List activities which have the same amount of total float in 
ascending order of Early Start Dates.  Do not show completed activities on 
this report.

3.5.4.4   Earnings Report by CLIN

A compilation of the Contractor's Total Earnings on the project from the 
NTP to the data date.  This report shall reflect the earnings of specific 
activities based on the agreements made in the schedule update meeting 
defined herein.  Provided that the Contractor has furnished a complete 
schedule update, this report shall serve as the basis of determining 
progress payments.  Group activities by CLIN item number and sort by 
activity number.  This report shall:  sum all activities coded to a 
particular CLIN and provide a CLIN item percent earned value; and complete 
and sum CLIN items to provide a total project percent complete.  The 
printed report shall contain, for each activity:  the Activity Number, 
Activity Description, Original Budgeted Amount, Total Quantity, Quantity to 
Date, Percent Complete (based on cost), and Earnings to Date.

3.5.5   Network Diagram

The network diagram is required for the Preliminary, Initial and Periodic 
Updates.  The network diagram shall depict and display the order and 
interdependence of activities and the sequence in which the work is to be 
accomplished.  The Contracting Officer will use, but is not limited to, the 
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following conditions to review compliance with this paragraph:

3.5.5.1   Continuous Flow

Diagrams shall show a continuous flow from left to right with no arrows 
from right to left.  Show the activity number, description, duration, and 
estimated earned value on the diagram.

3.5.5.2   Project Milestone Dates

Show dates on the diagram for start of project, any contract required 
interim completion dates, and contract completion dates.

3.5.5.3   Critical Path

Clearly show the critical path.

3.5.5.4   Banding

Organize activities as directed to assist in the understanding of the 
activity sequence.  Typically, this flow will group activities by category 
of work, work area and/or responsibility.

3.5.5.5   S-Curves

Earnings curves showing projected early and late earnings and earnings to 
date.

3.6   PERIODIC SCHEDULE UPDATE MEETINGS

Conduct periodic schedule update meetings for the purposes of reviewing the 
Contractor's proposed out of sequence corrections, determining causes for 
delay, correcting logic, maintaining schedule accuracy and determining 
earned value.  Meetings shall occur at least monthly within five days of 
the proposed schedule data date and after the Contractor has updated the 
schedule with Government concurrence respecting actual start dates, actual 
finish dates, remaining durations and percent complete for each activity it 
intend to status.  Provide a computer with the scheduling software loaded 
and a projector during the meeting which allows all meeting participants to 
view the proposed schedule update during the meeting.   The meeting and 
resultant approvable schedule update shall be a condition precedent to a 
formal submission of the update as described in SUBMISSION REQUIREMENTS and 
to the submission of an invoice for payment.  The meeting will be a working 
interactive exchange which will allow the Government and the Contractor the 
opportunity to review the updated schedule on a real time and interactive 
basis.  The Contractor's authorized scheduling representative will 
organize, sort, filter and schedule the update as requested by the 
Government.  The meeting will last no longer than 8 hours.  A rough draft 
of the proposed activity logic corrections and narrative report shall be 
provided to the Government 48 hours in advance of the meeting.  The 
Contractor's Project Manager and Authorized Scheduler shall attend the 
meeting with the Authorized Representative of the Contracting Officer.

3.6.1   Update Submission Following Progress Meeting

Submit a complete update of the project schedule containing all approved 
progress, revisions, and adjustments, pursuant to paragraph SUBMISSION 
REQUIREMENTS not later than 4 working days after the periodic schedule 
update meeting, reflecting only those changes made during the previous 
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update meeting.

3.6.2   Status of Activities

Update information, including Actual Start Dates (AS), Actual Finish Dates 
(AF), Remaining Durations (RD), and Percent Complete shall be subject to 
the approval of the Government prior to the meeting.  As a minimum, address 
the following items on an activity by activity basis during each progress 
meeting.

3.6.2.1   Start and Finish Dates

Accurately show the status of the AS and/or AF dates for each activity 
currently in-progress or completed since the last update.  The Government 
may allow an AF date to be assigned with the percent complete less than 
100% to account for the value of work remaining but not restraining 
successor activities.  Only assign AS dates when actual progress occurs on 
an activity.

3.6.2.2   Remaining Duration

Update the estimated RD for all incomplete activities independent of 
Percent Complete.  Remaining Durations may exceed the activity OD or may 
exceed the activity's prior update RD if the Government considers the 
current OD or RD to be understated based on current progress, insufficient 
work crews actually manning the job, unrealistic OD or deficiencies that 
must be corrected that restrain successor activities.

3.6.2.3   Percent Complete

Update the percent complete for each activity started, based on the 
realistic assessment of earned value.  Activities which are complete but 
for remaining minor punch list work and which do not restrain the 
initiation of successor activities may be declared 100 percent complete.  
To allow for proper schedule management, cost load the correction of punch 
list from Government pre-final inspection activity(ies) not less than 1 
percent of the total contract value, which activity(ies) may be declared 
100 percent complete upon completion and correction of all punch list work 
identified during Government pre-final inspection(s).

3.6.2.4   Logic Changes

Specifically identify and discuss all logic changes pertaining to NTP on 
change orders, change orders to be incorporated into the schedule, 
Contractor proposed changes in work sequence, corrections to schedule logic 
for out-of-sequence progress, and other changes that have been made 
pursuant to contract provisions.  The Government will only approve logic 
revisions for the purpose of keeping the schedule valid in terms of its 
usefulness in calculating a realistic completion date, correcting erroneous 
logic ties, and accurately sequencing the work.

3.6.2.5   Other Changes

Other changes required due to delays in completion of any activity or group 
of activities include:  1) delays beyond the Contractor's control, such as 
strikes and unusual weather.  2) delays encountered due to submittals, 
Government Activities, deliveries or work stoppages which make re-planning 
the work necessary.  3) Changes required to correct a schedule that does 
not represent the actual or planned prosecution and progress of the work.

SECTION 01 32 01.00 10  Page 14



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

3.7   REQUESTS FOR TIME EXTENSIONS

In the event the Contractor believes it is entitled to an extension of the 
contract performance period, completion date, or any interim milestone 
date, furnish the following for a determination by the Contracting 
Officer:  justification, project schedule data, and supporting evidence as 
the Contracting Officer may deem necessary.  Submission of proof of 
excusable delay, based on revised activity logic, duration, and costs 
(updated to the specific date that the delay occurred) is a condition 
precedent to any approvals by the Government.  In response to each Request 
For Proposal issued by the Government, submit a schedule impact analysis 
demonstrating whether or not the change contemplated by the Government 
impacts the critical path.

3.7.1   Justification of Delay

The project schedule shall clearly display that the Contractor has used, in 
full, all the float time available for the work involved with this 
request.  The Contracting Officer's determination as to the number of 
allowable days of contract extension shall be based upon the project 
schedule updates in effect for the time period in question, and other 
factual information.  Actual delays that are found to be caused by the 
Contractor's own actions, which result in a calculated schedule delay, will 
not be a cause for an extension to the performance period, completion date, 
or any interim milestone date.

3.7.2   Submission Requirements

Submit a justification for each request for a change in the contract 
completion date of less than 2 weeks based upon the most recent schedule 
update at the time of the NTP or constructive direction issued for the 
change.  Such a request shall be in accordance with the requirements of 
other appropriate Contract Clauses and shall include, as a minimum:

a.  A list of affected activities, with their associated project 
schedule activity number.

b.  A brief explanation of the causes of the change.

c.  An analysis of the overall impact of the changes proposed.

d.  A sub-network of the affected area.

Identify activities impacted in each justification for change by a unique 
activity code contained in the required data file.

3.7.3   Additional Submission Requirements

The Contracting Officer may request an interim update with revised 
activities for any requested time extension of over 2 weeks.  Provide this 
disk within 4 days of the Contracting Officer's request.

3.8   DIRECTED CHANGES

If the NTP is issued for changes prior to settlement of price and/or time, 
submit proposed schedule revisions to the Contracting Officer within 2 
weeks of the NTP being issued.  The Contracting Officer will approve 
proposed revisions to the schedule prior to inclusion of those changes 
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within the project schedule.  If the Contractor fails to submit the 
proposed revisions, the Contracting Officer may furnish the Contractor with 
suggested revisions to the project schedule.  Include these revisions in 
the project schedule until revisions are submitted, and final changes and 
impacts have been negotiated.  If the Contractor has any objections to the 
revisions furnished by the Contracting Officer, advise the Contracting 
Officer within 2 weeks of receipt of the revisions.  Regardless of the 
objections, continue to update the schedule with the Contracting Officer's 
revisions until a mutual agreement in the revisions is reached.  If the 
Contractor fails to submit alternative revisions within 2 weeks of receipt 
of the Contracting Officer's proposed revisions, the Contractor will be 
deemed to have concurred with the Contracting Officer's proposed 
revisions.  The proposed revisions will then be the basis for an equitable 
adjustment for performance of the work.

3.9   WEEKLY PROGRESS MEETINGS

a.  Meet weekly with the Government (or as otherwise mutually agreed 
to) between the meetings described in paragraph PERIODIC SCHEDULE 
UPDATE MEETINGS for the purpose of jointly reviewing the actual 
progress of the project as compared to the as planned progress and to 
review planned activities for the upcoming two weeks.  The then current 
and approved schedule update shall be used for the purposes of this 
meeting and for the production and review of reports.  The Contractor's 
Project Manager and the Authorized Representative of the Contracting 
Officer shall attend.  The weekly progress meeting will address the 
status of RFI's, RFP's and Submittals.

b.  Provide a bar chart produced by the scheduling software, organized 
by Total Float and Sorted by Early Start Date, and a two week 
"look-ahead" schedule by filtering all schedule activities to show only 
current ongoing activities and activities schedule to start during the 
upcoming two weeks, organized by Work Area Code (AREA) and sorted by 
Early Start Date.

c.  The Government and the Contractor shall jointly review the 
reports.  If it appears that activities on the longest path(s) which 
are currently driving the calculated completion date (driving 
activities), are not progressing satisfactorily and therefore could 
jeopardize timely project completion, corrective action must be taken 
immediately.  Corrective action includes but is not limited to: 
increasing the number of work crews; increasing the number of work 
shifts; increasing the number of hours worked per shift; and 
determining if Government responsibility coded activities require 
Government corrective action.

3.10   OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for 
the exclusive use of either the Government or the Contractor.

        -- End of Section --

SECTION 01 32 01.00 10  Page 16



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

SECTION TABLE OF CONTENTS

DIVISION 01 - GENERAL REQUIREMENTS

SECTION 01 32 17.00 20

NETWORK ANALYSIS SCHEDULES (NAS)

08/10

PART 1   GENERAL

  1.1   DESCRIPTION
  1.2   SUBMITTALS
  1.3   SCHEDULE ACCEPTANCE PRIOR TO START OF WORK
  1.4   SOFTWARE
  1.5   QUALIFICATIONS
  1.6   NETWORK SYSTEM FORMAT
    1.6.1   Diagrams
    1.6.2   Schedule Activity Properties and Level of Detail
      1.6.2.1   Activity Categories
      1.6.2.2   Contract Milestones and Constraints
      1.6.2.3   Activity Code
      1.6.2.4   Anticipated Weather Delays
      1.6.2.5   Cost Loading
    1.6.3   Schedule Software Settings and Restrictions
    1.6.4   Required Tabular Reports
  1.7   SUBMISSION AND ACCEPTANCE
    1.7.1   Monthly Network Analysis Updates
    1.7.2   As-Built Schedule
  1.8   CONTRACT MODIFICATION
  1.9   PROJECT FLOAT
  1.10   THREE-WEEK LOOK AHEAD SCHEDULE

PART 2   PRODUCTS

PART 3   EXECUTION

-- End of Section Table of Contents --

SECTION 01 32 17.00 20  Page 1



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

SECTION 01 32 17.00 20

NETWORK ANALYSIS SCHEDULES (NAS)
08/10

PART 1   GENERAL

1.1   DESCRIPTION

The Contractor is responsible for scheduling procurement, Contractor 
quality control and construction, acceptance testing and training.  Refer 
to Specification Section 01 33 00 SUBMITTAL PROCEDURES to determine if any 
items require Government approval prior to construction; If any are 
required, that submittal review time shall be included in the schedule.

The schedule is a tool to manage the project, both for Contractor and 
Government activities.  It will also be used to report progress and 
evaluate time extensions. If cost-loaded, it will provide the basis for 
progress payments.

The Contractor shall use the Critical Path Method (CPM) and the Precedence 
Diagram Method (PDM) to satisfy time and cost applications.  For 
consistency, when scheduling software terminology is used in this 
specification, the terms in Primavera's scheduling programs are used.

1.2   SUBMITTALS

The use of a "G" following a submittal indicates that a Government approval 
action is required.  Submit the following in accordance with Section  
01 33 00 SUBMITTAL PROCEDURES, except as modified in this contract.

SD-01 Preconstruction Submittals

Qualifications; G

Baseline Network Analysis Schedule (NAS); G

SD-07 Certificates

Monthly Network Analysis Schedule Update; G

SD-11 Closeout Submittals

As-Built Schedule; G

1.3   SCHEDULE ACCEPTANCE PRIOR TO START OF WORK

The Contracting Officer and Contractor shall participate in a preliminary 
meeting(s) to discuss the proposed schedule and requirements of this 
section prior to the Contractor preparing the Project Baseline Schedule.

Government review comments on the Contractor's schedule(s) shall not 
relieve the Contractor from compliance with requirements of the Contract 
Documents.

Only bonds shall be paid prior to acceptance of the Baseline Network 
Analysis Schedule (NAS).
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The acceptance of a Baseline NAS is a condition precedent to:

1. The Contractor starting work on the demolition or construction stage(s) 
of the contract.

2. Processing Contractor's pay request(s) for construction activities/items 
of work.

3. Review of any schedule updates.

Submittal of the Baseline Network Analysis Schedule, and subsequent 
schedule updates, shall be understood to be the Contractor's certification 
that the submitted schedule meets all of the requirements of the Contract 
Documents, represents the Contractor's plan on how the work shall be 
accomplished, and accurately reflects the work that has been accomplished 
and how it was sequenced (as-built logic).

1.4   SOFTWARE

Project schedules must be prepared and maintained using Primavera P3, 
Primavera SureTrak or current mandated scheduling program.  Save files in 
Concentric P3 or current mandated scheduling program file format, 
compatible with the Governments version of the scheduling program.  
Importing data into P3/SureTrak/current mandated scheduling program using 
data conversion techniques or third party software will be cause for 
rejection of the submitted schedule.

1.5   QUALIFICATIONS

The designated Scheduler for the project shall have prepared and maintained 
at least 3 previous schedules of similar size and complexity of this 
contract using SureTrak/P3 or current mandated scheduling program.  A 
resume outlining the qualifications of the Scheduler shall be submitted for 
acceptance to the Contracting Officer.  Payment will not be processed until 
an acceptable Scheduler is provided.

1.6   NETWORK SYSTEM FORMAT

The system shall include time scaled logic diagrams and specified reports.

1.6.1   Diagrams

Provide Time-scaled Logic Diagram printed in color on ANSI D size sheets.  
The diagram shall clearly show activities on the critical path.  Include 
the following information for each activity:

a. Activity ID

b. Activity Description

c. Original Duration in Work Days

d. Remaining duration

e. Percent Complete

f. Early Start Date
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g. Early Finish Date

h. Total Float

1.6.2   Schedule Activity Properties and Level of Detail

The NAS shall identify all Government, Construction Quality Management 
(CQM), Construction activities planned for the project and all other 
activities that could impact project completion if delayed.  Separate 
activities shall be created for each Phase, Area, Floor Level and Location 
the activity is occurring.  Activity categories included in the schedule 
are specified below.

With the exception of the Contract Award and Contract Completion Date (CCD) 
milestone activities, no activity shall be open-ended; each activity shall 
have predecessor and successor ties.  Once an activity exists on the 
schedule it may not be deleted or renamed to change the scope of the 
activity and shall not be removed from the schedule logic without approval 
from the Contracting Officer.   The ID number for a deleted activity shall 
not be re-used for another activity.  No more than 20 percent of the 
activities shall be critical or near critical.  Critical is defined as 
having zero days of Total Float. "Near Critical" is defined as having Total 
Float of 1 to 14 days. Contractor activities shall be driven by calendars 
that reflect Saturdays, Sundays and all Federal Holidays as non-work days.

1.6.2.1   Activity Categories

a. Procurement Activities:  Examples of procurement activities include, but 
are not limited to; Material/equipment submittal preparation, submittal 
and approval of material/equipment; material/equipment fabrication and 
delivery, and material/equipment on-site.  As a minimum, separate 
procurement activities will be provided for critical items, long lead 
items, items requiring government approval and material/equipment 
procurement for which payment will be requested in advance of 
installation.  The Contractor shall show each delivery with 
relationship tie to the Construction Activity specifically for the 
delivery.

b. Government Activities:  Government and other agency activities that 
could impact progress shall be clearly identified.  Government 
activities include, but are not limited to; Government approved 
submittal reviews, Government conducted inspections/tests, 
environmental permit approvals by State regulators, utility outages, 
Design Start, Construction Start, (including Design/Construction Start 
for each Fast-Track Phase, and delivery of Government Furnished 
Material/Equipment.

c. Quality Management (QM) Activities:  CQM Activities shall identify the 
Preparatory Phase and Initial Phase for each Definable Feature of Work 
identified in the Contractor's Quality Control Plan.  These activities 
shall be added to each Three-Week Look Ahead Schedule referenced in the 
paragraph entitled "THREE-WEEK LOOK AHEAD SCHEDULE" and will also be 
included in each monthly update.  The Follow-up Phase will be 
represented by the Construction Activities in the Baseline Schedule and 
in the schedule updates.

d. Construction Activities:  No on-site construction activity shall have a 
duration in excess of 20 working days. Separate construction activities 
shall be created for each Phase, Area, Floor Level and Location the 
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activity is occurring.  Contractor activities will be driven by 
calendars that reflect Saturdays, Sundays and all Federal Holidays as 
non-work days, unless otherwise defined in this contract.

e. Turnover and Closeout Activities:  The checklist will be provided at the 
Preconstruction  Meeting.  As a  minimum, this will include all 
testing, specialized inspection activities, Pre-Final inspection, Punch 
List Completion,  Final Inspection and Acceptance.  Add a milestone for 
the Facility Turnover Planning Meeting at approximately 75 percent 
construction contract completion or three to six months prior to BOD, 
whichever is sooner.

1.6.2.2   Contract Milestones and Constraints

a. Project Start Date Milestones: The Contractor shall include as the first 
activity on the schedule a start milestone titled "Contract Award", 
which shall have a Mandatory Start constraint equal to the Contract 
Award Date.

b. Projected Completion Milestone:  The Contractor shall include an 
unconstrained finish milestone on the schedule titled "Projected 
Completion". Projected Completion is defined as the point in time the 
Government would consider the project complete and ready for its 
intended use.  This milestone shall have the Contract Completion (CCD) 
milestone as its only successor.

c. Contract Completion Date (CCD) Milestone:  The Contractor shall include 
as the last activity on the schedule a finish milestone titled 
"Contract Completion (CCD)", which shall have a Mandatory Finish 
constraint equal to the current Contract Completion Date. Calculation 
of schedule updates shall be such that if the finish of the "Projected 
Completion" milestone falls after the contract completion date, then 
negative float will be calculated on the longest path and if the finish 
of the "Projected Completion" milestone falls before the contract 
completion date, the float calculation shall reflect positive float on 
the longest path.  The only predecessor to the Contract Completion Date 
Milestone shall be the Projected Completion milestone.

1.6.2.3   Activity Code

At a minimum, the Contractor shall establish activity codes identified in 
this specification and 3 additional activity codes identified by the 
Contracting Officer.  Once established, activity codes and values cannot be 
changed without approval by the Contracting Officer.

a. Phase:  All activities shall be assigned a 4-digit code value based on 
the contract phase it occurs in.

b. Area Code:  All activities shall be assigned an area code value 
identifying the Area in which the activity occurs.  Activities shall 
not belong to more than one area.  Area is defined as a distinct space, 
function or activity category; such as, separate structure(s), 
sitework, project summary, construction quality management, 
material/equipment procurement, etc.

c. Work Item:  All activities in the project schedule shall be assigned a 
4-digit Work Item code value.  Examples of Work Item code values 
include but are not limited to water lines, drain lines, building pad 
and foundation, slab on grade, walls and columns, suspended slab, roof 
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structure, roofing, exterior finish systems, interior rough-in, and 
finishes, etc.

d. Location 1:  Assign a 4-digit Location 1 code value to activities 
associated with multistory structures.  Code values are used to 
identify the floor level where an activity is occurring.

e. Location 2:  Assign a 4-digit Location 2 code value to all activities to 
identify the location within an Area, Work Item or Building Level that 
an activity is occurring.

f. Responsibility Code:  All activities in the project schedule shall be 
identified with the party responsible for completing the task.    
Activities shall not belong to more than one responsible party.

1.6.2.4   Anticipated Weather Delays

The Contractor shall use the following schedule of anticipated monthly 
non-work days due to adverse weather as the basis for establishing a 
"Weather Calendar" showing the number of anticipated non-workdays for each 
month due to adverse weather, Saturdays, Sundays and all Federal Holidays 
as non-work days.

MONTHLY ANTICIPATED ADVERSE WEATHER DELAYS

  JAN   FEB   MAR   APR   MAY   JUN   JUL   AUG   SEP   OCT   NOV   DEC
     4     4     4     5      5    2     2   3     2    3      4      4

Assign the Weather Calendar to any activity that could be impacted by 
adverse weather. The Contracting Officer will issue a modification in 
accordance with the contract clauses, giving the Contractor a time 
extension for the difference of days between the anticipated and actual 
adverse weather delay if the number of actual adverse weather delay days 
exceeds the number of days anticipated for the month in which the delay 
occurs and the adverse weather delayed activities critical to contract 
completion.  A lost workday due to weather conditions is defined as a day 
in which the Contractor cannot work at least 50 percent of the day on the 
impacted activity.

1.6.2.5   Cost Loading

a. Cost Loading Activities:  Material and Equipment Costs for which payment 
will be requested in advance of installation shall be assigned to their 
respective procurement activity (i.e., the material/equipment on-site 
activity).  All other construction costs shall be assigned to their 
respective Construction Activities.  The value of inspection/testing 
activities will not be less than 10 percent of the total costs for 
Procurement and Construction Activities.  Evenly disperse overhead and 
profit to each activity over the duration of the project.

b. Quantities and Units of Measure:  Each cost loaded activity shall have a 
detailed quantity breakdown and unit of measure.

1.6.3   Schedule Software Settings and Restrictions

a. Activity Constraints:  Date/time constraint(s), other than those 
required by the contract, will not be allowed unless accepted by the 
Contracting Officer.  Identify any constraints proposed and provide an 
explanation for the purpose of the constraint in the Narrative Report.
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b. Default Progress Data Disallowed: Actual Start and Actual Finish dates 
on the CPM schedule shall match the dates on the Contractor Quality 
Control and Production Reports.

c. Software Settings: Schedule calculations and Out-of-Sequence progress 
(if applicable) shall be handled through Retained Logic, not Progress 
Override. All activity durations and float values will be shown in 
days. Activity progress will be shown using Remaining Duration. Default 
activity type will be set to "Task".  The project "Must Finish By" date 
shall be left blank.

1.6.4   Required Tabular Reports

The following reports shall be included with the schedule submittal:

a. Log Report:  Listing of all changes made between the previous schedule 
and current updated schedule.

b. Narrative Report: Identify and justify; 1) Progress made in each area of 
the project; 2) Critical Path; 3) Date/time constraint(s), other than 
those required by the contract 3) Changes in the following; added or 
deleted activities, original and remaining durations for activities 
that have not started, logic, milestones, planned sequence of 
operations, critical path, and cost loading; 4) Any decrease in 
previously reported activity Earned Amount; 5) Pending items and status 
thereof, including permits, changes orders, and time extensions; 6) 
Status of Contract Completion Date and interim milestones; 7) Current 
and anticipated delays (describe cause of delay and corrective 
actions(s)); and 8) Description of current and future schedule problem 
areas.  Each entry in the narrative report will cite the respective 
Activity ID and Activity Description, the date and reason for the 
change, and description of the change.

c. Earned Value Report:  Listing all activities having a budget amount cost 
loaded.  Compilation of total earnings on the project from notice to 
proceed to current progress payment request.  Group and sort activities 
as directed by the Contracting Officer.  Show current budget, previous 
physical percent complete, to-date physical percent complete, previous 
earned value, to-date earned value and cost to complete on the report 
for each activity:

d. Schedule Variance Control (SVC) Diagram:  With each schedule submission, 
provide a SVC diagram showing 1) Cash Flow S-Curves indicating planned 
project cost based on projected early and late activity finish dates 
and 2) Earned Value to-date.  Revise Cash Flow S-Curves when the 
contract is modified, or as directed by the Contracting Officer.

1.7   SUBMISSION AND ACCEPTANCE

1.7.1   Monthly Network Analysis Updates

Contractor and Government representatives shall meet at monthly intervals 
to review and agree on the information presented in the updated project 
schedule. The submission of an acceptable, updated schedule to the 
Government is a condition precedent to the processing of the Contractor's 
pay request.  If a Schedule of Prices is the basis for progress payments, 
it shall be consistent with the logic and activity breakdowns on the 
progress schedule.  If progress payments are based on a cost-loaded 
schedule, the Contractor and Government shall agree on percentage of 
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payment for each activity progressed during the update period.

Provide the following with each Schedule submittal:

a. Time Scaled Logic Diagram.

b. Reports listed in paragraph entitled "Required Tabular Reports."

c. Data disks containing the project schedule.  Include the back-up native .prx/current 
mandated schedule program files.

1.7.2   As-Built Schedule

As a condition precedent to the release of retention and making final 
payment, submit an "As-Built Schedule," as the last schedule update showing 
all activities at 100 percent completion.  This schedule shall reflect the 
exact manner in which the project was actually constructed.

1.8   CONTRACT MODIFICATION

Submit a Time Impact Analysis with each cost and time proposal for a 
proposed change. Time Impact Analysis (TIA) shall illustrate the influence 
of each change or delay on the Contract Completion Date or milestones.  No 
time extensions will be granted nor delay damages paid unless a delay 
occurs which consumes all available Project Float, and extends the 
Projected Finish beyond the Contract Completion Date.

a. Each TIA shall be in both narrative and schedule form demonstrating the 
delay impact. The TIA shall identify the predecessors to the new 
activities and demonstrate the impacts to successor activities. The 
Contractor shall run the schedule calculations and submit the impacted 
schedule with the proposal or claim.

b. The TIA schedule submitted with the proposal shall show all activity 
progress as of the date of the proposal.  If the impact to the schedule 
occurs prior to the proposal submission, the TIA schedule shall be 
updated to show all activity progress as of the time of the impact.  If 
the proposed change does not impact the CCD, no TIA shall be required.

c. Submit Data disks containing the TIA schedule.  Include the back-up 
native .prx/current mandated schedule program files.

d. Unless the Contracting Officer requests otherwise, only conformed 
contract modifications shall be added into the Project NAS.

1.9   PROJECT FLOAT

Project Float is the length of time between the Contractor's Projected 
Finish Milestone and the Contract Completion Date Milestone.  Project Float 
available in the schedule, at any time shall not be for the exclusive use 
of either the Government or the Contractor.

1.10   THREE-WEEK LOOK AHEAD SCHEDULE

The Contractor shall prepare and issue a 3-Week Look Ahead schedule to 
provide a more detailed day-to-day plan of upcoming work identified on the 
Project Network Analysis Schedule. The work plans shall be keyed to NAS 
activity numbers and updated each week to show the planned work for the 
current and following two-week period. Additionally, include upcoming 
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outages, closures, preparatory meetings, and initial meetings.  Identify 
critical path activities on the Three-Week Look Ahead Schedule.  The detail 
work plans are to be bar chart type schedules, maintained separately from 
the Project NAS on an electronic spreadsheet program and printed on 8 ½ by 
11 sheets as directed by the Contracting Officer.  Activities shall not 
exceed 5 working days in duration and have sufficient level of detail to 
assign crews, tools and equipment required to complete the work.  Three 
hard copies and one electronic file of the 3-Week Look Ahead Schedule shall 
be delivered to the Contracting Officer no later than 8 a.m. each Monday 
and reviewed during the weekly CQC Coordination Meeting.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

        -- End of Section --
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SECTION 01 33 00

SUBMITTAL PROCEDURES
02/11

PART 1   GENERAL

The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections.

Units of weights and measures used on all submittals are to be the same as 
those used in the contract drawings.

Each submittal is to be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements.

Contractor's Quality Control (CQC) System Manager to check and approve all 
items prior to submittal and stamp, sign, and date indicating action 
taken.  Proposed deviations from the contract requirements are to be 
clearly identified.  Include within submittals items such as:  
Contractor's, manufacturer's, or fabricator's drawings; descriptive 
literature including (but not limited to) catalog cuts, diagrams, operating 
charts or curves; test reports; test cylinders; samples; O&M manuals 
(including parts list); certifications; warranties; and other such required 
submittals.

Submittals requiring Government approval are to be scheduled and made prior 
to the acquisition of the material or equipment covered thereby.  Pick up 
and dispose of samples not incorporated into the work in accordance with 
manufacturer's Material Safety Data Sheets (MSDS) and in compliance with 
existing laws and regulations.

1.1   DEFINITIONS

1.1.1   Submittal Descriptions (SD)

Submittals requirements are specified in the technical sections.  
Submittals are identified by Submittal Description (SD) numbers and titles 
as follows:

SD-01 Preconstruction Submittals

Submittals which are required prior to issuance of contract notice to 
proceed, or commencing work on site, or the start of the next major 
phase of the construction on a multi-phase contract, includes 
schedules, tabular list of data, or tabular list including location, 
features, or other pertinent information regarding products, materials, 
equipment, or components to be used in the work.

Certificates of insurance

Surety bonds

List of proposed Subcontractors

List of proposed products
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Construction Progress Schedule

Network Analysis Schedule (NAS)

Submittal register

Schedule of prices

Health and safety plan

Work plan

Quality Control(QC) plan

Environmental protection plan

SD-02 Shop Drawings

Drawings, diagrams and schedules specifically prepared to illustrate 
some portion of the work.

Diagrams and instructions from a manufacturer or fabricator for use in 
producing the product and as aids to the Contractor for integrating the 
product or system into the project.

Drawings prepared by or for the Contractor to show how multiple systems 
and interdisciplinary work will be coordinated.

SD-03 Product Data

Catalog cuts, illustrations, schedules, diagrams, performance charts, 
instructions and brochures illustrating size, physical appearance and 
other characteristics of materials, systems or equipment for some 
portion of the work.

Samples of warranty language when the contract requires extended 
product warranties.

SD-04 Samples

Four identical samples shall be submitted, 2 directly to the Government 
and 2 directly to the Government's A-E.  1 sample, marked with review 
notations by the Government, shall be returned to the Contractor.  
Fabricated or unfabricated physical examples of materials, equipment or 
workmanship that illustrate functional and aesthetic characteristics of 
a material or product and establish standards by which the work can be 
judged.

Color samples from the manufacturer's standard line (or custom color 
samples if specified) to be used in selecting or approving colors for 
the project.

Field samples and mock-ups constructed on the project site establish 
standards by which the ensuring work can be judged.  Includes 
assemblies or portions of assemblies which are to be incorporated into 
the project and those which will be removed at conclusion of the work.

SD-05 Design Data
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Design calculations, mix designs, analyses or other data pertaining to 
a part of work.

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a 
material, product or system identical to the material, product or 
system to be provided has been tested in accord with specified 
requirements.  (Testing must have been within three years of date of 
contract award for the project.)

Report which includes findings of a test required to be performed by 
the Contractor on an actual portion of the work or prototype prepared 
for the project before shipment to job site.

Report which includes finding of a test made at the job site or on 
sample taken from the job site, on portion of work during or after 
installation.

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.

In accordance with FAR 52.236-21, variation and substitutions shall be 
clearly stated as such in the transmittal letters and on the shop 
drawings, data, or samples.  Failure to point out and identify 
deviations may result in the reqection and removal of such work at no 
additional cost tothe Goverment.  All deviations are subject to 
government approval.

Where the Conctractor proposes to substitute materials, the Contractor 
shall submit 2 samples of materials specified and 2 samples of material 
proposed for substitution, along with sufficient technical information, 
including test reports or other supporting information if so required 
by the COTR to show equality  to products specified, on each item at 
variance with the contract requirements in sufficient time to all the 
Government to compare the proposed materials.

If the Government is amenabe to accepting the proposed substituition, 
the Government shall then request a full submission (7 or 9 sets) to be 
submitted in acoordance with normal procedures.

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by 
responsible officials of manufacturer of product, system or material 
attesting that product, system or material meets specification 
requirements.  Must be dated after award of project contract and 
clearly name the project.

Document required of Contractor, or of a manufacturer, supplier, 
installer or Subcontractor through Contractor, the purpose of which is 
to further quality of orderly progression of a portion of the work by 
documenting procedures, acceptability of methods or personnel 
qualifications.
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Confined space entry permits.

Text of posted operating instructions.

SD-08 Manufacturer's Instructions

Preprinted material describing installation of a product, system or 
material, including special notices and (MSDS)concerning impedances, 
hazards and safety precautions.

SD-09 Manufacturer's Field Reports

Documentation of the testing and verification actions taken by 
manufacturer's representative at the job site, in the vicinity of the 
job site, or on a sample taken from the job site, on a portion of the 
work, during or after installation, to confirm compliance with 
manufacturer's standards or instructions.  The documentation must be 
signed by an authorized official of a testing laboratory or agency and 
must state the test results; and indicate whether the material, 
product, or system has passed or failed the test.

Factory test reports.

SD-10 Operation and Maintenance Data

Data that is furnished by the manufacturer, or the system provider, to 
the equipment operating and maintenance personnel, including 
manufacturer's help and product line documentation necessary to 
maintain and install equipment.  This data is needed by operating and 
maintenance personnel for the safe and efficient operation, maintenance 
and repair of the item.

This data is intended to be incorporated in an operations and 
maintenance manual or control system.

SD-11 Closeout Submittals

Documentation to record compliance with technical or administrative 
requirements or to establish an administrative mechanism.

Special requirements necessary to properly close out a construction 
contract.  For example, Record Drawings and as-built drawings.  Also, 
submittal requirements necessary to properly close out a major phase of 
construction on a multi-phase contract.

Interim "DD Form 1354" with cost breakout for all assets 30 days prior 
to facility turnover.

1.1.2   Approving Authority

Office or designated person authorized to approve submittal.

1.1.3   Work

As used in this section, on- and off-site construction required by contract 
documents, including labor necessary to produce submittals, except those 
SD-01 Pre-Construction Submittals noted above, construction, materials, 
products, equipment, and systems incorporated or to be incorporated in such 
construction.

SECTION 01 33 00  Page 6



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor QC approval.    
Submit the following in accordance with this section.

Architect/Engineer approval is required for submittals with an "AE" 
designation.

SD-01 Preconstruction Submittals

Submittal Register; G, AE

1.3   SUBMITTAL CLASSIFICATION

Submittals are classified as follows:
1.3.1   Government Approved G

Government approval is required for extensions of design, critical 
materials, deviations, equipment whose compatibility with the entire system 
must be checked, and other items as designated by the Contracting Officer.  
Within the terms of the Contract Clause entitled, "Specifications and 
Drawings for Construction," they are considered to be "shop drawings."

1.3.2   Architect/Engineer Approved AE

A/E approval is required for exteriors of design, critical materials, 
deviations, and other items as indicated in these specifications.

1.4   PREPARATION

1.4.1   Transmittal Form

Transmit each submittal, except sample installations and sample panels to 
office of approving authority.  Transmit submittals with transmittal form 
prescribed by Contracting Officer and standard for project.  On the 
transmittal form identify Contractor, indicate date of submittal, and 
include information prescribed by transmittal form and required in 
paragraph entitled, "Identifying Submittals," of this section.  Process 
transmittal forms to record actions regarding samples. 

1.4.2   Identifying Submittals

When submittals are provided by a Subcontractor, the Prime Contractor is to 
prepare, review and stamp with Contractor's approval all specified 
submittals prior to submitting for Government approval.

Identify submittals, except sample installations and sample panels, with 
the following information permanently adhered to or noted on each separate 
component of each submittal and noted on transmittal form.  Mark each copy 
of each submittal identically, with the following:

a.  Project title and location.

b.  Construction contract number.
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c.  Date of the drawings and revisions.

d.  Name, address, and telephone number of subcontractor, supplier, 
manufacturer and any other subcontractor associated with the submittal.

e.  Section number of the specification section by which submittal is 
required.

f.  Submittal description (SD) number of each component of submittal.

g.  When a resubmission, add alphabetic suffix on submittal description, 
for example, submittal 18 would become 18A, to indicate resubmission.

h.  Product identification and location in project.

1.4.3   Format for SD-02 Shop Drawings

Shop drawings are not to be less than 8 1/2 by 11 inches nor more than 30 
by 42 inches, except for full size patterns or templates.  Prepare drawings 
to accurate size, with scale indicated, unless other form is required.  
Drawings are to be suitable for reproduction and be of a quality to produce 
clear, distinct lines and letters with dark lines on a white background.

Present 8 1/2 by 11 inches sized shop drawings as part of the bound volume 
for submittals required by section.  Present larger drawings in sets.

Include on each drawing the drawing title, number, date, and revision 
numbers and dates, in addition to information required in paragraph 
entitled, "Identifying Submittals," of this section.

Number drawings in a logical sequence.  Contractors may use their own 
number system.  Each drawing is to bear the number of the submittal in a 
uniform location adjacent to the title block.  Place the Government 
contract number in the margin, immediately below the title block, for each 
drawing.

Reserve a blank space, no smaller than 4 inches wide by 3 inches inches on 
the right hand side of each sheet for the Government disposition stamp.

Dimension drawings, except diagrams and schematic drawings; prepare 
drawings demonstrating interface with other trades to scale.  Use the same 
unit of measure for shop drawings as indicated on the contract drawings.  
Identify materials and products for work shown.

Include the nameplate data, size and capacity on drawings.  Also include 
applicable federal, military, industry and technical society publication 
references.

1.4.4   Format of SD-03 Product Data and SD-08 Manufacturer's Instructions

Present product data submittals for each section as a complete, bound 
volume.  Include table of contents, listing page and catalog item numbers 
for product data.

Indicate, by prominent notation, each product which is being submitted; 
indicate specification section number and paragraph number to which it 
pertains.

Supplement product data with material prepared for project to satisfy 
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submittal requirements for which product data does not exist.  Identify 
this material as developed specifically for project, with information and 
format as required for submission of SD-07 Certificates.

Include the manufacturer's name, trade name, place of manufacture, and 
catalog model or number on product data.  Also include applicable federal, 
military, industry and technical society publication references.  Should 
manufacturer's data require supplemental information for clarification, 
submit as specified for SD-07 Certificates.

Where equipment or materials are specified to conform to industry and 
technical society reference standards of the organizations such as American 
National Standards Institute (ANSI), ASTM International (ASTM), National 
Electrical Manufacturer's Association (NEMA), Underwriters Laboratories 
(UL), and Association of Edison Illuminating Companies (AEIC), submit proof 
of such compliance.  The label or listing by the specified organization 
will be acceptable evidence of compliance.  In lieu of the label or 
listing, submit a certificate from an independent testing organization, 
competent to perform testing, and approved by the Contracting Officer.  
State on the certificate that the item has been tested in accordance with 
the specified organization's test methods and that the item complies with 
the specified organization's reference standard.

Collect required data submittals for each specific material, product, unit 
of work, or system into a single submittal and marked for choices, options, 
and portions applicable to the submittal.  Mark each copy of the product 
data identically.  Partial submittals will not be accepted for expedition 
of construction effort.

Submit manufacturer's instructions prior to installation.

1.4.5   Format of SD-04 Samples

Furnish samples in sizes below, unless otherwise specified or unless the 
manufacturer has prepackaged samples of approximately same size as 
specified:

a.  Sample of Equipment or Device:  Full size.

b.  Sample of Materials Less Than 2 by 3 inches:  Built up to 8 1/2 by 11 
inches.

c.  Sample of Materials Exceeding 8 1/2 by 11 inches:  Cut down to A4 8 1/2 
by 11 inches and adequate to indicate color, texture, and material 
variations.

d.  Sample of Linear Devices or Materials:  10 inch length or length to be 
supplied, if less than 10 inches.  Examples of linear devices or 
materials are conduit and handrails.

e.  Sample of Non-Solid Materials:  Pint.  Examples of non-solid materials 
are sand and paint.

f.  Color Selection Samples:  2 by 4 inches.  Where samples are specified 
for selection of color, finish, pattern, or texture, submit the full 
set of available choices for the material or product specified.  Sizes 
and quantities of samples are to represent their respective standard 
unit.
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g.  Sample Panel:  4 by 4 feet.

h.  Sample Installation:  100 square feet.

Samples Showing Range of Variation:  Where variations in color, finish, 
pattern, or texture are unavoidable due to nature of the materials, submit 
sets of samples of not less than three units showing extremes and middle of 
range.  Mark each unit to describe its relation to the range of the 
variation.

Reusable Samples:  Incorporate returned samples into work only if so 
specified or indicated.  Incorporated samples are to be in undamaged 
condition at time of use.

Recording of Sample Installation:  Note and preserve the notation of area 
constituting sample installation but remove notation at final clean up of 
project.

When color, texture or pattern is specified by naming a particular 
manufacturer and style, include one sample of that manufacturer and style, 
for comparison.

1.4.6   Format of SD-05 Design Data and SD-07 Certificates

Provide design data and certificates on 8 1/2 by 11 inches paper.  Provide 
a bound volume for submittals containing numerous pages.

1.4.7   Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports

Provide reports on 8 1/2 by 11 inches paper in a complete bound volume.

Indicate by prominent notation, each report in the submittal.  Indicate 
specification number and paragraph number to which it pertains.

1.4.8   Format of SD-10 Operation and Maintenance Data (O&M)

Comply with the requirements specified in Section 01 78 23 OPERATION AND 
MAINTENANCE DATA for O&M Data format.

1.4.9   Format of SD-01 Preconstruction Submittals and SD-11 Closeout 
Submittals

When submittal includes a document which is to be used in project or become 
part of project record, other than as a submittal, do not apply 
Contractor's approval stamp to document, but to a separate sheet 
accompanying document.

1.5   QUANTITY OF SUBMITTALS

1.5.1   Number of Copies of SD-02 Shop Drawings

Submit five copies of submittals of shop drawings requiring review and 
approval only by QC organization and seven copies of shop drawings 
requiring review and approval by Contracting Officer Technical 
Representative (COTR). Submit two copies of shop drawings requiring review 
and approval by AECOM and one copy by COTR.

a. Address for submittal of shop drawings and other submittals for 
approval by COTR:
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NASA
Goddard Space Flight Center
Code 224/Engineering Branch
Greenbelt, MD 20771
Attn: Rene Wong Piniero

B. Address for submittal of shop drawings and other submittals for 
approval by AE:

AECOM
3101 Wilson Boulevard, Suite 900
Arlington, Virginia 22201
Attn: Brandi Wallis

1.5.2   Number of Copies of SD-03 Product Data and SD-08 Manufacturer's  
Instructions

Submit in compliance with quantity requirements specified for shop drawings.

1.5.3   Number of Samples SD-04 Samples

a.  Submit two samples, or two sets of samples showing range of variation, 
of each required item.  One approved sample or set of samples will be 
retained by approving authority and one will be returned to Contractor.

b.  Submit one sample panel or provide one sample installation where 
directed.  Include components listed in technical section or as 
directed.

c.  Submit one sample installation, where directed.

d.  Submit one sample of non-solid materials.

1.5.4   Number of Copies SD-05 Design Data and SD-07 Certificates

Submit in compliance with quantity requirements specified for shop drawings.

1.5.5   Number of Copies SD-06 Test Reports and SD-09 Manufacturer's Field 
Reports

Submit in compliance with quantity and quality requirements specified for 
shop drawings other than field test results that will be submitted with QC 
reports.

1.5.6   Number of Copies of SD-10 Operation and Maintenance Data

Submit Five copies of O&M Data to the Contracting Officer for review and 
approval.

1.5.7   Number of Copies of SD-01 Preconstruction Submittals and SD-11 
Closeout Submittals

Unless otherwise specified, submit two sets of administrative submittals.

1.6   VARIATIONS

Variations from contract requirements require both Designer of Record (DOR) 
and Government approval pursuant to contract Clause FAR 52.236-21 and will 
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be considered where advantageous to Government.

1.6.1   Considering Variations 

Discussion with Contracting Officer prior to submission, after consulting 
with the DOR, will help ensure functional and quality requirements are met 
and minimize rejections and re-submittals.  When contemplating a variation 
which results in lower cost, consider submission of the variation as a 
Value Engineering Change Proposal (VECP).

Specifically point out variations from contract requirements in transmittal 
letters.  Failure to point out deviations may result in the Government 
requiring rejection and removal of such work at no additional cost to the 
Government.

1.6.2   Proposing Variations

When proposing variation, deliver written request to the Contracting 
Officer, with documentation of the nature and features of the variation and 
why the variation is desirable and beneficial to Government, including the 
DOR's written analysis and approval.  If lower cost is a benefit, also 
include an estimate of the cost savings.  In addition to documentation 
required for variation, include the submittals required for the item.  
Clearly mark the proposed variation in all documentation.

1.6.3   Warranting That Variations Are Compatible

When delivering a variation for approval, Contractor, including its 
Designer(s) of Record, warrants that this contract has been reviewed to 
establish that the variation, if incorporated, will be compatible with 
other elements of work.

1.6.4   Review Schedule Is Modified

In addition to normal submittal review period, a period of 10 working days 
will be allowed for consideration by the Government of submittals with 
variations.

1.7   SUBMITTAL REGISTER AND DATABASE

Column (c):  Lists specification section in which submittal is 
required.

Column (d):  Lists each submittal description (SD No. and type, 
e.g. SD-02 Shop Drawings) required in each specification section.

Column (e):  Lists one principal paragraph in specification 
section where a material or product is specified.  This listing is 
only to facilitate locating submitted requirements.  Do not 
consider entries in column (e) as limiting project requirements.

The database and submittal management program will be furnished to 
Contractor on a Writable Compact Disk (CD-R), for operation on Windows 
based personal computer.

Thereafter, the Contractor is to track all submittals by maintaining a 
complete list, including completion of all data columns, including dates on 
which submittals are received and returned by the Government.
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1.7.1   Use of Submittal Register

Submit submittal register as an electronic database, using submittals 
management program furnished to Contractor.  Submit with QC plan and 
project schedule.  Verify that all submittals required for project are 
listed and add missing submittals.  Coordinate and complete the following 
fields on the register submitted with the QC plan and the project schedule:

Column (a) Activity Number:  Activity number from the project 
schedule.

Column (g) Contractor Submit Date:  Scheduled date for approving 
authority to receive submittals.

Column (h) Contractor Approval Date:  Date Contractor needs 
approval of submittal.

Column (i) Contractor Material:  Date that Contractor needs 
material delivered to Contractor control.

1.7.2   Contractor Use of Submittal Register

Update the following fields in the Government-furnished submittal register 
program or equivalent fields in program utilized by Contractor with each 
submittal throughout contract.

Column (b) Transmittal Number:  Contractor assigned list of 
consecutive numbers.

Column (j) Action Code (k):  Date of action used to record 
Contractor's review when forwarding submittals to QC.

Column (l) List date of submittal transmission.

Column (q) List date approval received.

1.7.3   Approving Authority Use of Submittal Register

Update the following fields in the Government-furnished submittal register 
program or equivalent fields in program utilized by Contractor.

Column (b) Transmittal Number:  Contractor assigned list of 
consecutive numbers.

Column (l) List date of submittal receipt.

Column (m) through (p) List Date related to review actions.

Column (q) List date returned to Contractor.

1.7.4   Action Codes

Entries for columns (j) and (o), are to be used are as follows (others may 
be prescribed by Transmittal Form):

1.7.5   Copies Delivered to the Government

Deliver one copy of submittal register updated by Contractor to Government 
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with each invoice request.  Deliver in electronic format, unless a paper 
copy is requested by Contracting Officer.

1.8   SCHEDULING

Schedule and submit concurrently submittals covering component items 
forming a system or items that are interrelated.  Include certifications to 
be submitted with the pertinent drawings at the same time.  No delay 
damages or time extensions will be allowed for time lost in late 
submittals.  An additional 14 calendar days will be allowed and shown on 
the register for review and approval of submittals for refrigeration and 
HVAC control systems.

a.  Coordinate scheduling, sequencing, preparing and processing of 
submittals with performance of work so that work will not be delayed by 
submittal processing.  Allow for potential resubmittal of requirements.

b.  Submittals called for by the contract documents will be listed on the 
register.  If a submittal is called for but does not pertain to the 
contract work, the Contractor is to include the submittal in the 
register and annotate it "N/A" with a brief explanation.  Approval by 
the Contracting Officer does not relieve the Contractor of supplying 
submittals required by the contract documents but which have been 
omitted from the register or marked "N/A."

c.  Re-submit register and annotate monthly by the Contractor with actual 
submission and approval dates.  When all items on the register have 
been fully approved, no further re-submittal is required.

d.  Carefully control procurement operations to ensure that each individual 
submittal is made on or before the Contractor scheduled submittal date 
shown on the approved "Submittal Register."

e.  Except as specified otherwise, allow review period, beginning with 
receipt by approving authority, that includes at least 15 working days 
for submittals for QC Manager approval and 20 working days for 
submittals for Contracting Officer approval.  Period of review for 
submittals with Contracting Officer approval begins when Government 
receives submittal from QC organization.

f.  For submittals requiring review by fire protection engineer, allow 
review period, beginning when Government receives submittal from QC 
organization, of 30 working days for return of submittal to the 
Contractor.

g.  Period of review for each resubmittal is the same as for initial 
submittal.

Within 15 calendar days of notice to proceed provide, for approval by the 
Contracting Officer, the following schedule of submittals:

a.  A schedule of shop drawings and technical submittals required by the 
specifications and drawings.  Indicate the specification or drawing 
reference requiring the submittal; the material, item, or process for 
which the submittal is required; the "SD" number and identifying title 
of the submittal; the Contractor's anticipated submission date and the 
approval need date.

b.  A separate schedule of other submittals required under the contract but 
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not listed in the specifications or drawings.  Schedule will indicate 
the contract requirement reference; the type or title of the submittal; 
the Contractor's anticipated submission date and the approved need date 
(if approval is required).

1.9   GOVERNMENT APPROVING AUTHORITY

When approving authority is Contracting Officer, the Government will:

a.  Note date on which submittal was received from QC Manager.

b.  Review submittals for approval within scheduling period specified and 
only for conformance with project design concepts and compliance with 
contract documents.

c.  Identify returned submittals with one of the actions defined in 
paragraph entitled, "Review Notations," of this section and with 
markings appropriate for action indicated.

Upon completion of review of submittals requiring Government approval, 
stamp and date approved submittals.  Four copies of the approved submittal 
will be retained by the Contracting Officer and remaining copies of the 
submittal will be returned to the Contractor.  

1.9.1   Review Notations

  Submittals will be returned to the Contractor with the following 
notations:

a.  Submittals marked "approved" or "accepted" authorize the Contractor to 
proceed with the work covered.

b.  Submittals marked "approved as noted" "or approved except as noted, 
resubmittal not required," authorize the Contractor to proceed with the 
work covered provided he takes no exception to the corrections. The 
notes shall be incorporated prior to submission of the as-built 
submittal.

c.  Submittals marked ""not approved" or "disapproved,"" or "revise and 
resubmit," indicate noncompliance with the contract requirements or 
design concept, or that submittal is incomplete. Resubmit with 
appropriate changes. No work shall proceed for this item until 
resubmittal is approved. 

d.  Submittals marked "not reviewed" will indicate submittal has been 
previously reviewed and approved, is not required, does not have 
evidence of being reviewed and approved by Contractor, or is not 
complete.  A submittal marked "not reviewed" will be returned with an 
explanation of the reason it is not reviewed.  Resubmit submittals 
returned for lack of review by Contractor or for being incomplete, with 
appropriate action, coordination, or change.

1.10   DISAPPROVED OR REJECTED SUBMITTALS

Contractor shall make corrections required by the Contracting Officer.  If 
the Contractor considers any correction or notation on the returned 
submittals to constitute a change to the contract drawings or 
specifications; notice as required under the clause entitled, "Changes," is 
to be given to the Contracting Officer.  Contractor is responsible for the 
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dimensions and design of connection details and construction of work.  
Failure to point out deviations may result in the Government requiring 
rejection and removal of such work at the Contractor's expense.

If changes are necessary to submittals, the Contractor shall make such 
revisions and submission of the submittals in accordance with the 
procedures above.  No item of work requiring a submittal change is to be 
accomplished until the changed submittals are approved.

1.11   APPROVED/ACCEPTED SUBMITTALS

The Contracting Officer's approval or acceptance of submittals is not to be 
construed as a complete check, and indicates only that the general method 
of construction, materials, detailing and other information are 
satisfactory.

Approval or acceptance will not relieve the Contractor of the 
responsibility for any error which may exist, as the Contractor under the 
Contractor Quality Control (CQC) requirements of this contract is 
responsible for dimensions, the design of adequate connections and details, 
and the satisfactory construction of all work.

After submittals have been approved or accepted by the Contracting Officer, 
no resubmittal for the purpose of substituting materials or equipment will 
be considered unless accompanied by an explanation of why a substitution is 
necessary.

1.12   APPROVED SAMPLES

Approval of a sample is only for the characteristics or use named in such 
approval and is not be construed to change or modify any contract 
requirements.  Before submitting samples, the Contractor to assure that the 
materials or equipment will be available in quantities required in the 
project.  No change or substitution will be permitted after a sample has 
been approved.

Match the approved samples for materials and equipment incorporated in the 
work.  If requested, approved samples, including those which may be damaged 
in testing, will be returned to the Contractor, at his expense, upon 
completion of the contract.  Samples not approved will also be returned to 
the Contractor at its expense, if so requested.

Failure of any materials to pass the specified tests will be sufficient 
cause for refusal to consider, under this contract, any further samples of 
the same brand or make of that material.  Government reserves the right to 
disapprove any material or equipment which previously has proved 
unsatisfactory in service.

Samples of various materials or equipment delivered on the site or in place 
may be taken by the Contracting Officer for testing.  Samples failing to 
meet contract requirements will automatically void previous approvals.  
Contractor to replace such materials or equipment to meet contract 
requirements.

Approval of the Contractor's samples by the Contracting Officer does not 
relieve the Contractor of his responsibilities under the contract.
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1.13   WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if required 
approvals have not been obtained.  

1.14   PROGRESS SCHEDULE

1.14.1   Bar Chart

a.  Submit the progress chart, for approval by the Contracting Officer, at 
the Preconstruction Conference in one reproducible and 4 copies.

b.  Prepare the progress chart in the form of a bar chart utilizing form 
"Construction Progress Chart" or comparable format acceptable to the 
Contracting Officer.

c.  Include no less than the following information on the progress chart:

(1)  Break out by major headings for primary work activity.

(2)  A line item break out under each major heading sufficient to 
track the progress of the work.

(3)  A line item showing contract finalization task which includes 
punch list, clean-up and demolition, and final construction 
drawings.

(4)  A materials bar and a separate labor bar for each line item.  
Both bars will show the scheduled percentage complete for any 
given date within the contract performance period.  Labor bar will 
also show the number of men (man-load) expected to be working on 
any given date within the contract performance period.

(5)  The estimated cost and percentage weight of total contract cost 
for each materials and labor bar on the chart.

(6)  Separate line items for mobilization and drawing submittal and 
approval.  (These items are to show no associated costs.)

d.  Update the progress schedule in one reproduction and 4 copies every 30 
calendar days throughout the contract performance period.

1.14.2   Project Network Analysis

Submit the initial progress schedule within 21 calendar days of notice to 
proceed.  Schedule is to be updated and resubmitted monthly beginning 7 
calendar days after return of the approved initial schedule.  Updating to 
entail complete revision of the graphic and data displays incorporating 
changes in scheduled dates and performance periods.  Redlined updates will 
only be acceptable for use as weekly status reviews.

Contractor to provide a single point contact from his on-site organization 
as his Schedule Specialist.  Schedule Specialist is to have the 
responsibility of updating and coordinating the schedule with actual job 
conditions.  Schedule Specialist to participate in weekly status meetings 
and present current information on the status of purchase orders, shop 
drawings, off-site fabrication, materials deliveries, Subcontractor 
activities, anticipated needs for Government furnished equipment, and any 
problem which may impact the contract performance period.
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Include the following in the project network analysis:

a.  Graphically display with the standard network or arrow diagram capable 
of illustrating the required data.  Drafting to be computer generated 
on standard 24 by 36 inch (nominal size) drafting sheets or on small 11 
by 17 inch minimum sheets with separate overview and detail breakouts.  
Provide a project network analysis that is legible with a clear, 
consistent method for continuations and detail referencing.  Clearly 
delineate  the critical path on the display.  Clearly indicate the 
contract milestone date on the project network analysis graphic display.

b.  Data is to be presented as a separate printout on paper or, where 
feasible, may be printed on the same sheet as the graphic display. Data 
is to be organized in a logical coherent display capable of periodic 
updating.

c.  Include within the data verbal activity descriptions with a numerical 
ordering system cross referenced to the graphic display.  Additionally, 
costs (broken down into separate materials and costs), duration, early 
start date, early finish date, late start date, late finish date, and 
float are to be detailed for each activity.  A running total of the 
percent completion based on completed activity costs versus total 
contract cost is to be indicated.  A system for indicating scheduled 
versus actual activity dates and durations is also to be provided.

d.  Sufficient detail to facilitate the Contractor's control of the job and 
to allow the Contracting Officer to readily follow progress for 
portions of the work should be shown within the schedule.

1.15   STATUS REPORT ON MATERIALS ORDERS

Within 30 calendar days after notice to proceed, submit, for approval by 
the Contracting Officer, an initial material status report on all materials 
orders.  This report will be updated and re-submitted every 30 calendar 
days as the status on material orders changes.

Report to include list, in chronological order by need date, materials 
orders necessary for completion of the contract.  The following information 
will be required for each material order listed:

a.  Material name, supplier, and invoice number.

b.  Bar chart line item or CPM activity number affected by the order.

c.  Delivery date needed to allow directly and indirectly related work to 
be completed within the contract performance period.

d.  Current delivery date agreed on by supplier.

e.  When item d exceeds item c, the effect that delayed delivery date will 
have on contract completion date.

f.  When item d exceeds item c, a summary of efforts made by the Contractor 
to expedite the delayed delivery date to bring it in line with the 
needed delivery date, including efforts made to place the order (or 
subcontract) with other suppliers.
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1.16   STAMPS

Stamps used by the Contractor on the submittal data to certify that the 
submittal meets contract requirements is to be similar to the following:
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   ________________________________________________________________________
  |                               CONTRACTOR                               |
  |                                                                        |
  |                               (Firm Name)                              |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | _____ Approved                                                         |
  |                                                                        |
  |                                                                        |
  | _____ Approved with corrections as noted on submittal data and/or      |
  | attached sheets(s)                                                     |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | SIGNATURE:  __________________________________________________________ |
  |                                                                        |
  | TITLE:  ______________________________________________________________ |
  |                                                                        |
  | DATE:  _______________________________________________________________ |
  |                                                                        |
  |________________________________________________________________________|

PART 2   PRODUCTS

Not Applicable.

PART 3   EXECUTION

Materials and workmanship not conforming to the approved submittals shall 
be removed and replaced.

        -- End of Section --
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SECTION 01 33 29

LEED(TM) DOCUMENTATION
02/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

FOREST STEWARDSHIP COUNCIL (FSC)

FSC STD 01 001 (2000) Principles and Criteria for Forest 
Stewardship

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2009) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

LEED Reference Guide (2005 or most current version)) LEED-NC 
Reference Guide for New Construction

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

LEED Implementation Plan; G, AE

SD-11 Closeout Submittals

LEED Documentation Notebook; G, AE

1.3   DESCRIPTION

This project has been designed for, and shall be developed for a 
sustainable rating of silver in accordance with LEED Version 2009 New 
Construction.  The attached LEED checklist identifies the LEED credit items 
that are designed into or otherwise required for this project.  No 
variations or substitutions to the LEED credits identified for this 
contract shall be allowed without written consent from the Contracting 
Officer.  Should there be a case where there is any problem meeting the 
full requirements of a LEED credit identified for this project in Table 1, 
the Contractor must bring this to the attention of the Contracting Officer 
immediately.
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1.3.1   Credit Validation

This project will be registered with USGBC for validation of credits 
earned.  Contractor is not responsible for registering the project with 
USGBC or for paying project registration fees to USGBC.  Format and content 
of all construction documentation must be in accordance with the 
LEED Reference Guide requirements for supporting data required in event of 
USGBC audit of the particular credit.  Contractor is required to coordinate 
through the Contracting Officer with Government's LEED consultant on 
assuring assembled data is acceptable to USGBC and responding to USGBC 
requests for additional construction data in the course of seeking project 
certification.  Design documentation will be provided by others.

1.3.2   Contractor Responsibilities

Some LEED credits are inherent in the design provided and require no 
further submittal or documentation.  For these credits, the Contractor 
notify the Contracting Officer in advance of selection of any specified 
material or use of any permissible construction methods that may result in 
a deviation from the LEED designer intent.  Some LEED credits involve 
material selection and are generally identified within the technical 
sections with the notation "LEED," though not specifically identified in 
all occurrences.  Some LEED credits are dependent on construction practices.

All LEED credits identified in Table 1 not inherent in the design provided 
shall be documented by the Contractor.  Table 1 provides a general summary 
of applicable credits.  Detailed submittal requirements are contained in 
the LEED Reference Guide and in the technical sections.

In all cases where a material, product, or execution requirement is 
identified by "LEED" in the contract documents, additional data or 
certificates shall be submitted with the individual component or process 
validating the material or component to the respective LEED credit item.  
These additional data or certificates shall be separable from the other 
submitted data and a copy shall be included in the LEED Documentation 
Notebook in addition to the distribution indicated in the submittal 
register.

1.4   LEED IMPLEMENTATION PLAN

LEED Implementation Plan shall be submitted within 30 days after notice to 
proceed.  The plan, when completed, shall provide a detailed description of 
all activities that relate to accomplishing project LEED requirements, 
including construction practices, procurement practices, and proposed 
submittals and documentation for each LEED credit.  Plan shall also include 
the following:

a.  Name of individual on the Contractor's staff responsible for 
ensuring LEED credits and prerequisites are earned and responsible 
for assembling documentation.  A responsible LEED Accredited 
Professional shall be identified. This individual may fill the 
role of QC Administrative Assistant specified in Section 
01 45 00.00 20 QUALITY CONTROL.

b.  Templates to be used for tracking LEED credits.  Listing of 
documents to be provided for each credit and schedule for their 
inclusion in LEED Documentation Notebook.  Include proposed 
materials, associated estimated costs, and details necessary for 
LEED calculations in order to determine if the listed materials 
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can be expected to achieve the project goal.

1.5   LEED DOCUMENTATION NOTEBOOK

The Contractor shall prepare a comprehensive notebook documenting 
compliance for each LEED credit identified in the attached LEED Checklist.  
LEED Documentation Notebook shall be formatted to match LEED numbering 
system and tabbed for each credit and prerequisite.  LEED documentation in 
notebook shall contain up to date information through the previous month's 
work, and at least one set shall be available on the jobsite at all times.  
The Notebook will be maintained and available for reference electronically 
if requested by the Contracting Officer.  Completed pages shall be 
prevented from being altered.  If the Contractor fails to maintain the LEED 
Documentation Notebook as specified herein, the Contracting Officer will 
deduct from the monthly progress payment an amount representing the 
estimated cost of maintaining the Notebook.  This monthly deduction will 
continue until an agreement can be reached between the Contracting Officer 
and the Contractor regarding the accuracy and completeness of the 
Notebook.  The original and an electronic version on CD of the notebook 
shall be submitted at project closeout.

1.5.1   Content

Notebook shall include the attached LEED checklist, applicable product data 
for material selection, final calculations, certifications for construction 
practices, procurement data, cumulative calculations and other items as 
identified in the approved LEED Implementation Plan.  Notebook must contain 
all required data to support full compliance with the indicated LEED 
credit.  LEED credits that are inherent to the design will be documented by 
the designer of record.

1.5.2   LEED Calculations

Calculations showing compliance with a required LEED credit identified in 
LEED checklist or within the LEED Implementation Plan.  Calculations shall 
be current and available for monthly review.  Final calculations shall be 
included in the LEED Documentation Notebook under the appropriate tab.

1.5.3   Submittals

All "G" designated submittals required for inclusion in the LEED 
Documentation Notebook shall be separable from other submitted data and 
shall be included in the LEED Documentation Notebook in addition to the 
distribution indicated on the submittal register.

1.6   REQUIREMENTS

LEED credits as identified in the LEED checklist shall be incorporated and 
documented as required by the Contract documents and in full compliance 
with the LEED Reference Guide.  LEED credits not identified elsewhere in 
the Contract documents and those requiring further instruction are 
specified below.  Refer to the LEED Reference Guide for further definitions 
and requirements.

1.6.1   Materials and Resources Credit 4, Recycled Content

Not withstanding the requirements of Section 01 62 35 RECYCLED/RECOVERED 
MATERIALS, Contractor shall select materials so that the sum of 
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post-consumer recycled content value plus one-half of post-industrial 
recycled content value constitutes at least 20 percent of the total 
materials cost for the project. 

1.6.1.1   Calculations

LEED Letter Template formsprovided by USGBC(tm) shall be used for tracking 
and documentation.  Recycled content value of project materials shall be 
determined by the method described in the LEED Reference Guide.   For this 
credit, performance is measured for the entire project.

1.6.1.2   Substitutions

In the case of conflict between this requirement and individual technical 
section requirements, Contractor may submit for Government approval 
proposed alternative products or systems that provide equivalent 
performance and appearance and have greater contribution to project 
recycled content requirements.  All such proposed substitutions shall be 
submitted with the LEED Implementation Plan accompanied by product data 
that demonstrates equivalence.

1.6.2   Materials and Resources Credit 5, Regional Materials

Contractor shall select materials so that a minimum of 20 percent (by 
dollar value) of materials and products for the project are extracted, 
harvested, or recovered, as well as manufactured, regionally within a 500 
mile radius of the project site.

1.6.2.1   Calculations

LEED Letter Template formsprovided by USGBC shall be used for tracking and 
documentation.  Amount of regional project materials shall be determined by 
the method described in the LEED Reference Guide. For this credit, 
performance is measured for the entire project.

1.6.3   Materials and Resources Credit 7, Certified Wood

Contractor shall select materials so that a minimum of 50 percent (by 
dollar value) of permanently installed wood-based materials and products 
for the project are certified in accordance with FSC STD 01 001.

1.6.3.1   Calculations

LEED Letter Template formsUSGBC shall be used for tracking and 
documentation.  Amount of FSC-certified project materials shall be 
determined by the method described in the LEED Reference Guide.  For this 
credit, performance is measured for the entire project .

PART 2   PRODUCTS

Not used.
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PART 3   EXECUTION

3.1   COORDINATION MEETINGS

There will be a minimum of three onsite coordination meetings.  The first 
will be a preconstruction meeting to review the LEED Implementation Plan.  
  The second will be a pre-closeout meeting to review LEED Documentation 
Notebook for completeness and identify any outstanding issues relating to 
final score and documentation requirements.  The third is a closeout 
meeting to review the final LEED Documentation Notebook.  All meetings 
shall be attended by Contractor's designated individual responsible for LEED
 documentation, Government representative and Installation representative.  
At closeout meeting a final score for the project will be determined based 
on review of project performance and documentation.  Contractor shall make 
a set of contract drawings and specifications available for review at each 
meeting as well as an updated LEED Documentation Notebook.

3.2   CONSTRUCTION WASTE MANAGEMENT

Credit MR 2: Comply with Section 01 74 19 CONSTRUCTION AND DEMOLITION WASTE 
MANAGEMENT.

3.3   LEED CHECKLIST

See attached.

        -- End of Section --
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LEED 2009 for New Construction and Major Renovations AECOM
Project Checklist

Goddard Space Flight Center, Greenbelt, MD

[Li] = Likely Credit May 22, 2012

[Un] = UnLikely Credit

17 9 Sustainable Sites Possible Points: 26 Materials and Resources, Continued
Y [Li] [Un] N Y [Li] [Un] N
Y Prereq 1 Construction Activity Pollution Prevention 2 Credit 4 Recycled Content 1 to 2
1 Credit 1 Site Selection 1 2 Credit 5 Regional Materials 1 to 2

5 Credit 2 Development Density and Community Connectivity 5 1 Credit 6 Rapidly Renewable Materials 1
1 Credit 3 Brownfield Redevelopment 1 1 Credit 7 Certified Wood 1

6 Credit 4.1 Alt Transp - Public Transportation Access 6
1 Credit 4.2 Alt Transp - Bicycle Sto and Changing Rm 1 11 4 Indoor Environmental Quality Possible Points: 15
3 Credit 4.3 Alt Transp - LEV and FEV 3
2 Credit 4.4 Alt Transp - Parking Capacity 2 Y Prereq 1 Minimum Indoor Air Quality Performance

1 Credit 5.1 1 Y Prereq 2 Environmental Tobacco Smoke [ETS] Control
1 Credit 5.2 Maximize Open Space 1 1 Credit 1 Outdoor Air Delivery Monitoring 1

1 Credit 6.1 Stormwater Design - Quantity Control 1 1 Credit 2 Increased Ventilation 1
1 Credit 6.2 Stormwater Design - Quality Control 1 1 Credit 3.1 Construction IAQ Mgmt Plan - During Construction 1
1 Credit 7.1 Heat Island Effect - Non-Roof 1 1 Credit 3.2 Construction IAQ Mgmt Plan - Before Occupancy 1
1 Credit 7.2 Heat Island Effect - Roof 1 1 Credit 4.1 Low-Emitting Materials - Adhesives and Sealants 1

1 Credit 8 1 1 Credit 4.2 Low-Emitting Materials - Paints and Coatings 1
1 Credit 4.3 Low-Emitting Materials - Flooring Systems 1

6 4 Water Efficiency Possible Points: 10 1 Credit 4.4 Low-Emitting Materials - Composite Wood & Agrifiber 1
1 Credit 5 Indoor Chemical and Pollutant Source Control 1

Y Prereq 1 Water Use Reduction - 20% Reduction 1 Credit 6.1 Controllability of Systems - Lighting 1

Habitat Restoration

Light Pollution Reduction [exterior fixture non-compliant]

Y Water Use Reduction - 20% Reduction 1 Controllability of Systems - Lighting 1
4 Credit 1 Water Efficient Landscaping [no irrigation] 2 to 4 1 Credit 6.2 Controllability of Systems - Thermal Comfort 1

2 Credit 2 2 1 Credit 7.1 Thermal Comfort - Design 1
2 2 Credit 3 Water Use Reduction 2 to 4 1 Credit 7.2 Thermal Comfort - Verification 1

1 Credit 8.1 Daylight and Views - Daylight 1
8 27 Energy and Atmosphere Possible Points: 35 1 Credit 8.2 Daylight and Views - Views 1

Y Prereq 1 Fundamental Commissioning 6 Innovation and Design Process Possible Points: 6
Y Prereq 2 Minimum Energy Performance [exceed ASHRAE 90.1-2007 by 10%]
Y Prereq 3 Fundamental Refrigerant Management 1 Credit 1.1 Exemplary Performance:  MRc2, 4, 5, or 7 1
3 16 Credit 1 1 - 19 1 Credit 1.2 Exemplary Performance:  MRc2, 4, 5, or 7 1

7 Credit 2 On-Site Renewable Energy 1 to 7 1 Credit 1.3 Exemplary Performance:  EAc6 1
2 Credit 3 2 1 Credit 1.4 ID:  Low-Mercury Lamps 1
2 Credit 4 Enhanced Refrigerant Management 2 1 Credit 1.5 ID:  Education; Green Housekeeping 1

3 Credit 5 Measurement and Verification 3 1 Credit 2 LEED Accredited Professional 1
2 Credit 6 Green Power 2

1 3 Regional Priority Credits Possible Points: 4
7 7 Materials and Resources Possible Points: 14 Zip Code:  20771

1 Credit 1.1 RPC:  SSc6.1 1
Y Prereq 1 Storage and Collection of Recyclables 1 Credit 1.2 RPC:  WEc2 1

3 Credit 1.1 Building Reuse - Maintain Existing Walls, Floors, and Roof 1 to 3 1 Credit 1.3 RPC:  EAc2 [1%] 1
1 Credit 1.2 Building Reuse - Maintain 50% of Interior Non-Structural… 1 1 Credit 1.4 RPC:  SSc5.1, EAc1 [40%], MRc1 [75%] 1

2 Credit 2 Construction Waste Mgmt 1 to 2
2 Credit 3 Materials Reuse 1 to 2 56 54 Total Possible Points: 110

Federal Energy Targets: Certified: 40 to 49 points     Silver: 50 to 59 points Gold: 60 to 79 points    Platinum: 80 to 110
> EPAct 2005 = must exceed 30% efficiency against ASHRAE 90.1-2004, less plug-load Design Phase target for Silver = 55 YES points
> EISA 2007 - P-100 provides guidance that allows 30% efficiency against 90.1-2004

Enhanced Commissioning [CDs not reviewed at 50%]

Innovative Wastewater Technologies

Optimize Energy Performance [17.5% more efficient]
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SECTION 01 35 26

GOVERNMENTAL SAFETY AND ENVIRONMENTAL REQUIREMENTS
02/10

PART 1   GENERAL

1.1   SUMMARY

Requirements of this section apply to, and are a component part of each 
section of the specifications.

1.2   Authority Having Jurisdiction

At Goddard Space Flight Center, the Medical and Environmental Management 
Division, Code 250, is the authority in all matters regarding hazardous 
waste generation and disposal.

At Goddard Space Flight Center, the Occupational Safety and Health 
Division, Code 350, is the Authority Having Juridiction (AHJ) in all 
matters regarding Safety and Health.

1.2.1   Reporting Emergencies

When using Center "Siemens" phones -dial 911.
When using outside land lines (non-SIEMENS phones) or cell phones - dial 
301-286-9111. Both methods of calling ring at the GSFC Emergency Console.

1.3   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The current version of each document shall be used 
unless otherwise noted.

GSFC references may be obtained at Goddard Directory Management System 
(GDMS), http://gdms.nasa.gov/home.jsp .
NASA references may be obtained at HQ NODIS" link from within GDMS.

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.34 (2001; R 2005) Protection of the Public on 
or Adjacent to Construction Sites

ASSE/SAFE Z359.1 Safety Requirements for Personal Fall 
Arrest Systems, Subsystems and Components

CODE OF FEDERAL REGULATIONS (CFR)

10 CFR 20 Standards for Protection Against Radiation

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1919 Gear Certification

29 CFR 1926 Safety and Health Standards for 
Construction 
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40 CFR Environmental Protection Agency

49 CFR Part 260 Hazardous Waste System, General

40 CFR 761 PCB Manufacturing, Processing, 
Distribution in Commerce, and Use 
Prohibition

ASME INTERNATIONAL (ASME)

ASME B30.22 Articulating Boom Cranes

ASME B30.3 Tower Cranes

ASME B30.5 Mobile and Locomotive Cranes

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NASA NPR 8621.1 NASA Procedural Requirements for NASA 
Mishap Reporting, Investigating and Record 
Keeping Policy

NASA NPG 8715.3 NASA Safety Manual

NASA-STD 8719.11 Safety Standard for Fire Protection

NASA-STD 8719.12 Safety Standard for Explosives, 
Propellants, and Pyrotechnics

NASA 8719.9 Standard for Lifting Devices and Equipment

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 10 Standard for Portable Fire Extinguishers

NFPA 241 Standard for Safeguarding 
Construction,Alteration, and Demolition 
Operations

NFPA 306 Standard for Control of Gas Hazards on 
Vessels

NFPA 51B Standard for Fire Prevention During 
Welding, Cutting, and Other Hot Work

NFPA 70 National Electrical Code

NFPA 70E Standard for Electrical Safety in the 
Workplace

CODE OF MARYLAND

Title 26 Department of the Environment

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Change 1-2010; Change 3-2010; 
Errata 1-2010) Safety and Health 
Requirements Manual
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GODDARD SPACE FLIGHT CENTER (GSFC)

GPD 8500.1 Environmental Policy and Program Management

GPR 1700.1 Occupational Safety Program at the Goddard 
Space Flight Center

GPR 1700.5 Control of Hazardous Energy 
(Lockout/Tagout)

GPR 1700.6 Confined Space Program at the Goddard 
Space Flight Center

GPR 1820.1 Hearing Conservation Program

GPR 1840.1 Asbestos Management Program At GSFC

GPR 1860.1 Ionizing Radiation Protection

GPR 1860.2 Laser Radiation Protection

GPR 1860.3   Radio Frequency Radiation Safety

GPR 8500.3 Waste Management

GPR 8500.4 Air Quality Management Program

GPR 8500.5 Water Management

GPR 8621.1 Mishaps, Preparedness and Contingency Plans

GPR 8710.2 Emergency Preparedness Program Plan for 
Greenbelt

GPR 8710.3 Certification and Recertification of 
Pressure Vessels

GPR 8715.5 Fire Protection at GSFC/Green Belt

GPR 8719.1 Certification and Recertification of 
Lifting Devices

GPR 8834.1 Lifting Operations Requirements

GSFC ICP   GSFC Integrated Contingency Plan

U.S. DEPARTMENT OF LABOR

O.M.B. No. 1220-0029 Recording Guidelines for Occupational 
Injuries and Illness

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.146 Permit-required Confined Spaces

29 CFR 1915 Confined and Enclosed Spaces and Other 
Dangerous Atmospheres in Shipyard 
Employment
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29 CFR 1926.500 Fall Protection

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

Government acceptance is required for submittals with a "G, A" designation.

SD-01 Preconstruction Submittals

Accident Prevention Plan (APP);  G, A
Activity Hazard Analysis (AHA);  G, A
Crane Critical Lift Plan;  G, A
Training Records and Certifications; G, A
Proof of qualification for Crane Operators and Equipment;  G, A

SD-06 Test Reports;  G

  Submit reports as their incidence occurs, in accordance with the 
requirements of the paragraph entitled, "Reports."

Mishap Investigation Reports

Accident Reports

Crane Reports

gas protection for NASA

Confined Space Entry

Confined space entry permit

Hot Work Permit

License Certificate

Lockout/Tagout

Contractor Safety Self-Evaluation Checklist; G A

Certificate of compliance (Crane)
      

 Submit one copy of each permit/certificate attached to each Daily 
Quality control report.

Machinery & Mechanized equipment Certification Form

1.5   DEFINITIONS

a.  High Visibility (Mishaps or Close Calls).  Those particular mishaps or 
close calls, regardless of the amount of property damage or personnel 
injury, that the Administrator, Chief/OSMA, CD, ED/OHO or the Center 
SMA director judges to possess a high degree of programmatic impact or 
public, media or political interest including but not limited to 
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mishaps and close calls that impact flight hardware, flight software, 
or completion of critical mission milestones.

b.  Medical Treatment. Any treatment beyond first aid.

1.5.1   NASA Mishap

An unplanned event that results in at least one of the following:

1.5.1.1   Injury

Injury to non-NASA personnel caused by NASA operations.

1.5.1.2   Damage

Damage to public or private property (including foreign property caused by 
NASA operations or NASA-funded development or research projects.

1.5.1.3   Occupational injury

Occupational injury or occupational illness to NASA personnel.

1.5.1.4   NASA mission failure

NASA mission failure before the scheduled completion of the planned primary 
mission.

Classification Level & 
Investigation Type

Property Damage Injury

Type A Mishap Total direct cost of 
mission failure and 
property damage is 
$2,000,000 or more 

or

Crewed aircraft hull 
loss has occurred 

or

Occurrence of an 
unexpected crewed 
aircraft departure from 
controlled flight 
(except high 
performance jet/test 
aircraft such as F-15, 
F-16, F/A-18, T-38, 
OV-10, and T-34, when 
engaged in flight test 
activities

Ocupational injury 
and/or illness that 
resulted in:

A fatality,

OR

A permanent total 
disability

OR

The hospitalization for 
inpatient care of 3 or 
more people within 30 
workdays of the mishap.
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Classification Level & 
Investigation Type

Property Damage Injury

Type B Mishap Total direct cost of 
mission failure and 
property damage of at 
least $500,000 but less 
than $2,000,000.

Occupational injury 
and/or illness has 
resulted in permanent 
partial disability.

OR

The hospitalization for 
inpatient care of 1-2 
people within 30 
workdays of the mishap.

Type C Mishap Total direct cost of 
mission failure and 
property damage of at 
least $50,000 but less 
than $500,000.

Nonfatal occupational 
injury or illness that 
caused and workdays 
away from work, 
restricted duty or 
transfer to another job 
beyond the workday or 
shift on which it 
occurred.

Type D Mishap Total direct cost of 
mission failure and 
property damage of at 
least $1,000 but less 
than $50,000.

Any nonfatal OSHA 
recordable occupational 
injury and/or illness 
that does not meet the 
definition of a Type C 
mishap.

Close Call An event in which there 
is no 
equipment/property 
damage of minor 
equipment/property 
damage (less than 
$1000), but which 
possesses a potential 
to cause a mishap.

An event in which there 
is no injury or only 
minor injury requiring 
first aid, but which 
possesses a potential 
to cause a mishap.

1.6   REGULARTORY REQUIREMENTS

In addition to the detailed requirements included in the provisions of this 
contract, comply with the most recent addition of USACE EM 385-1-1, and 
federal, state and local, laws NASA and GSFC Requirements, criteria, rules 
and regulations of the Authority Having Jurisdiction.  Submit matters of 
interpretation to the appropriate administrative agency for resolution 
before starting work.  Where the requirements of this specification, 
applicable laws, criteria, ordinances, regulations and referenced documents 
vary, the most stringent requirements govern.
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1.7   SITE QUALIFICATIONS, DUTIES AND MEETINGS

1.7.1   Personnel Qualifications

1.7.1.1   Site Safety and Health Officer (SSHO)

The contractor shall provide a Safety oversight team that includes a 
minimum of one (1) Competent Person at each project site to function as the 
Safety and Health Office (SSHO). The SSHO shall be at the work site at all 
times, unless specified differently in the contract, to perform safety and 
occupational health management, surveillance, inspections, and safety
enforcement for the Contractor, and their training, experience, and
qualifications shall be as required by EM 385-1-1 paragraph 01.A.17 and all
associated sub-paragraphs. A Competent Personal shall be provided for all
of the hazards identified in the Contractor's Safety and Health Program in
accordance with the accepted Accident Prevention Plan, and shall be on-site
at all times when the work that presents the hazards associated with their
professional expertise is being performed. The credentials of the
Competent Persons(s) shall be approved by the Contracting Officer in
consultation with the Safety Office.

1.7.1.2   Crane Operators

Meet the crane operators requirements in USACE EM 385-1-1, Section 16 and 
Appendix I. In addition, for mobile cranes with Original Equipment 
Manufacturer (OEM) rated capacitates of 50,000 pounds or greater, designate 
crane operators as qualified by a source that qualifies crane operators 
(i.e., union, a government agency, or and organization that tests and 
qualifies crane operators).   Provide proof of current qualification; Crane 
Operators and Equipment.

1.7.2   Personnel Duties

1.7.2.1   Site Safety and Health Officer (SSHO)

a.   Conduct daily safety and health inspections and maintain a written log 
which includes area/operation inspected, date of inspection, identified 
hazards, recommended corrective actions, estimated and actual dates of 
corrections. Attach safety inspection logs to the Contractors' daily 
quality control report.

b. Conduct mishap investigations and complete required reports. Maintain 
the OSHA Form 300 and Daily Production reports for prime and 
sub-contractors.

c. Maintain applicable safety reference material on the job site.

d. Attend the pre-construction conference, pre-work meetings including 
preparatory inspection meeting, and periodic in-progress meetings.

e. Implement and enforce accepted APPS and AHAs.

f.  Maintain a safety and health deficiency tracking system that monitors 
outstanding deficiencies until resolution.  Post a list of unresolved 
safety and health deficiencies on the safety bulletin board.

g.  Ensure sub-contractor compliance with safety and health requirements.

Failure to perform the above duties will result in dismissal of the 
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superintendent, QC Manager, and/or SSHO, and a project work stoppage. The 
project work stoppage will remain in effect pending approval of a suitable 
replacement.

h. Maintain a list of hazardous chemicals on site and their material safety 
data sheets.

1.7.3   Meetings

1.7.3.1   Preconstruction Conference

a. Contractor representatives who have a responsibility or significant role 
in accident prevention on the project shall attend the preconstruction 
conference.   This includes the project superintendent, site safety and 
health officer, quality control supervisor, or any other assigned
safety and health professionals who participated in the development of the 
APP (including the Activity Hazard Analyses (AHAs) and special
plans, program and procedures associated with it).

b. Discuss the details of the submitted Accident Prevention Plan (APP) APP 
to include incorporated plans, programs, procedures and a listing of 
anticipated  AHAs Activity Hazard Analysis (AHA) that will be developed and 
implemented during the performance of the contract.   This list of proposed 
AHAs will be reviewed at the conference and an agreement will be reached 
between the Contractor and the Contracting Officer's representative as to 
which phases will require an analysis.
In addition, establish a schedule for the preparation, submittal,
review, and acceptance of AHAs to preclude project delays.

c. Deficiencies in the submitted APP will be brought to the attention of 
the Contractor at the preconstruction conference, and the Contractor shall 
revise the plan to correct deficiencies and re-submit it for acceptance.   
Do not begin work until there is an accepted APP.

1.8   ACCIDENT PREVENTION PLAN (APP)

Use a qualified person to prepare the written site-specific APP. Prepare 
the APP in accordance with the format and requirements of USACE EM 385-1-1
and as supplemented herein. Cover all paragraph and subparagraph elements 
in USACE EM 385-1-1, Appendix A, "Minimum Basic Outline for Accident 
Prevention Plan" and show compliance with NASA NPR 8715.3.  Specific 
requirements for some of the APP elements are described below.  The APP 
shall be job-specific and address any unusual or unique aspects of the 
project or activity for which it is written.  The APP shall interface with 
the Contractor's overall safety and health program. Include any portions
of the Contractor's overall safety and health program referenced in the APP 
in the applicable APP element and made site-specific. The Government 
considers the Prime Contractor to be the "controlling authority" for all 
work site safety and health of the subcontractors. Contractors are 
responsible for informing their subcontractors of the safety provisions 
under the terms of the contract and the penalties for noncompliance,
coordinating the work to prevent one craft from interfering with or 
creating hazardous working conditions for other crafts, and inspecting 
subcontractor operations to ensure that accident prevention 
responsibilities are being carried out. The APP shall be signed by the 
person and firm (senior person) preparing the APP, the Contractor, the
on-site superintendent, the designated site safety and health officer, the
Contractor Quality Control Manager, and any designated CSP and/or CIH.
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Submit the APP to the Contracting Officer 15 calendar days prior to the
date of the preconstruction conference for acceptance. Work cannot proceed 
without an accepted APP.

Once accepted, the APP and attachments will be enforced as part of the 
contract. Disregarding the provisions of this contract or the accepted APP 
will be cause for stopping of work, at the discretion of the Contracting 
Officer, until the matter has been rectified.

Once work begins, changes to the accepted APP shall be made with the 
knowledge and concurrence of the Contracting Officer, project  
superintendent, SSHO and quality control manager. Should any severe hazard 
exposure, i.e. imminent danger, become evident, stop work in the area, 
secure the area, and develop a plan to remove the exposure and control the 
hazard. Notify the Contracting Officer within 24 hours of discovery. 
Eliminate/remove the hazard. In the interim, take all necessary action to 
restore and maintain safe working conditions in order to safeguard onsite 
personnel, visitors, the public (as defined by ASSE/SAFE A10.34,) and the 
environment.

Copies of the accepted plan will be maintained at the Contracting Officer's 
office and at the job site. Continuously reviewed and amended the APP, as 
necessary, throughout the life of the contract. Incorporate unusual or 
high-hazard activities not identified in the original APP as they are 
discovered.

1.8.1   EM 385-1-1 Contents

In addition to the requirements outlines in Appendix A of USACE EM 385-1-1, 
the following is required:

a.  Confined Space Entry Plan. Develop a confined and/or enclosed space 
entry plan in accordance with USACE EM 385-1-1, applicable OSHA standards 
29 CFR 1910, 29 CFR 1915, and 29 CFR 1926, OSHA Directive 2.100, GPR 1700.6 
and all other NASA Guidance, and any other federal, state and local 
regulatory requirements identified in this contract. Identify the qualified 
person's name and qualifications, training, and experience. Delineate the 
qualified person's authority to direct work stoppage in the event of 
hazardous conditions. Include procedure for rescue by contractor personnel 
and the coordination with emergency responders. (If there is no confined 
space work, include a statement that no confined space work exists and none 
will be created.)

b. Crane Critical Lift Plan. Prepare and sign weight handling critical lift 
plans for lifts over 75 percent of the capacity of the crane or hoist at 
any radius of lift; lifts involving more than one crane or hoist; lifts of 
personnel; and lifts involving non-routine rigging or operation, sensitive 
equipment, or unusual safety risks. Submit 15 calendar days prior to 
on-site work and include the requirements of USACE EM 385-1-1, paragraph 
16.H, NASA-STD 8719.9, GPR 8834.1. and the following:

(1) For lifts of personnel, demonstrate compliance with the 
requirements of 29 CFR 1926.500(g).

c. Site Demolition Plan. The safety and health aspects prepared in 
accordance with Section 02 41 00 DEMOLITION and referenced sources.

d. Excavation Plan. The safety and health aspects prepared in accordance 
with Section 31 00 00 EARTHWORK.
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1.9   TASK SAFETY ANALYSIS (TSA)

The A Task Safety Analysis (TSA) format shall be in accordance with 
GPR 1700.1, Section 9.8. Submit the TSA for review at least 15 calendar 
days prior to the start of each phase. Format subsequent TSA's as 
amendments to the APP. The analysis should be used during daily inspections 
to ensure the implementation and effectiveness of the activity's safety and 
health controls.

The TSA list will be reviewed periodically (at least monthly) at the 
Contractor supervisory safety meeting and updated as necessary when 
procedures, scheduling, or hazards change.

Develop the activity hazard analyses using the project schedule as the 
basis for the activities performed. Any activities listed on the project 
schedule will require an TSA. The TSA's will be developed by the 
contractor, supplier or subcontractor and provided to the prime contractor 
for submittal to the Contracting Officer.

1.10   DISPLAY OF SAFETY INFORMATION

Within 1 calendar day after commencement of work, erect a safety bulletin 
board at the job site. Where size, duration, or logistics of project do not 
facilitate a bulletin board, an alternative method, acceptable to the 
Contracting Officer, that is accessible and includes all mandatory
information for employee and visitor review, shall be deemed as meeting the 
requirement for a bulletin board. Include and maintain information on
safety bulletin board as required by EM 385-1-1, section 01.A.06.
Additional items required to be posted include:

a. Confined space entry permit.
b. Hot work permit.

1.11   SITE SAFETY REFERENCE MATERIALS

Maintain safety-related references applicable to the project, including 
those listed in the article "References."   Maintain applicable equipment 
manufacturer's manuals.

1.12   EMERGENCY MEDICAL TREATMENT

Contractors will arrange for their own emergency medical treatment. 
Government has no responsibility to provide emergency medical treatment.

1.13   REPORTS

1.13.1   Accident Reports

Conduct an accident investigation,  for recordable injuries and illnesses, 
as defined in 1.6.c and property damage accidents in damages, to establish 
the root cause(s) of the accident. The Accident Reports shall be in a 
format and include content as required by NASA NPR 8621.1. Complete the 
report and provides the report to the Contracting Officer within 5 calendar 
day(s) of the accident. The Contracting Officer will provide copies of any 
required or special forms; Mishap Investigation Reports.

SECTION 01 35 26  Page 12



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

1.14   HOT WORK

Hot work and hot work permitting shall conform to GPR 8715.5.  Submit and 
obtain a written permit prior to performing "Hot Work" (welding, cutting, 
etc.) or operating other flame-producing/spark producing devices, from the 
GSFC Facilities Management Division. CONTRACTORS ARE REQUIRED TO MEET ALL 
CRITERIA BEFORE A PERMIT IS ISSUED. The Contractor will provide at least 
two (2) twenty (20) pound 4A:20 BC rated extinguishers for normal "Hot 
Work". All extinguishers shall be current inspection tagged, approved 
safety pin and tamper resistant seal. It is also mandatory to have a 
designated FIRE WATCH for any "Hot Work" done at this activity. The Fire 
Watch shall be trained in accordance with NFPA 51B and remain on-site for a 
minimum of 30 minutes after completion of the task or as specified on the 
hot work permit.

Report unsafe conditions to the GSFC Occupational Safety and Health 
Division at 301-286-6296. When starting work in the facility, require 
personnel to familiarize themselves with the means to notify the GSFC 
Emergency Console. In an emergency report fires by calling "911" from 
center phones or 301-286-9111 from outside lines and cell phones.  ANY 
FIRE, NO MATTER HOW SMALL, SHALL BE REPORTED TO THE GSFC EMERGENCY CONSOLE 
IMMEDIATELY.

1.15   FACILITY OCCUPANCY CLOSURE

Do not close or obstruct streets, walks, building egress paths, and other 
facilities occupied and used by the Government without prior written 
permission from the GSFC Occupational Safety and Health Division. 
Authorization will be granted only after adequate plans and provisions are 
porposed to meet the egress and emergency response needs of the facility's 
occupants.

In buildings that are occupied or partially occupied by personnel other 
than the Contractor's personnel, maintain all required exits, exit access, 
and exit discharge, free of obstructions and impediments to allow for 
instant use in case of fire or other emergency. Comply with NFPA 101.

1.16   GAS PROTECTION

Contractor shall have one or more employees properly trained and 
experienced in operation and calibration of gas testing equipment and 
formally qualified as gas inspectors who shall be on duty during times 
workers are in confined spaces. Their primary functions shall be to test 
for gas and operate testing equipment. Unless equipment of constant 
supervisory type with automatic alarm is employed, gas tests shall be made 
at least every 2 hours or more often when character of ground or experience 
indicates gas may be encountered. A gas test shall be made before workmen 
are permitted to enter the excavation after an idle period exceeding
one-half hour.

Readings shall be permanently recorded daily, indicating the concentration 
of gas, point of test, and time of test. Submit copies of the gas test 
readings to the Contracting Officer at the end of each work day as gas 
protection for NASA reports. 

Special requirements, coordination, and precautions will apply to areas 
that contain a hazardous atmosphere or, by virtue of their use or physical 
character, may be oxygen deficient. A check by Government is required prior 
to entering confined space. Surveillance and monitoring shall be required 

SECTION 01 35 26  Page 13



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

in these types of work spaces by both Contractor and Government personnel.

1.17   HIGH NOISE LEVEL PROTECTION

Operations performed by the Contractor that involve the use of equipment 
with output of high noise levels (jackhammers, air compressors, and
explosive-actuated devices) shall be scheduled for after duty working 
hours. Use of any such equipment shall be approved in writing by the 
Contracting Officer prior to commencement of work.

1.18   SEVERE STORM PLAN

In the event of a severe storm warning, the Contractor must:

a. Secure outside equipment and materials and place materials that 
could be damaged in protected areas.

b. Check surrounding area, including roof, for loose material, 
equipment, debris, and other objects that could be blown away or 
against existing facilities.

c. Ensure that temporary erosion controls are adequate. 

PART 2   PRODUCTS

2.1   ELECTRICAL SAFETY PRODUCTS

2.1.1   Locking Devices

Provide with keyed mechanisms. Combination mechanism locks are not 
acceptable. All locking devices shall be red.

2.1.2   Tagging Devices

Tags shall be approved by GSFC Occupational Safety & Health Division.  
Tagging devices shall be fabricated with tear and water resistant material 
with either a grommet that permits the tag to be installed on the locking 
device, or with plastic ties that cannot be easily or accidentally removed. 
Tags shall provide space for the name of the person installing the tag, 
date and time installed, and contact information (company and telephone 
number).

2.1.3   Electrical Cords

The Contractor shall provide extension cords without defects and suitable 
for the application in accordance with NFPA 70 and 29 CFR 1910. Do not use 
field fabricated extension cords with standard outlet boxes.  All cords 
shall have a GFCI device.

2.2   FALL PROTECTION PRODUCTS

2.2.1   Scaffolding and Temporary Work Platforms

All scaffolding shall be inspected daily by a competent person as required 
by OSHA. All scaffolding shall be provided with approved means of access 
and egress, and equipment with handrails, mid rails, and toe boards, in 
accordance with 29 CFR 1910 and 29 CFR 1926. When handrails are not 
installed, provide other approved means of fall protection for all 
personnel working on platforms.
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2.2.2   Safety Harnesses

Safety harnesses shall be inspected daily by the user and every six months 
by a competent person.  Safety harnesses shall be removed from service 
after 5 years of the manufacture date.

2.2.3   Lifelines

Shall be 3/5 inch diameter manila or equivalent with minimum breaking 
strength of 24,000 Newton. Lifelines which are subjected to cutting or 
abrasion shall be minimum 7/8 inch diameter wire core manila rope.

2.2.4   Safety Harness Lanyards

Minimum 1/2 inch diameter nylon, or equivalent, with maximum length to 
provide for a fall of no greater than 6 feet with nominal breaking strength 
of 24,000 Newton.

2.3   FIRE SUPPRESSION EQUIPMENT

For ordinary combustible materials classified as Class A, provide fire 
extinguishers rated not less than UL-rated 2A. For flammable liquids 
classified as Class B, such as paints, petroleum products, and other 
similar products, provide fire extinguishers rated not less than UL-rated
10B when 19 liter of flammable or combustible liquids or 2.25 kilograms of 
flammable gas are used on the job site. For electrical components and 
equipment classified as Class C, provide fire extinguishers rated not less 
than UL-rated 10C. Carbon tetrachloride and other toxic vaporizing liquid 
fire extinguishers are prohibited.

PART 3   EXECUTION

3.1   CONSTRUCTION AND/OR OTHER WORK

3.1.1   Hazardous Material Exclusions

Notwithstanding any other hazardous material used in this contract, 
radioactive materials or instruments capable of producing 
ionizing/non-ionizing radiation (with the exception of radioactive material 
and devices used in accordance with 10 CFR 20, 29 CFR 1910.97, USACE 
EM 385-1-1, NASA NPR 1800.2, GPR 1860.1, GPR 1860.2 such as nuclear density 
meters for compaction testing and laboratory equipment with radioactive 
sources) as well as materials which contain asbestos, mercury or 
polychlorinated biphenyls, di-isocynates, lead-based paint are prohibited. 
The Contracting Officer, upon written request by the Contractor, may 
consider exceptions to the use of any of the above excluded materials. The 
Radiation Safety Officer (RSO) must be notified prior to excepted items of 
radioactive material and devices being brought on Center.

3.1.2   Unforeseen Hazardous Material

The design should have identified materials such as PCB, lead paint, and 
friable and non-friable asbestos and other OSHA regulated chemicals (i.e.
29 CFR Part 1910.1000).   If additional material, not indicated, that may 
be hazardous to human health upon disturbance during construction 
operations is encountered, stop that portion of work and notify the 
Contracting Officer immediately. Within 14 calendar days the Government 
will determine if the material is hazardous. If material is not hazardous 
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or poses no danger, the Government will direct the Contractor to proceed 
without change. If material is hazardous and handling of the material is 
necessary to accomplish the work, the Government will issue a modification 
pursuant to "FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site 
Conditions." 

3.2   PRE-OUTAGE COORDINATION MEETING

Contractors are required to apply for utility outages at least 7 days in 
advance. As a minimum, the request should include the location of the 
outage, utilities being affected, duration of outage and any necessary 
sketches. Special requirements for electrical outage requests are contained 
elsewhere in this specification section. Once approved, and prior to 
beginning work on the utility system requiring shut down, attend a 
pre-outage coordination meeting with the Facilities Maintenance Division, 
Safety representative, the Contracting Officer, and parties assisting with 
the outage Contracting Officer to review the scope of work and the 
Lock-out/Tag-out procedures for worker protection. Energized electrical 
work is prohibited without a completed and approved energized electrical 
work permit.

3.3   CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT)

Contractor shall ensure that each employee is familiar with and complies 
with these procedures, GPR 1700.5 and USACE EM 385-1-1, Section 12, Control 
of Hazardous Energy.

Contracting Officer will arrange for the Government, at the Contractor's 
request, apply lockout/tagout tags and take other actions that, because of 
experience and knowledge, are known to be necessary to make the particular 
equipment safe to work on for government owned and operated systems.

No person, regardless of position or authority, shall operate any switch, 
valve, or equipment that has an official lockout/tagout tag attached to it, 
nor shall such tag be removed except as provided in this section.   No
person shall work on any energized equipment including, but not limited to 
activities such as erecting, installing, constructing, repairing, 
adjusting, inspecting, un-jamming, setting up, trouble shooting, testing, 
cleaning, dismantling, servicing and maintaining machines equipment of 
processes until an evaluation has been conducted identifying the energy 
source and the procedures which will be taken to ensure the safety of 
personnel.

When work is to be performed on electrical circuits, only qualified 
personnel shall perform work on electrical circuits.

Identification markings on building light and power distribution circuits 
shall not be relied on for established safe work conditions.

Before clearance will be given on any equipment other than electrical 
(generally referred to as mechanical apparatus), the apparatus, valves, or 
systems shall be secured in a passive condition with the appropriate vents, 
pins, and locks.

Pressurized or vacuum systems shall be vented to relieve differential 
pressure completely.

Vent valves shall be tagged open during the course of the work.
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Where dangerous gas or fluid systems are involved, or in areas where the 
environment may be oxygen deficient, system or areas shall be purged, 
ventilated, or otherwise made safe prior to entry.

3.3.1   Tag Placement

Lockout/tagout tags shall be completed in accordance with the regulations 
printed on the back thereof and attached to any device which, if operated, 
could cause an unsafe condition to exist.  Comply with GPR 1700.5.

If more than one group is to work on any circuit or equipment, the employee 
in charge of each group shall have a separate set of lockout/tagout tags 
completed and properly attached.

When it is required that certain equipment be tagged, the Government will 
review the characteristics of the various systems involved that affect the 
safety of the operations and the work to be done; take the necessary 
actions, including voltage and pressure checks, grounding, and venting, to 
make the system and equipment safe to work on; and apply such 
lockout/tagout tags to those switches, valves, vents, or other mechanical
devices needed to preserve the safety provided. This operation is referred 
to as "Providing Safety Clearance."

3.3.2   Tag Removal

Comply with GPR 1700.5. When any individual or group has completed its part 
of the work and is clear of the circuits or equipment, the supervisor, 
project leader, or individual for whom the equipment was tagged shall turn 
in his signed lockout/tagout tag stub to the Contracting Officer. That 
group's or individual's lockout/tagout tags on equipment may then be 
removed on authorization by the Contracting Officer.

3.4   FALL HAZARD PROTECTION AND PREVENTION PROGRAM

Comply with NASA-STD 8719.9. Establish a fall protection and prevention 
program, for the protection of all employees exposed to fall hazards.    
Within the program include company policy, identify responsibilities, 
education and training requirements, fall hazard identification, prevention 
and control measures, inspection, storage, care and maintenance of fall 
protection equipment and rescue and evacuation procedures.

3.4.1   Training

Training Records and Certifications; Institute a fall protection training 
program.  As part of the Fall Hazard Protection and Prevention Program, 
provide training for each employee who might be exposed to fall hazards.  
Provide training by a competent person for fall protection in accordance 
with USACE EM 385-1-1, Section 21.B.

3.4.2   Fall Protection Equipment and Systems

Enforce use of the fall protection equipment and systems designated for 
each specific work activity in the Fall Protection and Prevention Plan 
and/or AHA at all times when an employee is exposed to a fall hazard. 
Protect employees from fall hazards as specified in GPR 8715.8 Fall 
Protection Requirements for GSFC Personal fall arrest systems are required 
when working from an articulating or extendible boom, swing stages, or 
suspended platform.  The need for tying-off in such equipment is to prevent 
ejection of the employee from the equipment during raising, lowering, or 
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travel.

3.4.2.1   Personal Fall Arrest Equipment

Personal fall arrest equipment, systems, subsystems, and components shall 
meet ASSE/SAFE Z359.1.   Only a full-body harness with a shock-absorbing 
lanyard or self-retracting lanyard is an acceptable personal fall arrest 
body support device.   Harnesses shall have a fall arrest attachment 
affixed to the body support (usually a Dorsal D-ring) and specifically 
designated for attachment to the rest of the system.   Only locking snap 
hooks and carabiners shall be used. Webbing, straps, and ropes shall be 
made of synthetic fiber. The maximum free fall distance when using fall 
arrest equipment shall not exceed 6 feet.  The total fall distance and any
swinging of the worker (pendulum-like motion) that can occur during a fall 
shall always be taken into consideration when attaching a person to a fall 
arrest system.

3.4.3   Fall Protection for Roofing Work

Implement fall protection controls based on the type of roof being 
constructed and work being performed. Evaluate the roof area to be accessed 
for its structural integrity including weight-bearing capabilities for the 
projected loading.

a.   Low Sloped Roofs:

(1)   For work within 6 feet of an edge, on low-slope roofs, 
protect personnel from falling by use of personal fall arrest 
systems, guardrails.

(2)   For work greater than 6 feet from an edge, erect and install 
warning lines in accordance with 29 CFR 1926.500 and USACE
EM 385-1-1.

b.   Steep-Sloped Roofs:  Work on steep-sloped roofs requires a 
personal fall arrest system, guardrails with toe-boards, or safety 
nets. This requirement also includes residential or housing type 
construction.

3.4.4   Existing Anchorage

Certified (or re-certified) by a qualified person for fall protection 
existing anchorages, to be used for attachment of personal fall arrest 
equipment in accordance with ASSE/SAFE Z359.1. Exiting horizontal lifeline
anchorages must be certified (or re-certified) by a registered professional 
engineer with experience in designing horizontal lifeline systems.

3.4.5   Horizontal Lifelines

Desing, install, certify and use under the supervision of a qualified 
person horizontal lifelines for fall protection as part of a complete fall 
arrest system which maintains a safety factor of 2 (29 CFR 1926.500).

3.4.6   Guardrails

Design, install and use guardrails in accordance with EM 385-1-1 and 
29 CFR 1926 Subpart M.
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3.4.7   Rescue and Evacuation Procedures

When personal fall arrest systems are used, the contractor must ensure that 
the mishap victim can self-rescue or can be rescued promptly should a fall 
occur.  Prepare a Rescue and Evacuation Plan and include a detailed 
discussion of the following: methods of rescue; methods of self-rescue; 
equipment used; training requirement; specialized training for the 
rescuers; procedures for requesting rescue and medical assistance; and 
transportation routes to a medical facility.  Include the Rescue and 
Evacuation Plan within the Activity Hazard Analysis (AHA) for the phase of 
work, in the Fall Protection and Prevention (FP&P) Plan, and the Accident 
Prevention Plan (APP).

3.5   EQUIPMENT

3.5.1   Material Handling Equipment

a.   Material handling equipment such as forklifts shall not be 
modified with work platform attachments for supporting employees unless 
specifically delineated in the manufacturer's printed operating 
instructions.

b.  The use of hooks on equipment for lifting of material must be in 
accordance with manufacturer's printed instructions.

c.   Operators of forklifts or power industrial trucks shall be 
licensed in accordance with OSHA.

3.5.2   Weight Handling Equipment

a.  Equip cranes and derricks as specified in NASA-STD 8719.9.

b. Comply with the crane manufacturer's specifications and limitations 
for erection and operation of cranes and hoists used in support of the 
work. Perform erection under the supervision of a designated person
(as defined in ASME B30.5). Perform all testing in accordance with the
manufacturer's recommended procedures.

c. Comply with ASME B30.5 for mobile cranes, ASME B30.22 for 
articulating boom cranes, ASME B30.3 for construction tower cranes, and 
ASME B30.8 for floating cranes and floating derricks.

d. Under no circumstance shall a Contractor make a lift at or above 90 
percent of the cranes rated capacity in any configuration.   

e. When operating in the vicinity of overhead transmission lines, 
operators and riggers shall be alert to this special hazard and follow 
the requirements of USACE EM 385-1-1 Section 11 and ASME B30.5 or
ASME B30.22 as applicable.

f. Do not crane suspended personnel work platforms (baskets) unless the
Contractor proves that using any other access to the work location 
would provide a greater hazard to the workers or is impossible. Do not
lift personnel with a line hoist or friction crane.

g. Inspect, maintain, and recharge portable fire extinguishers as 
specified in NFPA 10, Standard for Portable Fire Extinguishers.

h. All employees must keep clear of loads about to be lifted and of 
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suspended loads.

i. Use cribbing when performing lifts on outriggers.

j. The crane hook/block must be positioned directly over the load.   
Side loading of the crane is prohibited.

k. A physical barricade must be positioned to prevent personnel from 
entering the counterweight swing (tail swing) area of the crane.

l. Certification records which include the date of inspection, 
signature of the person performing the inspection, and the serial 
number or other identifier of the crane that was inspected shall always 
be available for review by Contracting Officer personnel.

m. Written reports listing the load test procedures used along with any 
repairs or alterations performed on the crane shall be available for 
review by Contracting Officer personnel.

n. Certify that all crane operators have been trained in proper use of 
all safety devices (e.g. anti-two block devices) and sbumit Certificate 
of compliance.

3.5.3   USE OF EXPLOSIVES

Explosives shall not be used or brought to the project site without prior 
written approval from the Contracting Officer. Such approval shall not 
relieve the Contractor of responsibility for injury to persons or for 
damage to property due to blasting operations.  Compliance with 
NASA-STD 8719.12, NASA-STD 8719.15, NASA-STD 8719.16, and GPR 8719.12 is 
mandatory.

Storage of explosives, when permitted on Government property, shall be only 
where directed and in approved storage facilities.  These facilities shall 
be kept locked at all times except for inspection, delivery, and withdrawal 
of explosives.

Explosive work shall be performed in accordance with NASA-STD 8719.12. This 
document is available at:

http://www.hq.nasa.gov/office/codeq/doctree/871912.htm

3.6   EXCAVATIONS

Perform soil classification by a competent person in accordance with
29 CFR 1926.

3.6.1   Utility Locations

Contact the GSFC Facilities Management Division for the 'MISS UTILITY" 
service on Center. Prior to digging, the appropriate digging permit must be 
obtained.  All underground utilities in the work area must be positively 
identified by a private utility locating service in addition to any Center 
locating service and coordinated with the Center Facilities Management 
Division. Any markings made during the utility investigation must be 
maintained throughout the contract.
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 3.6.2   Utility Location Verification

The Contractor must physically verify underground utility locations by hand 
digging using wood or fiberglass handled tools when any adjacent 
construction work is expected to come within three feet of the underground 
system. Digging within 2 feet of a known utility must not be performed by 
means of mechanical equipment; hand digging shall be used. If construction 
is parallel to an existing utility expose the utility by hand digging every
100 feet if parallel within 5 feet of the excavation. 

3.6.3   Shoring Systems

Trench and shoring systems must be identified in the accepted safety plan 
and AHA. Manufacture tabulated data and specifications or registered 
engineer tabulated data for shoring or benching systems shall be readily 
available on-site for review. Job-made shoring or shielding must have the 
registered professional engineer stamp, specifications, and tabulated
data. Extreme care must be used when excavating near direct burial electric 
underground cables.

3.6.4   Trenching Machinery

Operate trenching machines with digging chain drives only when the 
spotters/laborers are in plain view of the operator. Provide operator and 
spotters/laborers training on the hazards of the digging chain drives with 
emphasis on the distance that needs to be maintained when the digging chain 
is operating. Keep documentation of the training on file at the project 
site.

3.7   UTILITIES WITHIN CONCRETE SLABS

Utilities located within concrete slabs or pier structures, bridges, and 
the like, are extremely difficult to identify due to the reinforcing steel 
used in the construction of these structures.   Whenever contract work 
involves concrete chipping, saw cutting, or core drilling, the existing 
utility location must be coordinated with station utility departments in 
addition to a private locating service.   Outages to isolate utility 
systems must be used in circumstances where utilities are unable to be 
positively identified.   The use of historical drawings does not alleviate 
the contractor from meeting this requirement.

3.8   ELECTRICAL

3.8.1   Conduct of Electrical Work

Underground electrical spaces must be certified safe for entry before 
entering to conduct work. Cables that will be cut must be positively 
identified and de-energized prior to performing each cut. Positive cable 
identification must be made prior to submitting any outage request for 
electrical systems. Arrangements are to be coordinated with the Contracting 
Officer and Station Utilities for identification. The Contracting Officer 
will not accept an outage request until the Contractor satisfactorily 
documents that the circuits have been clearly identified. Perform all high 
voltage cable cutting remotely using hydraulic cutting tool. When racking 
in or live switching of circuit breakers, no additional person other than 
the switch operator will be allowed in the space during the actual 
operation. Plan so that work near energized parts is minimized to the 
fullest extent possible. Use of electrical outages clear of any energized 
electrical sources is the preferred method. When working in energized 
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substations, only qualified electrical workers will be permitted to enter.  
When work requires Contractor to work near energized circuits as defined by 
the NFPA 70, high voltage personnel must use personal protective equipment 
that includes, as a minimum, electrical hard hat, safety shoes, insulating 
gloves with leather protective sleeves, fire retarding shirts, coveralls, 
face shields, and safety glasses. In addition, provide electrical arc flash 
protection for personnel as required by NFPA 70E. Insulating blankets, 
hearing protection, and switching suits may also be required, depending on 
the specific job and as delineated in the Contractor's AHA.

3.8.2   Portable Extension Cords

Size portable extension cords in accordance with manufacturer ratings for 
the tool to be powered and protected from damage. Immediately removed from 
service all damaged extension cords. Portable extension cords shall meet 
the requirements of NFPA 70E and OSHA electrical standards.

3.9   WORK IN CONFINED SPACES

Comply with the requirements in Section 34 of USACE EM 385-1-1, OSHA
29 CFR 1910.146 and OSHA 29 CFR 1926.21(b)(6), and GPR 1700.6. Any 
potential for a hazard in the confined space requires a permit system to be 
used.

3.10   OTHER APPLICABLE REFERENCES

The following references also apply to this section:

NASA NPG 8715.3
ASME B30.3
NASA NPG 8715.3
NASA 8719.9
NASA-STD 8719.11
NFPA 241
NFPA 306
GPD 8500.1
GPR 1820.1
GPR 1840.1
GPR 1860.3
GPR 8500.3
GPR 8500.4
GPR 8500.5
GPR 8621.1
GPR 8710.2
GPR 8719.1
10 CFR 20
29 CFR 1910
29 CFR 1915
29 CFR 1919
29 CFR 1926
GPR 8710.3
GPR 8834.1
GSFC ICP 
O.M.B. No. 1220-0029
Title 26
40 CFR
49 CFR Part 260
40 CFR 761
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        -- End of Section --
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SECTION 01 35 40.00 20

ENVIRONMENTAL MANAGEMENT
02/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z400.1/Z129.1 (2004) Hazardous Industrial Chemicals - 
Material Safety Data Sheets - Preparation

ASTM INTERNATIONAL (ASTM)

ASTM D 4840 (1999; R 2010) Sampling Chain-Of-Custody 
Procedures

ASTM E 2114 (2008) Standard Terminology for 
Sustainability Relative to the Performance 
of Buildings

U.S. DEPARTMENT OF AGRICULTURE (USDA)

Biomass R&D Act (2000) Biomass Research and Development Act

U.S. Farm Bill (2002) U.S. Farm Bill of May 2002

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

NPDES (1972; R 2005) National Pollutant 
Discharge Elimination System

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 261 Identification and Listing of Hazardous 
Waste

1.2   DEFINITIONS

Definitions pertaining to sustainable development are as defined in 
ASTM E 2114 and as specified.

a.  "Biobased content" is calculated as the weight of the biobased material 
divided by the total weight of the product, and is expressed as a 
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percentage by weight.

b.  "Biobased materials" include fuels, chemicals, building materials, or 
electric power or heat produced from biomass as defined by the 
Biomass R&D Act.  Minimum biobased content shall be as defined in the 
U.S. Farm Bill.

c.  "Chain-of-custody" is a process whereby a product or material is 
maintained under the physical possession or control during its entire 
life cycle.

d.  "Pollution and environmental damage" is caused by the presence of 
chemical, physical, or biological elements or agents.  Human health or 
welfare is adversely affected; ecological balances are unfavorably 
altered; the utility of the environment for aesthetic, cultural, or 
historical purposes degrades.

1.3   PRECONSTRUCTION MEETING

After award of Contract and prior to commencement of the work, the 
Contractor shall schedule and conduct a meeting with the Contracting 
Officer to discuss the proposed Environmental Protection Plan and to 
develop a mutual understanding relative to the details of environmental 
protection.  The requirements for this meeting may be fulfilled during the 
coordination and mutual understanding meeting as specified in Section 
01 45 00.00 10 01 45 00.00 20 01 45 00.00 40 QUALITY CONTROL.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Environmental Protection Plan; G

Instructor Qualifications

  Submit reference data to demonstrate instructors' individual and 
firm's capabilities and experience.

SD-03 Product Data

Life Cycle Assessments

Packaging; (LEED)

  Submit documentation indicating percentage of post-industrial 
and post-consumer recycled content per unit of product.  Indicate 
relative dollar value of recycled content products to total dollar 
value of products included in project.

SD-06 Test Reports

Field Quality Control Reports
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SD-07 Certificates

Environmental Regulatory Requirements

  For Government's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional 
settlements, notices, receipts for fee payments, judgments, 
correspondence, records, and similar documents, established for 
compliance with environmental regulations bearing on performance 
of the work.

SD-08 Manufacturer's Instructions

Material Safety Data Sheets

SD-11 Closeout Submittals

Protection of Natural Resources

1.5   CONTRACTOR'S ENVIRONMENTAL MANAGER

Designate an on-site Environmental Manager responsible for overseeing the 
environmental goals for the project and implementing procedures for 
environmental protection.

1.5.1   Duties

The Environmental Manager shall be responsible for the following:

a.  Compliance with applicable federal, state, and local environmental 
regulations, including maintaining required documentation.

b.  Implementation of the Waste Management Plan.

c.  Implementation of the Indoor Air Quality (IAQ) Management Plan.

d.  Implementation of the Environmental Protection Plan.

e.  Environmental training for Contractor personnel in accordance with 
their position requirements.

f.  Monitoring and documentation of environmental procedures.

1.5.2   Qualifications

Minimum 5 years construction experience on projects of similar size and 
scope; minimum 2 years experience with environmental procedures similar to 
those of this project; familiarity with Environmental Management Systems 
(EMSs); familiarity with environmental regulations applicable to 
construction operations.

1.6   ENVIRONMENTAL REGULATORY REQUIREMENTS

The Contractor shall be responsible for knowing federal, state, and local 
regulatory requirements pertaining to legal disposal of all construction 
and demolition waste materials.  Comply with all applicable regulations and 
maintain records of permits, licenses, certificates, and other 
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environmental regulatory requirement correspondences.

1.7   ENVIRONMENTAL REQUIREMENTS FOR PRODUCTS

1.7.1   Material Safety Data Sheets (MSDS)

Submit an MSDS for each product specified in other sections or required by 
OSHA to have an MSDS.  MSDS shall be prepared  within the previous five 
years.  Include information for MSDS Sections 1 through 16 in accordance 
with ANSI Z400.1/Z129.1 and as follows:

a.  Section 11: Include data used to determine the hazards cited in Section 
3.  Identify acute data, carcinogenicity, reproductive effects, and 
target organ effects.  Provide written description of the process used 
in evaluating chemical hazards relative to preparation of the MSDS.

b.  Section 12: Include data regarding environmental impacts during raw 
materials acquisition, manufacture, and use.  Include data regarding 
environmental impacts in the event of an accidental release.

c.  Section 13: Include data regarding the proper disposal of the 
chemical.  Include information regarding recycling and reuse.  Indicate 
whether or not the product is considered to be "hazardous waste" 
according to 40 CFR 261.

d.  Section 14: Identify hazard class for shipping.

e.  Section 15: Identify federal, state, and local regulations applicable 
to the material.

f.  Section 16: Include additional information relative to recycled 
content, biobased content, and other information regarding 
environmental and health impacts.  Identify the date MSDS was prepared.

1.8   ENVIRONMENTAL PROTECTION PLAN

Prepare and submit an Environmental Protection Plan not less than 10 days 
before the preconstruction meeting.  At a minimum, address the following 
elements in accordance with this section:

a.  Identification and contact information for Environmental Manager.

b.  General site information, including preconstruction description and 
photographs.

c.  Summary of training program.

d.  Procedures to address water resources.

e.  Procedures to address land resources.

f.  Procedures to address air resources.

g.  Procedures to address fish and wildlife resources.

h.  Monitoring and quality control procedures.

Revise and resubmit Plan as required by the Contracting Officer.  Approval 
of Contractor's Plan will not relieve the Contractor of responsibility for 
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compliance with applicable environmental regulations.

PART 2   PRODUCTS

2.1   ENVIRONMENTALLY PREFERABLE PRODUCTS

Consider raw materials acquisition, production, manufacturing, packaging, 
distribution, reuse, operation, maintenance, and disposal of products, and 
provide products and materials with the least effect on the environment, 
determined by LCA analysis, released toxins, and other methods.

2.1.1   Prohibited Materials

The use of the following materials is prohibited:

a.  Products containing asbestos.

b.  Products containing urea formaldehyde.

c.  Products containing polychlorinated biphenyls.

d.  Products containing chlorinated fluorocarbons.

e.  Solder or flux containing more than 0.2 percent lead and domestic water 
pipe or pipe fittings containing more than 8 percent lead.

f.  Paint containing more than 0.06 percent lead.

2.1.2   Packaging

Where Contractor has the option to provide one of the listed products or 
equal, preference shall be given to products with minimal packaging and 
easily recyclable packaging, and to manufacturers with policies that take 
back product packaging.

2.1.3   Substitutions

Notify the Contracting Officer when Contractor is aware of materials, 
equipment, or products that meet the aesthetic and programmatic intent of 
Contract Documents, but which are more environmentally responsible than 
materials, equipment, or products specified or indicated in the Contract 
Documents.  Submit the following for initial review by the Contracting 
Officer:

a.  Product data including manufacturer's name, address, and phone number.

b.  Description of environmental advantages of proposed substitution over 
specified product.

PART 3   EXECUTION

3.1   PROTECTION OF NATURAL RESOURCES

Comply with applicable regulations and these specifications.  Preserve the 
natural resources within the project boundaries and outside the limits of 
permanent work performed under this Contract in their existing condition or 
restore to an equivalent or improved condition as approved by the 
Contracting Officer. 
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3.1.1   General Disturbance

Confine demolition and construction activities to work area limits 
indicated on the Drawings.  Remove debris, rubbish, and other waste 
materials resulting from demolition and construction operations from site.  
Transport materials with appropriate vehicles and dispose of them off site 
to areas that are approved for disposal by governing authorities having 
jurisdiction.  Avoid spillage by covering and securing loads when hauling 
on or adjacent to public streets or highways.  Remove spillage and sweep, 
wash, or otherwise clean project site, streets, or highways.  Burning is 
prohibited.

3.1.2   Water Resources

Comply with requirements of the NPDES and the applicable State Pollutant 
Discharge Elimination System (SPDES).  Prevent oily or other hazardous 
substances from entering the ground, drainage areas, or local bodies of 
water.  Store and service construction equipment at areas designated for 
collection of oil wastes.  Prevent ponding of stagnant water conducive to 
mosquito breeding habitat.  Prevent run-off from site during demolition and 
construction operations.  

3.1.3   Land Resources

Prior to construction, identify land resources to be preserved within the 
work area.  Do not remove, cut, deface, injure, or destroy land resources 
including trees, shrubs, vines, grasses, topsoil, and landforms without 
permission from the Contracting Officer.  Coordinate protection practices 
with work specified in Division 2 EXISTING CONDITIONS.

3.1.3.1   Erodible Soils

Plan and conduct earthwork to minimize the duration of exposure of 
unprotected soils, except where the constructed feature obscures borrow 
areas, quarries, and waste material areas.  Clear areas in reasonably sized 
increments only as needed to use the areas developed.  Form earthwork to 
final grade as shown.  Immediately protect side slopes and back slopes upon 
completion of rough grading. 

3.1.3.2   Erosion and Sedimentation Control Devices

Construct or install temporary and permanent erosion and sedimentation 
control features as required.

3.1.3.3   Tree and Plant Protection

Protect as specified in Division 2 EXISTING CONDITIONS and as specified.  
Prior to start of construction, tag each tree and plant scheduled to 
remain.  In the event of damage to tree or plant, the Government may, at 
the Contracting Officer's discretion, deduct the indicated value of the 
damaged tree or plant from the Contract Sum.

3.1.4   Air Resources

Comply with Indoor Air Quality (IAQ) Management Plan and as follows:

a.  Prevent creation of dust, air pollution, and odors.

b.  Sequence construction to avoid unnecessary disturbance to site.
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c.  Use mulch, water sprinkling, temporary enclosures, and other 
appropriate methods as needed to limit dust and dirt rising and 
scattering in air.  Do not use water when it may create hazardous or 
other adverse conditions such as flooding and pollution.

d.  Store volatile liquids, including fuels and solvents, in closed 
containers.   Do not store with materials that have a high capacity to 
adsorb VOC emissions or in occupied spaces.

e.  Properly maintain equipment to reduce gaseous pollutant emissions.

3.1.5   Fish and Wildlife Resources

Manage and control construction activities to minimize interference with 
and damage to fish and wildlife.  Do not disturb fish and wildlife.  Do not 
alter water flows or otherwise significantly disturb the native habitat 
related to the project and critical to the survival of fish and wildlife, 
except as indicated or specified.

3.2   Historical, Archeological, Paleontological, and Cultural Resources

If during excavation or any construction activity any previously 
unidentified or unanticipated historical, archaeological, paleontological, 
and/or cultural resources is discovered or found on the site, the 
contractor shall immediately notify the Contracting Officer.  The 
Contracting Officer will make a determination at that time if the work in 
the affected area shall be suspended in accordance with FAR clause 
52.242-14 "Suspension of Work".  Until this determination is made, no 
further disturbances may be made which may damage or alter the resource.  
Secure the area and prevent employees or other persons from trespassing on, 
removing, or otherwise disturbing such resources. The resources 
(prehistoric or historic surface or subsurface) include but are not limited 
to: any human skeletal remains or burials; artifacts; shell, midden, bone, 
fossils, charcoal, or other items of significance.  Resource monitors 
(independent of the construction contractor) will be present at the job 
site to observe all site disturbance construction activities. Contractor 
shall allow access during excavation activities to the person(s) performing 
monitoring activities.

3.3   FIELD QUALITY CONTROL

Comply with requirements of agencies having jurisdiction and as specified 
herein.  Provide field practices, shipping, and handling of samples in 
accordance with ASTM D 4840.  Provide Field Quality Control Reports in 
accordance with approved Environmental Protection Plan.

        -- End of Section --
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SECTION 01 41 00

SPECIAL INSPECTIONS

06/12

PART 1   GENERAL

1.1   RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, 
apply to this Section.

1.2   SUMMARY

This Section describes the requirement for special inspection of select 
systems, components, and assemblies installed by this Contract.  These 
inspections shall be in addition to quality control inspections required by 
the technical articles of other Sections of this specification.

1.3   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 318 (2008) Building Code Requirements for 
Structural Concrete and Commentary

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 341 (2005) Seismic Provisions for Structural 
Steel Buildings

AISC 360 (2005) Specification for Structural Steel 
Buildings

ASTM INTERNATIONAL (ASTM)

ASTM A435/A435M (1990; R 2007) Standard Specification for  
Straight-Beam Ultrasonic Examination of 
Steel Plates

ASTM A615/A615M (2009b) Standard Specification for 
Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

ASTM A898/A898M (2007) Standard Specification for Straight 
Beam Ultrasonic Examination of Rolled 
Steel Structural Shapes
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INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC (2009; Errata First Printing) 
International Building Code

1.4   RELATED SECTIONS

Related Sections include the following:

1. Division 01 Section "Submittal Procedures" for additional 
requirements related to making submittals required by this Section.

2. Division 03 Section "Structural Cast-In-Place Concrete Forming" for 
requirements related to formwork.

3. Division 03 Section "Cast-In-Place Structural Concrete" for 
requirements related to formwork.

4. Division 04 Section "Masonry" for requirements related to 
reinforcing, grouting, and erection tolerances.

4. Division 05 Section "Structural Steel" for requirements related to 
welding.

5. Division 05 Section "Cold-Formed Metal Framing" for requirements 
relating to installation of the cold-formed metal framing necessary for 
support of the exterior wall system.

6. Division 07 Section "Fluid-Applied Waterproofing" for installation 
requirements related to waterproofing and dampproofing systems.

7. Division 07 Section "Modified Bituminous Membrane Roofing" for 
installation requirements related to installation of the roofing system.

8. Division 09 Section "Supports for Gypsum Board" for installation 
requirements related to installation of the interior metal stud framing.

1.5   DEFINITIONS

Continuous Special Inspection:  Full time observation of the Work by the 
Special Inspector present in the work area whenever work is being 
performed.  Perform continuous special inspection where specified for items 
as shown on the drawings.

Periodic Special Inspection:  Intermittent observation of the Work by a 
Special Inspector present in the work area while work is being performed.  
The intermittent observation periods shall be at times of significant work; 
recurrent over the complete work period; and total at least 25 percent of 
the total work time.  Perform periodic special inspection where specified 
for items as shown on the Drawings.

1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Division 01 Section 
"Submittal Procedures:"

SD-07 Certificates
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Special Inspector Qualifications; G

Statement of Special Inspection; G, AE

SD-09 Field Reports

Special Inspector's Report; G, AE

SD-11 Closeout Submittals

Special Inspection Final Report; G, AE

1.7   STATEMENT OF SPECIAL INSPECTION

Submit a Statement of Special Inspection in compliance with Section 1705 of 
ICC IBC

1.  List all items that require Special Inspection and testing; include 
materials, systems, components and work required to have special 
inspection or testing by the construction documents.

2.  List the type and extent of each special inspection included on the 
list.

3.  List the type and extent of each test included on the list.

4.  For each type of special inspection, identify whether it will be a 
continuous special inspection or periodic special inspection.

5.  Where required, include seismic requirements in compliance with 
Section 1705.3 of ICC IBC.

1.8   QUALITY ASSURANCE

1.8.1   Special Inspector

Engage the services of a Special Inspector to perform continuous and 
periodic inspections of the systems, components, and assemblies identified 
by this Section.  The Special Inspector shall be a qualified person with 
demonstrated knowledge and experience to perform the special inspection of 
the work being constructed.

The Special Inspector shall be employed by the Contractor, approved by the 
Government, and shall independently execute their duties apart from the 
Contractor's construction quality control staff.  More than one Special 
Inspector may be required to provide the varied knowledge and experience 
necessary to adequately inspect all of the categories of work requiring 
special inspection.

Submit Special Inspector qualifications, which shall include a list of 5 
successfully completed Projects where the individual was required to 
perform special inspections and generate written reports similar to the 
requirements of this Contract.  Include documentation of any completed 
coursework or completion of specialized training required to perform the 
duties of a Special Inspector.

SECTION 01 41 00  Page 4



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PERFORMANCE OF INSPECTIONS

Perform Special Inspections of the systems, components, and assemblies 
identified in this Article.

3.1.1   Structural Concrete

Periodic special inspection during and upon completion of the placement of 
concrete in the footings, foundations, reinforced concrete shear walls, 
concrete slabs-on-grade, and elevated concrete slabs.  Special Inspection 
shall ensure that footings and foundations comply with the requirements of 
this specification, and that concrete slabs-on-grade and elevated slabs 
comply with the stated flatness and levelness requirements.

3.1.2   Structural Masonry

Periodic special inspection during the preparation of mortar, the laying of 
masonry units, and placement of reinforcement, and prior to placement of 
grout.

Continuous special inspection during the welding of reinforcement, 
grouting, and placement of bent-bar anchors.

3.1.3   Non-Structural Masonry

Periodic special inspection during the installation of non-structural 
interior masonry walls for compliance with stated requirements for 
condition of the masonry units and tolerances for erection.

3.1.4   Structural Steel

Continuous special inspection for all structural welding.

Periodic inspection of intermediate moment frames, special moment frames, 
and single-pass or resistance welds provided the qualifications of the 
welder and the welding electrodes are inspected at the beginning of the 
work, and that all welds are inspected for compliance with the approved 
construction documents at the completion of welding.

3.1.5   Cold-Formed Metal Framing

Periodic special inspections during all welding operations of elements of 
the seismic-force-resisting system.

Periodic special inspections for screw attachment, bolting, anchoring, and 
other fastening of components within the seismic-force-resisting system, 
including struts, braces, and hold-downs.

3.1.6   Architectural Components

Perform special inspection of the architectural components ensuring that 
the methods of anchoring and fastening indicated on the drawings are being 
complied with at the onset of construction of the components, and that the 
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specified or shown number, spacing, and types of fasteners were actually 
installed.  Special inspection for architectural components shall be as 
follows:

1. Periodic special inspection during the erection, fastening, and 
installation of exterior cladding and stone veneer.

2. Periodic special inspection during the erection, fastening, and 
installation of interior nonloadbearing partition walls.

3. Periodic special inspection during the installation of foundation 
waterproofing and dampproofing systems in the area of the elevator pit.

4. Periodic special inspection during the fastening, adhering, and 
installation of the roofing system.  Special inspection to include 
visual inspection of the roof deck prior to installation of any of the 
roofing components to ensure the removal of all debris which may impede 
performance of the roofing system; visual inspection of roof flashings 
and copings; visual inspection of cants, crickets, and board insulation.

3.1.7   Energy Dissipation System

Periodic special inspection during the fabrication and installation of 
energy dissipation devices.

3.2   TESTING

The Special Inspector shall be responsible for verifying that the testing 
requirements are performed by an approved testing agency, and for 
compliance with the following:

1. Reinforcing Steel:

a. Examine certified mill test reports for each shipment of 
reinforcing steel used in reinforced concrete intermediate frames, 
special moment frames, and reinforced concrete shear walls.  The 
special inspector shall determine conformance with the 
construction documents.

b. Examine the reports for chemical tests in accordance with 
Section 3.5.2 of ACI 318, which were performed to determine the 
weldability of ASTM A615/A615M reinforcing steel.

2.  Structural Concrete:  Verify that samples of structural concrete 
obtained at the project site, along with all material components 
obtained at the batch plant, have been tested in accordance with the 
requirements of ACI 318 and comply with all acceptance provisions 
contained therein.

3.  Structural Masonry:  Verify that all quality control testing of 
structural masonry along with all material components is in accordance 
with the requirements of  and complies with all acceptance provisions 
contained therein.

4.  Structural Steel:

a. Verify that all quality control testing needed to confirm 
required material properties contained in Division 05 Section 
"Structural Steel" and given in the quality control plan has been 
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done in accordance with applicable provisions in AISC 341 and 
AISC 360 and that the test results comply with all acceptance 
provisions contained therein.

b. When the flange or a plate, that comprises a component of a 
steel member, with a base metal thickness greater than 1.5 inches 
is joined by welding so that the flange or plate is subjected to 
through-thickness weld shrinkage strains, verify that the required 
ultrasonic testing for discontinuities behind and adjacent to such 
welds has been done after joint completion.  Further verify that 
any material discontinuities rejected on the basis of the 
requirements contained in Division 05 Section "Structural Steel" 
and ASTM A435/A435M or ASTM A898/A898M (Level 1 Criteria) were 
repaired and retested after the repairs and found to be acceptable.

3.3   REPORTING REQUIREMENTS

The Special Inspector shall submit on a monthly basis a Special Inspector's 
Report, which shall include observations of all special inspections of 
construction or reviews of testing conducted during that one month period.  
The report shall describe all deficiencies and the corrections made to the 
work.  Include work performed to correct previously reported deficiencies 
if carried out during the reporting period.  Each monthly report shall be 
signed by the Special Inspector and by the Contractor.

At completion of construction, the Special Inspector shall submit a Special 
Inspection Final Report, signed by the Special Inspector and the 
Contractor,  attesting that all work they inspected and all testing and 
test reports they reviewed were completed in accordance with the approved 
construction documents, and that deficiencies identified have been 
satisfactorily  corrected.      

    -- End of Section --
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SECTION 01 42 00

SOURCES FOR REFERENCE PUBLICATIONS
08/10

PART 1   GENERAL

1.1   REFERENCES

Various publications are referenced in other sections of the specifications 
to establish requirements for the work.  These references are identified in 
each section by document number, date and title.  The document number used 
in the citation is the number assigned by the standards producing 
organization, (e.g.   ASTM B 564 Nickel Alloy Forgings).  However, when the 
standards producing organization has not assigned a number to a document, 
an identifying number has been assigned for reference purposes.

1.2   ORDERING INFORMATION

The addresses of the standards publishing organizations whose documents are 
referenced in other sections of these specifications are listed below, and 
if the source of the publications is different from the address of the 
sponsoring organization, that information is also provided.  Documents 
listed in the specifications with numbers which were not assigned by the 
standards producing organization should be ordered from the source by title 
rather than by number.

ACI INTERNATIONAL (ACI)
38800 Country Club Drive
Farmington Hills, MI  48331
Ph:   248-848-3700
Fax:  248-848-3701
E-mail: bkstore@concrete.org
Internet:  http://www.concrete.org

ACOUSTICAL SOCIETY OF AMERICA (ASA)
2 Huntington Quadrangle, Suite 1NO1
Melville, NY 11747-4502
Ph:   516-576-2360
Fax:  516-576-2377
E-mail:  asa@aip.org
Internet: http://asa.aip.org

AIR DIFFUSION COUNCIL (ADC)
1901 N. Roselle Road, suite 800
Schaumburg, IL 60195
Ph:   847-706-6750
Fax:  847-706-6751
E-mail:  info@flexibleduct.org
Internet:  http://www.flexibleduct.org

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)
30 West University Drive
Arlington Heights, IL  60004-1893
Ph:   847-394-0150
Fax:  847-253-0088
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E-mail: amca@amca.org
Internet:  http://www.amca.org

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)
2111 Wilson Blvd, Suite 500
Arlington, VA  22201
Ph:   703-524-8800
Fax:  703-528-3816
E-mail:  fdietz@ahrinet.org
Internet: http://www.ahrinet.org

ALUMINUM ASSOCIATION (AA)
National Headquarters
1525 Wilson Boulevard, Suite 600
Arlington, VA  22209
Ph:   703-358-2960
Fax:  703-358-2961
Internet:  http://www.aluminum.org

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)
1827 Walden Office Square
Suite 550
Schaumburg, IL  60173-5774
Ph:   847-303-5664
Fax:  847-303-5774
E-mail: webmaster@aamanet.org
Internet:  http://www.aamanet.org

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)
444 North Capital Street, NW, Suite 249
Washington, DC  20001
Ph:   202-624-5800
Fax:  202-624-5806
E-Mail: info@aashto.org
Internet:  http://www.aashto.org

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)
1 Davis Drive
P.O. Box 12215
Research Triangle Park, NC  27709
Ph:   919-549-8141
Fax:  919-549-8933
E-mail: leonardc@aatcc.org
Internet:  http://www.aatcc.org

AMERICAN BEARING MANUFACTURERS ASSOCIATION (ABMA)
2025 M Street, NW, Suite 800
Washington, DC  20036
Ph:   202-367-1155
Fax:  202-367-2155
E-mail: info@americanbearings.org
Internet:  http://www.abma-dc.org

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)
1330 Kemper Meadow Drive
Cincinnati, OH  45240
Ph:   513-742-2020 or 513-742-6163
Fax:  513-742-3355
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E-mail:  mail@acgih.org
Internet:  http://www.acgih.org

AMERICAN FOREST & PAPER ASSOCIATION (AF&PA)
American Wood Council
ATTN:  Publications Department
1111 Nineteenth Street NW, Suite 800
Washington, DC  20036
Ph:  800-890-7732 or 202-463-2766
Fax: 202-463-2791
E-mail:  awcpubs@afandpa.org
Internet:  http://www.awc.org/

AMERICAN HARDBOARD ASSOCIATION (AHA)
1210 West Northwest Highway
Palatine, IL 60067
Ph:   847-934-8800
Fax:  847-934-8803
E-mail:  aha@hardboard.org
Internet:  http://www.hardboard.org

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
One East Wacker Drive, Suite 700
Chicago, IL  60601-1802
Ph:   312-670-2400
Fax:  312-670-5403
Publications: 800-644-2400
E-mail: pubs@aisc.org
Internet:  http://www.aisc.org

AMERICAN IRON AND STEEL INSTITUTE (AISI)
1140 Connecticut Avenue, NW, Suite 705
Washington, DC 20036
Ph:   202-452-7100
Fax:  202-463-6577
E-mail:  webmaster@steel.org
Internet:  http://www.steel.org

AMERICAN LUMBER STANDARDS COMMITTEE (ALSC)
P.O. Box 210
Germantown, MD 20875-0210
Ph:   301-972-1700
Fax:  301-540-8004
E-mail:  alsc@alsc.org
Internet:   http://www.alsc.org

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
1819 L Street, NW, 6th Floor
Washington, DC 20036
Ph:   202-293-8020
Fax:  202-293-9287
E-mail:  info@ansi.org
Internet:  http://www.ansi.org/

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)
1801 Alexander Bell Drive
Reston, VA  20191-4400
Ph:   703-295-6300 - 800-548-2723
Fax:  703-295-6333
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E-mail:  member@asce.org
Internet:  http://www.asce.org

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)
1791 Tullie Circle, NE
Atlanta, GA  30329
Ph:   800-527-4723 or 404-636-8400
Fax:  404-321-5478
E-mail:  ashrae@ashrae.org
Internet:  http://www.ashrae.org

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)
1800 East Oakton Street
Des Plaines, IL  60018-2187
Ph:  847-699-2929
Fax:  847-768-3434
E-mail:  customerservice@asse.org
Internet:  http://www.asse.org

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)
901 Canterbury, Suite A
Westlake, OH  44145
Ph:   440-835-3040
Fax:  440-835-3488
E-mail:  info@asse-plumbing.org
Internet: http://www.asse-plumbing.org

AMERICAN WATER WORKS ASSOCIATION (AWWA)
6666 West Quincy Avenue
Denver, CO  80235
Ph:  800-926-7337 
Fax: 303-347-0804
E-mail:  smorrison@awwa.org
Internet:  http://www.awwa.org

AMERICAN WELDING SOCIETY (AWS)
550 N.W. LeJeune Road
Miami, FL  33126
Ph:   800-443-9353 - 305-443-9353
Fax:  305-443-7559
E-mail:  info@aws.org or customerservice@awspubs.com
Internet: http://www.aws.org

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)
P.O. Box 361784
Birmingham, AL  35236-1784
Ph:   205-733-4077
Fax:  205-733-4075
E-mail:  email@awpa.com
Internet: http://www.awpa.com

APA - THE ENGINEERED WOOD ASSOCIATION (APA)
7011 South 19th St.
Tacoma, WA  98466-5333
Ph:   253-565-6600
Fax:  253-565-7265
E-mail: help@apawood.org
Internet:  http://www.apawood.org
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ARCHITECTURAL WOODWORK INSTITUTE (AWI)
46179 Westlake Drive, Suite 120
Potomac Falls, VA  20165
Ph:   571-323-3636
Fax:  571-323-3630
E-mail:  info@awinet.org
Internet:  http://www.awinet.org

ASME INTERNATIONAL (ASME)
Three Park Avenue, M/S 10E
New York, NY 10016-5990
Ph:   800-854-7179 or 800-843-2763
Fax:  212-591-7674
E-mail:  infocentral@asme.org
Internet:  http://www.asme.org

ASPHALT ROOFING MANUFACTURER'S ASSOCIATION (ARMA)
529 14th Street, NW
Washington D.C.  20045
Ph:  202-207-0917
Fax:  202-223-9741
Internet:  http://www.asphaltroofing.org

ASSOCIATED AIR BALANCE COUNCIL (AABC)
1518 K Street, NW
Washington, DC  20005
Ph:   202-737-0202
Fax:  202-638-4833
E-mail:  info@aabc.com
Internet:  http://www.aabchq.com

ASSOCIATION OF EDISON ILLUMINATING COMPANIES (AEIC)
600 North 18th Street
P.O. Box 2641
Birmingham, AL  35291
Ph:   205-257-2530
Fax:  205-257-2540
E-Mail:  aeicdir@bellsouth.net
Internet:  http://www.aeic.org

ASSOCIATION OF THE WALL AND CEILING INDUSTRIES - INTERNATIONAL 
(AWCI)
513 West Broad Street, Suite 210
Falls Church, VA 22046
Ph:  703-534-8300
Fax: 703-534-8307
E-mail: info@awci.org
Internet:  http://www.awci.org

ASTM INTERNATIONAL (ASTM)
100 Barr Harbor Drive, P.O. Box C700
West Conshohocken, PA  19428-2959
Ph:   610-832-9585
Fax:  610-832-9555
E-mail: service@astm.org
Internet:  http://www.astm.org
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BAY AREA AIR QUALITY MANAGEMENT DISTRICT (Bay Area AQMD)
939 Ellis Street
San Francisco, CA 94109
Ph:  415-771-6000
Fax: 415-928-8560
E-Mail:  publicrecords@baaqmd.gov
Internet: http://www.baaqmd.gov/

BIFMA INTERNATIONAL (BIFMA)
678 Front Ave. NW, Suite 150
Grand Rapids, MI  49504-5368
Ph:   616-285-3963
Fax:  616-285-3765
E-mail:  email@bifma.org
Internet:  http://www.bifma.org

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)
355 Lexington Avenue
15th Floor
New York, NY  10017
Ph:  212-297-2122
Fax: 212-370-9047
E-mail: assocmgmt@aol.com
Internet:  http://www.buildershardware.com

CSA STANDARDS (CSA)
8501 East Pleasant Valley Road
Cleveland, OH  44131-5575
Ph:  216-524-4990 or 1-877-235-9791
Fax: 216-520-8979
E-mail:  cathy.rake@csa-america.org 
Internet:  http://www.csa-america.org

CALIFORNIA ENERGY COMMISSION (CEC)
Media and Public Communications Office
1516 Ninth Street, MS-29
Sacramento, CA 95814-5512
Ph:  916-654-4287
Internet: http://www.energy.ca.gov/

CARPET AND RUG INSTITUTE (CRI)
P.O. Box 2048
Dalton, GA  30722-2048
Ph:   800-882-8846 or 706-278-3176
Fax:  706-278-8835
Internet:  http://www.carpet-rug.com

CAST IRON SOIL PIPE INSTITUTE (CISPI)
5959 Shallowford Road, Suite 419
Chattanooga, TN  37421
Ph:   423-892-0137
Fax:  423-892-0817
Internet:  http://www.cispi.org

COMPOSITE PANEL ASSOCIATION (CPA)
19465 Deerfield Avenue, Suite 306
Leesburg, VA 20176
Ph:   703-724-1128
Fax:  703-724-1588
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Internet:  http://www.pbmdf.com

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)
933 North Plum Grove Road
Schaumburg, IL  60173-4758
Ph:   847-517-1200 or 800-328-6306
Fax:  847-517-1206
Internet:  http://www.crsi.org/

COPPER DEVELOPMENT ASSOCIATION (CDA)
260 Madison Avenue
New York, NY 10016
Ph:   212-251-7200
Fax:  212-251-7234
E-mail:  questions@cda.copper.org
Internet: http://www.copper.org

DOOR AND HARDWARE INSTITUTE (DHI)
14150 Newbrook Dr.
Chantilly, VA 20151-2232
Ph:  703-222-2010
Fax:  703-222-2410
E-mail:  infor@dhi.org
Internet:  http://www.dhi.org

U.S. DEPARTMENT OF ENERGY (DOE)
1000 Independance Ave. SW
Washington, DC  20585
Ph: 800-342-5363
Fax: 202-586-4403
E-mail: dmteam@hq.doe.gov
Internet:  http://www.eh.doe.gov/

ETL TESTING LABORATORIES (ETL)
Intertek Testing Services, ETL SEMKO
70 Codman Hill Road
Boxborough, MA 01719
Ph:   978-263-2662
Fax:  978-263-7086
E-mail:  info@etlsemko.com
Internet: http://www.intertek-etlsemko.com

EXPANSION JOINT MANUFACTURERS ASSOCIATION (EJMA)
25 North Broadway
Tarrytown, NY  10591
Ph:  914-332-0040
Fax: 914-332-1541
E-mail:  inquiries@ejma.org
Internet: http://www.ejma.org

FLUID SEALING ASSOCIATION (FSA)
994 Old Eagle School Rd. #1019
Wayne, PA  19087
Ph:  610-971-4850
E-mail:  info@fluidsealing.com
Internet:  www.fluidsealing.com

FM GLOBAL (FM)
270 Central Avenue
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P.O. Box 7500
Johnston, RI 02919
Ph:   401-275-3000 ext. 1945
Fax:  401-275-3029
E-mail:  servicedesk.myrisk@fmglobal.com
Internet:  http://www.fmglobal.com

FOREST STEWARDSHIP COUNCIL (FSC)
212 Third Avenue North 
Suite 280
Minneapolis, MN 55401
Ph:   612-353-4511
Fax:  612-208-1565
E-mail: info@fscus.org
Internet:  http://www.fscus.org

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR)
University of South California
Kaprielian Hall 200
Los Angeles, CA  90089-2531
Ph:   213-740-2032 or 866-545-6340
Fax:  213-740-8399
E-mail:  fccchr@usc.edu
Internet: http://www.usc.edu/dept/fccchr

GLASS ASSOCIATION OF NORTH AMERICA (GANA)
2945 SW Wanamaker Drive, Suite A
Topeka, KS  66614
Ph:   785-271-0208
Fax:  785-271-0166
E-mail:  gana@glasswebsite.com
Internet:  http://www.glasswebsite.com

GREEN SEAL (GS)
1001 Connecticut Avenue, NW
Suite 827
Washington, DC 20036-5525
Ph:   202-872-6400
Fax:  202-872-4324
E-mail:  greenseal@greenseal.org
Internet: http://www.greenseal.org

GREENGUARD ENVIRONMENTAL INSTITUTE (GEI)
2211 Newmarket Parkway, Suite 110
Marietta, GA 30067
Ph:  800-427-9681
Fax: 770-980-0072
E-mail:  info@greenguard.org
Internet:  http://www.greenguard.org/

GYPSUM ASSOCIATION (GA)
6525 Belcrest Road, Suite 480
Hyattsville, MD 20782
Ph:   301-277-8686
Fax:  301-277-8747
E-mail: info@gypsum.org
Internet: http://www.gypsum.org
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HARDWOOD PLYWOOD AND VENEER ASSOCIATION (HPVA)
1825 Michael Faraday Dr.
Reston, VA 20190
Ph:   703-435-2900
Fax:  703-435-2537
E-mail:  hpva@hpva.org
Internet:  http://www.hpva.org

HYDRAULIC INSTITUTE (HI)
6 Campus Drive, First Floor North
Parsippany, NJ  07054-4406
Ph:   973-267-9700
Fax:  973-267-9055
E-mail: webmaster@pumps.org
Internet: http://www.pumps.org

ICC EVALUATION SERVICE, INC. (ICC-ES)
5360 Workman Mill Road
Whitier, CA 90601
Ph:   562-699-0543
Fax:  562-695-4694
E-mail: es@icc-es.org
Internet:  http://www.icc-es.org

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA (IESNA)
120 Wall Street, 17th Floor
New York, NY  10005
Ph:   212-248-5000
Fax:  212-248-5018
E-mail: iesna@iesna.org
Internet:  http://www.iesna.org

INTERNATIONAL SAFETY EQUIPMENT ASSOCIATION (ISEA)
1901 North Moore Street
Arlington, VA  22209-1762
Ph:   703-525-1695
Fax:  703-528-2148
E-mail:  isea@safety equipment.org
Internet: http://www.safetyequipment.org/

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
445 Hoes Lane or 2001 L Street, NW. Suite 700
Piscataway, NJ  08855-1331 or Washington, DC 20036-4910 USA
Ph:   732-981-0060 or 800-701-4333
Fax:  732-562-6380
E-mail: onlinesupport@ieee.org or ieeeusa@ieee.org
Internet:  http://www.ieee.org

INSULATING GLASS MANUFACTURERS ALLIANCE (IGMA)
27 N. Wacker Dr. Suite 365
Chicago, IL 60606-2800
Ph:   613-233-1510
Fax:     613-482-9436
E-mail:  info@igmaonline.org
Internet: http://www.igmaonline.org

INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS 
(IAPMO)
4755 E. Philadelphia St.
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Ontario, CA 91761
Ph:   909-472-4100
Fax:  909-472-4150
E-mail:  iampo@iampo.org
Internet:  www.iampo.org

INTERNATIONAL CODE COUNCIL (ICC)
5360 Workman Mill Road
Whittier, CA  90601
Ph:   1-888-422-7233
Fax:  562-908-5524
E-mail:  webmaster@iccsafe.org
Internet: www.iccsafe.org

INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)
3166 South River Road, Suite 132
Des Plaines, IL 60018
Ph:   847-827-0830 
Fax:  847-827-0832 
Internet: http://www.icri.org

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

3050 Centre Ave. Suite 102
Portage, MI 49024
Ph:  269-488-6382
Fax: 269-488-6383
E-mail: neta@netaworld.org
Internet:  http://www.netaworld.org

INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)
3, rue de Varembe, P.O. Box 131
CH-1211  Geneva 20, Switzerland
Ph:   41-22-919-0211
Fax:  41-22-919-0300
E-mail:  custserv@iec.ch
Internet:  http://www.iec.ch

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)
1, ch. de la Voie-Creuse
Case Postale 56
CH-1211 Geneve 20  Switzerland
Ph:   41-22-749-01-11
Fax:  41-22-733-34-30
E-mail:  central@iso.ch
Internet:  http://www.iso.org

IPC - ASSOCIATION CONNECTING ELECTRONICS INDUSTRIES (IPC)
3000 Lakeside Drive, 309S
Bannockburn, IL  60015
Ph:  847-615-7100
Fax: 847-615-7105
E-mail:  webmaster@ipc.org
Internet:  http://www.ipc.org

ISA - INTERNATIONAL SOCIETY OF AUTOMATION (ISA)
67 Alexander Drive
Research Triangle Park, NC  27709
Ph:   919-549-8411
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Fax:  919-549-8288
E-mail:  info@isa.org
Internet: http://www.isa.org

L.H. BAILEY HORTORIUM (LHBH)
Dept of Plant Biology
c/o Cornell University 
412 Mann Library Building
Ithaca, NY 14853
Ph: 607-255-4477(Dr. William L.Crepet)
Internet:  http://www.plantbio.cornell.edu/Hort.html

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)
127 Park Street, NE
Vienna, VA  22180
Ph:   703-281-6613
Fax:  703-281-6671
E-mail:  info@mss-hq.com
Internet:  http://www.mss-hq.com

MARBLE INSTITUTE OF AMERICA (MIA)
28901 Clemens Road, Suite 100
Cleveland, OH 44145
Ph:   440-250-9222
Fax:  440-250-9223
E-mail:  info@marble-institute.com
Internet:  http://www.marble-institute.com

MASTER PAINTERS INSTITUTE (MPI)
2800 Engleton Avenue
Burnaby, BC CANADA V5C 6G7
Ph: 604-298-7578
Fax: 604-298-7571
E-mail: info@paintinfo.com,jody@mpi.net,bgl@mpi.net
Internet:  http://www.paintinfo.com/mpi

METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)
1300 Sumner Avenue
Cleveland, OH  44115-2851
Ph:   216-241-7333
Fax:  216-241-0105
E-mail:  mbma@mbma.com
Internet: http://www.mbma.com

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA)
16712 Elm Circle
Omaha, NE  68130
Ph:   800-747-6422
Fax:  402-330-9702
E-mail:  mica@tconl.com
Internet:  http://www.micainsulation.org

MIDWEST ROOFING CONTRACTORS ASSOCIATION (MRCA)
4840 Bob Billings Parkway, Suite 1000
Lawrence, Kansas 66049-3862
Ph:  785-843-4888 or 800-497-6722
Fax:  785-843-7555
E-mail:  mrca@mrca.org
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Internet:  General Information:  http://www.mrca.org

NACE INTERNATIONAL (NACE)
1440 South Creek Drive
Houston, TX  77084-4906
Ph:   281-228-6200
Fax:  281-228-6300
E-mail:  firstservice@nace.org
Internet:  http://www.nace.org

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

Superintendent of Documents at
U.S. Government Printing Office
732 North Capitol Street, NW
Washington, DC  20401-0001
Ph:  202-783-3238
Fax: 202-512-1800
E-mail:  ContactCenter@gpo.gov
Internet: http://www.gpoaccess.gov/help

        
NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)
800 Roosevelt Road, Bldg C, Suite 312
Glen Ellyn, IL  60137
Ph:   630-942-6591
Fax:  630-790-3095
E-mail:  wlewis7@cox.net(Vernon Lewis,technical consultant)
Internet:  http://www.naamm.org

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
1300 North 17th Street, Suite 1752
Rosslyn, VA  22209
Ph:   703-841-3200
Fax:  703-841-5900
Internet:  http://www.nema.org/

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)
8575 Grovemont Circle
Gaithersburg, MD  20877
Ph:   301-977-3698
Fax:  301-977-9589
E-Mail:  elana@nebb.org
Internet:  http://www.nebb.org

NATIONAL FENESTRATION RATING COUNCIL (NFRC)
6305 Ivy Lane, Suite 140
Greenbelt, MD 20770
Ph:  301-589-1776
Fax: 301-589-3884
E-Mail:  info@nfrc.org
Internet:  http://www.nfrc.org

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
1 Batterymarch Park
Quincy, MA  02169-7471
Ph:   617-770-3000 or 800-344-3555
Fax:  617-770-0700
E-mail: webmaster@nfpa.org
Internet:  http://www.nfpa.org
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NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)
6830 Raleigh LaGrange Road
Memphis, TN  38184-0518
Ph:   901-377-1818
E-mail:  info@nhla.com
Internet:  http://www.natlhardwood.org

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES 
(NICET)
1420 King Street
Alexandria, VA  22314-2794
Ph:  888-476-4238 (1-888 IS-NICET)
E-mail: tech@nicet.org
Internet:  http://www.nicet.org

NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA)
900 Spring Street
Silver Spring, MD  20910
Ph:   240-485-1165
E-mail: jjenkins@nrmca.org (jacques jenkins)
Internet:  http://www.nrmca.org

NATIONAL ROOFING CONTRACTORS ASSOCIATION (NRCA)
10255 West Higgins Road, Suite 600
Rosemont, IL  60018-5607
Ph:   847-299-9070
Fax:  847-299-1183
E-mail: form available online
Internet:  http://www.nrca.net

NATIONAL TERRAZZO & MOSAIC ASSOCIATION (NTMA)
P.O. Box 2605
Fredericksburg, TX 78624
Ph:   800-323-9736
Fax:  888-362-2770
E-mail:  info@ntma.com
Internet:  http://www.ntma.com

NATIONAL WOOD WINDOW AND DOOR ASSOCIATION (NWWDA)
601 N. Michigan Avenue, Suite 2200
Chicago, IL  60611
Ph:   312-321-6802
Fax:  312-673-6922
E-mail:  admin@wdma.com
Internet:  http://www.wdma.com

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)
272 Tuttle Road
Cumberland, ME  04021
Ph:   207-829-6901
Fax:  207-829-4293
E-mail:  barbara@nelma.org
Internet:  http://www.nelma.org

NSF INTERNATIONAL (NSF)
789 North Dixboro Road
P.O. Box 130140
Ann Arbor, MI  48113-0140
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Ph:   734-769-8010 or 800-NSF-MARK
Fax:  734-769-0109
E-mail: info@nsf.org
Internet: http://www.nsf.org

PLASTIC PIPE AND FITTINGS ASSOCIATION (PPFA)
800 Roosevelt Road, Building C, Suite 312
Glen Ellyn, IL  60137
Ph:   630-858-6540
Fax:  630-790-3095
Internet:  http://www.ppfahome.org

PLUMBING AND DRAINAGE INSTITUTE (PDI)
800 Turnpike Street, Suite 300
North Andover, MA  01845
Ph:   978-557-0720 or 800-589-8956
Fax:  978-557-0721
E-Mail: pdi@PDIonline.org
Internet:  http://www.pdionline.org

REDWOOD INSPECTION SERVICE (RIS) OF THE CALIFORNIA REDWOOD 
ASSOCIATION (CRA)
405 Enfrente Drive, Suite 200
Novato, CA 94949
Ph:   415-382-0662 or 888-CALREDWOOD
Fax:  415-382-8531
E-Mail: info@calredwood.org
Internet: http://www.redwoodinspection.com/

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)
2200 Powell Street, Suite 725
Emeryville, CA 94608
Ph:  510-452-8000
Fax: 510-452-8001
Internet:  http://www.scs1.com 

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)
4201 Lafayette Center Drive
Chantilly, VA  20151-1219
Ph:   703-803-2980
Fax:  703-803-3732
E-mail: info@smacna.org 
Internet:  http://www.smacna.org

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE)
400 Commonwealth Drive
Warrendale, PA  15096-0001
Ph:   724-776-4970
Fax:  724-776-0790
E-mail:  customerservice@sae.org
Internet:  http://www.sae.org

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)
21865 Copley Drive
Diamond Bar, CA 91765
Ph:     909-396-2000
Internet:  http://www.aqmd.gov
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SOUTHERN PINE INSPECTION BUREAU (SPIB)
P.O. Box 10915
Pensacola, FL  32504-0915
Ph:   850-434-2611
Fax:  850-433-5594
E-mail: Fill out form at http://www.spib.org/contact.shtml
Internet:  http://www.spib.org

STEEL DECK INSTITUTE (SDI)
P.O. Box 25
Fox River Grove, IL  60021
Ph:   847-458-4647
Fax:  847-458-4648
E-mail:  Steve@sdi.org
Internet:  http://www.sdi.org

STEEL DOOR INSTITUTE (SDI/DOOR)
c/o Steel Door Institute
30200 Detroit Road
Cleveland, OH  44145-1967
Ph:   440-899-0010
Fax:  440-892-1404
E-mail:  info@steeldoor.org
Internet:  http://www.steeldoor.org

TECHNICAL ASSOCIATION OF THE PULP AND PAPER INDUSTRY (TAPPI)
15 Technology Parkway South
Norcross, GA 30092
Ph:   800-322-8686 or 770-446-1400
Fax:  770-446-6947
E-mail: memberconnection@tappi.org
Internet:  http://www.tappi.org

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)
40 24th Street, 6th Floor
Pittsburgh, PA  15222-4656
Ph:  412-281-2331
Fax: 412-281-9992
E-mail:  info@sspc.org
Internet: http://www.sspc.org

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)
2500 Wilson Blvd,. Suite 300
Arlington, VA 22201
Ph:  703-907-7700
Fax: 703-907-7727
Internet:  http://www.tiaonline.org

TILE COUNCIL OF NORTH AMERICA (TCNA)
100 Clemson Research Boulevard
Anderson, SC 29625
Ph:  864-646-8453
Fax: 864-646-2821
E-mail:  literature@tileusa.com
Internet:  http://www.tileusa.com

TREE CARE INDUSTRY ASSOCIATION (TCIA)
136 Harvey Road, Suite 101
Londonderry, NH 03053
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Ph:  603-314-5380
Fax:  603-314-5386
Internet:  http://www.treecareindustry.org

TURFGRASS PRODUCERS INTERNATIONAL (TPI)
2 East Main Street
East Dundee, IL 60118
Ph:  847-649-5555
Fax: 847-649-5678
E-mail: info@turfgrasssod.org
Internet:  http://www.turfgrasssod.org

UNDERWRITERS LABORATORIES (UL)
2600 N.W. Lake Road
Camas, WA 98607-8542
Ph:  877-854-3577
Fax: 360-817-6278
E-mail:  CEC.us@us.ul.com
Internet:  http://www.ul.com/

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)
2711 Villa Creek Drive, Suite 1000
Dallas, TX  75234
Ph:   972-243-3902
Fax:  972-243-3907
E-mail:  info@uni-bell.org
Internet:  http://www.uni-bell.org

U.S. ARMY CORPS OF ENGINEERS (USACE)
Order CRD-C DOCUMENTS from:
Headquarters Points of contact
441 G Street NW
Washington, DC 20314-1000
Ph:   202-761-0011
E-mail: hq-publicaffairs@.usace.army.mil
Internet: http://www.wes.army.mil/SL/MTC/handbook.htm
Order Other Documents from:
USACE Publications Depot
Attn:  CEHEC-IM-PD
2803 52nd Avenue
Hyattsville, MD  20781-1102
Ph:  301-394-0081
Fax: 301-394-0084
E-mail: pubs-army@usace.army.mil
Internet: http://www.usace.army.mil/publications
     or   http://www.hnd.usace.army.mil/techinfo/engpubs.htm

U.S. DEFENSE LOGISTICS AGENCY (DLA)
Andrew T. McNamara Building
8725 John J. Kingman Road
Fort Belvoir, VA 22060-6221
Ph:  1-877-352-2255 or 703-767-5525
Fax:  DSN 427-3316
Internet:  http://www.dla.mil

U.S. DEPARTMENT OF AGRICULTURE (USDA)
Order AMS Publications from:
AGRICULTURAL MARKETING SERVICE (AMS)
Seed Regulatory and Testing Branch
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801 Summit Crossing Place, Suite C
Gastonia, NC 28054-2193
Ph:   704-810-8871
Fax:  704-852-4189
E-mail:  seed.ams@usda.gov
Internet:  http://www.ams.usda.gov/lsg/seed.htm
Order Other Publications from:
U.S. Department of Agriculture, Rural Utilities Service
14th and Independence Avenue, SW, Room 4028-S
Washington, DC  20250
Ph:   202-720-2791 
Fax:  202-720-2166
Internet:  http://www.usda.gov/rus

U.S. DEPARTMENT OF COMMERCE (DOC)
1401 Constitution Avenue, NW
Washington, DC 20230
Ph: 202-482-2000
Fax:  703-605-6900
E-mail:  webmaster@doc.gov
Internet:  http://www.commerce.gov/
Order Publications From:
National Technical Information Service (NTIS)
5301 Shawnee Road
Alexandria, VA  22312
Ph:   703-605-6050 or 1-888-584-8332
Fax:  703-605-6900
E-mail: info@ntis.gov
Internet:  http://www.ntis.gov

U.S. DEPARTMENT OF DEFENSE (DOD)
Order DOD Documents from:
Room 3A750-The Pentagon
1400 Defense Pentagon
Washington, DC 20301-1400
Ph:  703-571-3343
FAX: 215-697-1462
E-mail: pia@hq.afis.asd.mil
Internet:  http://www.dod.gov
Obtain Military Specifications, Standards and Related Publications 
from:
Acquisition Streamlining and Standardization Information System 
(ASSIST)
Department of Defense Single Stock Point (DODSSP)
Document Automation and Production Service (DAPS)
Building 4/D
700 Robbins Avenue
Philadelphia, PA 19111-5094
Ph:   215-697-6396 - for account/password issues
Internet:  http://assist.daps.dla.mil/online/start/; account 
registration required
Obtain Unified Facilities Criteria (UFC) from:
Whole Building Design Guide (WBDG)
National Institute of Building Sciences (NIBS)
1090 Vermont Avenue NW, Suite 700
Washington, CD 20005
Ph:  202-289-7800
Fax: 202-289-1092
Internet:  http://www.wbdg.org/references/docs_refs.php
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U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
Ariel Rios Building
1200 Pennsylvania Avenue, N.W.
Washington, DC  20004
Ph:   202-272-0167
for Fax and E-mail see below
Internet:  http://www.epa.gov
--- Some EPA documents are available only from: 
National Technical Information Service (NTIS)
5301 Shawnee Road
Alexandria, VA  22312
Ph:  703-605-6050 or 1-688-584-8332
Fax: 703-605-6900
E-mail: info@ntis.gov
Internet: http://www.ntis.gov

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)
Order for sale documents from:
Superintendent of Documents
U.S. Government Printing Office (GPO)
732 North Capitol Street, NW
Washington, DC 20401
Ph:   202-512-1800
Fax:  202-512-2104
E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov
Order free documents from:
Federal Aviation Administration
Department of Transportation
800 Independence Avenue, SW
Washington, DC 20591
Ph:  1-866-835-5322
Internet:  http://www.faa.gov

U.S. FEDERAL COMMUNICATIONS COMMISSION (FCC)
445 12th Street SW
Washington, DC 20554
Phone:    888-CALL-FCC 
Fax:      866-418-0232
Internet:  http://www.fcc.gov
E-mail:   fccinfo@fcc.gov
Order Publications From:
Superintendent of Documents
U.S. Government Printing Office (GPO)
732 North Capitol Street, NW
Washington, DC  20401-0001
Ph:   202-512-1800
Fax:  866-418-0232
E-mail: gpoweb@gpo.gov
Internet:   http://www.fcc.gov

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)
FHWA, Office of  Safety 
1200 New Jersey Ave., SE
Washington, DC  20590-
Ph:   202-366-0411
Fax:  202-366-2249
E-mail: contactcenter@gpo.gov
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Internet: http://www.safety.fhwa.dot.gov
Order from:
Superintendent of Documents
U. S. Government Printing Office (GPO)
732 North Capitol Street, NW
Washington, DC 20401
Ph:   202-512-1800
Fax:  202-512-2104
E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov

U. S. GREEN BUILDING COUNCIL (USGBC)
2101 L St NW, Suite 500
Washington, D.C. 20037
Fax:   202-828-5110
E-mail:  info@usgbc.org
Internet:  http://www.usgbc.org

U.S. GENERAL SERVICES ADMINISTRATION (GSA)
General Services Administration
1800 F Street, NW
Washington, DC 20405
Ph: 202-501-0800
Internet:  www.GSA.gov
Obtain documents from:
Acquisition Streamlining and Standardization Information System 
(ASSIST)
Department of Defense Single Stock Point (DODSSP)
Document Automation and Production Service (DAPS)
Building 4/D
700 Robbins Avenue
Philadelphia, PA 19111-5094
Ph:   215-697-6396 - for account/password issues
Internet:  http://assist.daps.dla.mil/online/start/; account 
registration required

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
8601 Adelphi Road 
College Park, MD 20740-6001
Ph:  866-272-6272
Fax: 301-837-0483
E-mail: contactcenter@gpo.gov
Internet: http://www.archives.gov
Order documents from:
Superintendent of Documents
U.S.Government Printing Office (GPO)
732 North Capitol Street, NW
Washington, DC  20401
Ph:   202-512-1800
Fax:  202-512-2104
E-mail: contactcenter@gpo.gov
Internet:  http://www.gpoaccess.gov 

U.S. NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC)
1322 Patterson Ave. SE, Suite 1000
Washington Navy Yard, DC  20374
Ph:   757-322-4200
Fax:  757-322-4416
Internet:  http://www.navfac.navy.mil
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WEST COAST LUMBER INSPECTION BUREAU (WCLIB)
P.O. Box 23145
Tigard, OR  97281
Ph:   503-639-0651
Fax:  503-684-8928
E-mail:  info@wclib.org
Internet:  http://www.wclib.org

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)
Yeon Building
522 SW 5th Avenue
Suite 500
Portland, OR  97204-2122
Ph:   503-224-3930
Fax:  503-224-3934
E-mail:  info@wwpa.org
Internet:  http://www.wwpa.org

WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)
401 N. Michigan Ave., Suite 2200
Chicago, IL  60611
Ph:   312-321-6802
Fax:  312-673-6922
E-mail:  wdma@wdma.com
Internet:  http://www.wdma.com

WOOD MOULDING AND MILLWORK PRODUCERS ASSOCIATION (WMMPA)
507 First Street
Woodland, CA 95695
Ph:   530-661-9591 or 800-550-7889
Fax:  530-661-9586
E-mail: info@wmmpa.com
Internet:  http://www.wmmpa.com

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not used

        -- End of Section --
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SECTION 01 45 00.00 40

QUALITY CONTROL
02/10

PART 1   GENERAL

1.1   SUMMARY

The requirements of this Section apply to, and are a component part of, 
each section of the specifications.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-06 Test Reports

Submit the following items in accordance with paragraph entitled, 
"Records," of this section.

Quality Control Data; G

Quality Control Coordinating Actions; G

Quality Control Training; G

Inspection Records; G

Letters of Authority or Delegation; G

Field Tests; G

Factory Tests; G

SD-07 Certificates

Submit a detailed written statement describing procedures that 
will be implemented to achieve quality on the project according to 
the paragraph entitled, "Quality Assurance (QA) Plan," of this 
section.

Submit the following in accordance with paragraph entitled, 
"Qualifications," of this section.

Contractor's Quality Representative Qualifications

Special Certifications; G

1.2.1   Quality Assurance (QA) Plan

Address the following within the QA Plan:

Description of the authority, responsibilities and coordinating 
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procedures, of on-site/off-site quality assurance personnel, including 
those QA personnel not under direct control of the Contractor.

List personnel designated by the Contractor to accomplish the work 
required by the contract.

Provide an appendix with a copy of each form, report format, or similar 
record to be used in the QA program.

Contractor's organization that handles construction contract activities.

Contractor's operational plan for accomplishing and reviewing work 
controls, fabrication controls, certifications, and documentation of 
quality control operations, inspections, and test records, including 
those for subcontractors.

Include within these provisions the methods to be used during the 
procurement cycle (order to delivery) for those materials or equipment 
that require source inspections, shop fabrications, or similar 
operations located separately from the work site.

Description of on-site personnel training.

Certification(s) of personnel, procedures, processes, and equipment.

Nondestructive testing requirements.

Identification of independent certifying and testing laboratories.

1.2.2   Quality Control Reports

Include all quality control data; factory tests or manufacturer's 
certifications, quality control coordinating actions; records of quality 
control training/certifications as well as routine hydrostatic, electrical 
continuity, grounding, welding, line cleaning, field tests and similar 
tests.  Quality records must be available for examination by the 
Contracting Officer.

Furnish legible copies of the test and inspection records to the 
Contracting Officer.  Cover work placement traceable to the contract 
schedule, specifications and drawings, and must be verified by the 
Contractor.

Submit for approval, the narrative description of an inspection system 
which provides for compliance with the quality requirements and technical 
criteria of the contract within 7 calendar days after notice to proceed.

Submit a monthly performance report that summarizes the quality 
operations.  Identify inspections made, tests performed, nonconformances, 
corrective actions taken, status of plans/procedures being developed, and 
status of open items/problems in work.

Submit Letters of Authority or Delegation outlining the authority and 
responsibilities of quality control personnel along with a copy of the 
letter of delegation to the Contracting Officer that defines delegated 
duties and responsibilities.
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1.3   QUALITY ASSURANCE

1.3.1   Qualifications

Submit Contractor's Quality Representative Qualifications to the 
Contracting Officer for approval.  Quality Representative may be assigned 
to more than one contract provided that the assigned contracts are located 
at the same site.

When approval or certification of special processes, operating personnel, 
and special equipment or procedures is required by the specifications, 
obtain necessary approvals or special certifications prior to starting the 
work.

1.3.2   Quality Control Requirements

Provide a quality control program encompassing:  selection of construction 
materials and sources; suppliers; subcontractors; on-site and off-site 
fabrication of Contractor-furnished assemblies; on-site and off-site 
assembly; erection; work procedures; workmanship; inspection; and testing.

Provide document systems ensuring that quality provisions of contract 
schedule, specifications, and drawings have been performed.

1.3.2.1   Management and Organization

Designate an individual within the on-site organization whose sole 
responsibility is the day-to-day on-site management and direction of the 
Quality Program.

The Quality Program Manager will report to the Contractor's management and 
have the necessary authority to discharge contractual responsibilities.

1.3.2.2   Identification and Data Retrieval

Provide an identification and data retrieval system.

Records, drawings, submittals, and equipment must be identified by 
referencing the Contract Number; Contract Specification Number; Contract 
Drawing Number; Submittal Document Number; Contract Change Number; and the 
Contractor's Drawing Number System.

1.3.2.3   Procurement

Contractor is responsible for controlling procurement sources and those of 
his subcontractors to ensure that each purchase meets quality requirements.

1.3.2.4   Receiving Inspection System

Maintain a site receiving inspection system that ensures procured materials 
and equipment are inspected and tested.

Receiving inspection records must accompany each procurement delivery to 
the construction site.  Maintain records of site receiving inspections.

Show defects, discrepancies, dispositions, and waivers, including evidence 
of Government source inspection within the records.

SECTION 01 45 00.00 40  Page 4



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

1.3.2.5   Nonconforming Articles and Material Control

Control nonconformances discovered by the Contractor, subcontractors, 
suppliers or Government quality representatives to prevent their use and to 
correct deficient operations.

a.  Prepare a "nonconformance" report for each instance comprising:

(1)  A unique and traceable number.

(2)  Identification of the nonconforming article or material.

(3)  A description of the nonconformance and the applicable 
requirement.

(4)  Cause or reason for the nonconformance.

(5)  Remedial actions taken or recommended.

(6)  Disposition of the nonconforming article or material.

b.  Identify and mark each nonconforming article for removal from the work 
area.

c.  Monitor and correct deficient operations.

1.3.2.6   Fabrication, Process, and Work Control

Ensure compliance of requirements in contract specifications and drawings 
with procedures and controls.

Establish in-process inspections, to ensure compliance with quality 
requirements.

Special processes may include, but are not limited to, plating, anodizing, 
nondestructive testing, welding, and soldering.

1.3.2.7   Quality Control Records

Maintain Quality Control records at a central on-site location.        

Maintenance of quality control records do not relieve the Contractor from 
submitting samples, test data, detail drawings, material certificates, or 
other information required by each section in the specification.

Ensure each record is identified and traceable to specific requirements in 
the specifications and drawings.

1.3.2.8   Drawings and Change Control

Maintain drawing-control system to provide revised drawings and ensure 
continuous removal of obsolete drawings from work areas.  Control changes 
involving interface with other work areas, or affecting materials 
controlled by others.  Integrate this system with the document requirements 
of the contract.

Clearly annotate and identify drawing changes and associated drawings for 
implementation ion that are to be revised accordingly.  Use for fabrication 
and inspection drawings that have been approved, or approved as noted, by 
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the Contracting Officer.

1.3.3   Quality Inspections

1.3.3.1   Government Inspections

Work performed under this contract will be subject to inspection by the 
Contracting Officer.  Changes to the specifications or drawings will not be 
allowed without written authorization of the Contracting Officer.

When the Contracting Officer determines that inspected work needs to be 
corrected, the Contracting Officer will be allowed 3 working days.  to 
complete reinspection of the corrected work.

Notify Contracting Officer in writing before backfilling or encasing any 
above and under-ground utility so that work may be inspected.  Failure to 
notify the Contracting Officer before backfill or encasement occurs will 
require the work be uncovered at no additional cost to the Government.

Contractor's program is subject to continuous evaluation, review, and 
verification by the Contracting Officer.  Contractor will be notified in 
writing of any noncompliance and will be given 7 calendar days to correct 
identified deficiencies.

1.3.3.2   Contractor's Quality Inspections

Implement an inspection system that Documents and indicates quality control 
through records of inspections, tests, and procedures.

Include the following within the Contractor's Quality Assurance System:

a.  Single Contractor's representative responsible for on-site 
communication and operation of the inspection program.

b.  Purchasing control system documenting project procurement to drawings, 
specifications, and approved submittals.

c.  Receiving inspection system documenting inspections for each 
procurement.

d.  Documentation for handling and disposing of nonconforming components 
and materials.

e.  Inspection records for each specific section of the specification and 
drawings.

f.  Identification of test(s) to be performed, test procedures, records, 
and independent organizations used.

g.  Documenting and maintaining certification or re-certification of 
procedures.

h.  Management of government-furnished equipment, components, and materials.

i.  Calibration of gages, tools, measuring instruments, and independent 
laboratories used.

Establish a system of scheduled or random audits to ensure task completion.
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1.3.4   Field Services

1.3.4.1   Responsibility for Inspection and Testing

Contractor is responsible for all inspections and tests, and the 
accompanying documentation for each inspection and test.  Contractor may 
utilize independent inspection and testing laboratories or services as 
approved by the Contracting Officer.

Contractor is also be responsible for tests of construction materials 
utilizing the services of an approved independent testing laboratory.

1.3.4.2   Inspection and Test Records

Provide on-site records of each inspection and test performed throughout 
the life of the contract including, but not be limited to, factual evidence 
that the required inspections or tests have been performed, including type 
and number of inspections or tests involved, identification of operators 
and inspectors, result of inspections or tests, nature of defects, causes 
for rejection, proposed remedial action, and corrective actions taken.

Inspection records, test procedures, test results, and associated forms be 
verified by and provided to the Contracting Officer.  Final test data must 
have a cover letter/sheet clearly marked with the system name, date, and 
the words "Final Test Data."

1.4   GENERAL COORDINATION PROCEDURES

A. Coordination:  Coordinate construction operations included in different 
Sections of the Specifications to ensure efficient and orderly installation 
of each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, 
connection, and operation.

1.  Schedule construction operations in sequence required to obtain the 
best results where installation of one part of the Work depends on 
installation of other components, before or after its own installation.
2.  Coordinate installation of different components to ensure maximum 
performance and accessibility for required maintenance, service, and 
repair.
3. Make adequate provisions to accommodate items scheduled for later 
installation.

B. Coordination:  Each contractor shall coordinate its construction 
operations with those of other contractors and entities to ensure efficient 
and orderly installation of each part of the Work.  Each contractor shall 
coordinate its operations with operations, included in different Sections, 
that depend on each other for proper installation, connection, and 
operation.

1. Schedule construction operations in sequence required to obtain the 
best results where installation of one part of the Work depends on 
installation of other components, before or after its own installation.
2. Coordinate installation of different components with other 
contractors to ensure maximum performance and accessibility for 
required maintenance, service, and repair.
3. Make adequate provisions to accommodate items scheduled for later 
installation.
4. Where availability of space is limited, coordinate installation of 
different components to ensure maximum performance and accessibility 
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for required maintenance, service, and repair of all components, 
including mechanical and electrical.

C.   Prepare memoranda for distribution to each party involved, outlining 
special procedures required for coordination.  Include such items as 
required notices, reports, and list of attendees at meetings.

1.   Prepare similar memoranda for Owner and separate contractors if 
coordination of their Work is required.

D.   Administrative Procedures:  Coordinate scheduling and timing of 
required administrative procedures with other construction activities and 
activities of other contractors to avoid conflicts and to ensure orderly 
progress of the Work.  Such administrative activities include, but are not 
limited to, the following:

Preparation of Contractor's construction schedule.
Preparation of the schedule of values.
Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.
Progress meetings.
Preinstallation conferences.
Project closeout activities.
Startup and adjustment of systems.
Project closeout activities.

   
E. Equipment:  Verify characteristics of elements of interrelated operating 
equipment are compatible; coordinate Work of various Sections having 
interdependent responsibilities for installing, connecting to, and placing 
in service, such equipment.

1. Spaces:  Coordinate space requirements and installation of 
mechanical, electrical, and other Work indicated diagrammatically.

a.   Resolve routing and space allocations before Work is started 
in order to prevent interference and loss of time.
b.   Assist in apportioning space conditions to make satisfactory 
adjustments where installed Work in close proximity to work of 
other contractors will interfere with other Work.

2. Follow routing indicated for pipes, ducts, and conduits as closely 
as practicable.  Make runs parallel with lines of building.

a.   Adjust location of pipes, equipment, fixtures, and the like, 
to avoid encountered and anticipated interference.
b.   Determine exact route and location of each pipe and piece of 
equipment prior to installation.
c.   Make offsets, transitions and changes in direction of pipes 
as required to maintain proper headroom and pitch of sloping 
lines.  Provide air vents and drains as required to effect 
offsets, transitions, and changes in direction.

F. Work Under Separate Contracts:  Ascertain nature and extent of work 
under separate contracts.  Coordinate work under separate contracts and 
cooperate with other contractors to minimize interference.

1. In event Work under this Contract obstructs or impedes passage of 
work of others, remove such obstructions and impediments expeditiously 
and make provisions to prevent delay and provide access for others.

G.   Coordination Drawings, General:  Prepare coordination drawings 
according to requirements in individual Sections, and additionally where 
installation is not completely shown on Shop Drawings, where limited space 
availability necessitates coordination, or if coordination is required to 
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facilitate integration of products and materials fabricated or installed by 
more than one entity.

1.   Coordination drawings shall reflect scheduling of construction 
operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other 
components, before or after its own installation.
2.   Coordination drawings shall reflect coordinated installation of 
different components with other contractors to ensure maximum 
accessibility for required maintenance, service, and repair.
3.   Coordination drawings shall reflect adequate provisions to 
accommodate items scheduled for later installation.
4.   Coordination drawings shall reflect, where availability of space 
is limited, coordinated installation of different components to ensure 
maximum performance and accessibility for required maintenance, 
service, and repair of all components, including mechanical and 
electrical.
5.   Content:  Project-specific information, drawn accurately to a 
scale large enough to indicate and resolve conflicts.  Do not base 
coordination drawings on standard printed data.  Include the following 
information, as applicable:

a.   Use applicable Drawings as a basis for preparation of 
coordination drawings.  Prepare sections, elevations, and details 
as needed to describe relationship of various systems and 
components.
b.   Coordinate the addition of trade-specific information to the 
coordination drawings by multiple contractors in a sequence that 
best provides for coordination of the information and resolution 
of conflicts between installed components before submitting for 
review.
c.   Indicate functional and spatial relationships of components 
of architectural, structural, civil, mechanical, and electrical 
systems.
d.   Indicate space requirements for routine maintenance and for 
anticipated replacement of components during the life of the 
installation.
e.   Show location and size of access doors required for access to 
concealed dampers, valves, and other controls.
f.   Indicate required installation sequences.
g.   Indicate dimensions shown on the Drawings.  Specifically note 
dimensions that appear to be in conflict with submitted equipment 
and minimum clearance requirements.  Provide alternate sketches to 
Architect indicating proposed resolution of such conflicts.  Minor 
dimension changes and difficult installations will not be 
considered changes to the Contract.

6.   Comply with shop drawing submittal requirements specified in 
Division 01 Section "Submittal Procedures."

a.   Coordination Drawings are submitted for information only.  
They will not be reviewed and they will not be returned.

H.   Coordination Drawing Organization:  Organize coordination drawings as 
follows:

1.   Floor Plans and Reflected Ceiling Plans:  Show architectural and 
structural elements, and mechanical, plumbing, fire-protection, 
fire-alarm, and electrical Work.  Show locations of visible 
ceiling-mounted devices relative to acoustical ceiling grid.  
Supplement plan drawings with section drawings where required to 
adequately represent the Work.
2.   Plenum Space:  Indicate subframing for support of ceiling and wall 
systems, mechanical and electrical equipment, and related Work.  Locate 
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components within ceiling plenum to accommodate layout of light 
fixtures indicated on Drawings.  Indicate areas of conflict between 
light fixtures and other components.
3.   Mechanical Rooms:  Provide coordination drawings for mechanical 
rooms showing plans and elevations of mechanical, plumbing, 
fire-protection, fire-alarm, and electrical equipment.
4.   Structural Penetrations:  Indicate penetrations and openings 
required for all disciplines.
5.   Slab Edge and Embedded Items:  Indicate slab edge locations and 
sizes and locations of embedded items for metal fabrications, sleeves, 
anchor bolts, bearing plates, angles, door floor closers, slab 
depressions for floor finishes, curbs and housekeeping pads, and 
similar items.
6.   Mechanical and Plumbing Work:  Show the following:

a.   Sizes and bottom elevations of ductwork, piping, and conduit 
runs, including insulation, bracing, flanges, and support systems.
b.   Dimensions of major components, such as dampers, valves, 
diffusers, access doors, cleanouts and electrical distribution 
equipment.
c.   Fire-rated enclosures around ductwork.

7.   Electrical Work:  Show the following:

a.   Runs of vertical and horizontal conduit 1-1/4 inches in 
diameter and larger.
b.   Light fixture, exit light, emergency battery pack, smoke 
detector, and other fire-alarm locations.
c.   Panel board, switch board, switchgear, transformer, busway, 
generator, and motor control center locations.
d.   Location of pull boxes and junction boxes, dimensioned from 
column center lines.

8.   Fire-Protection System:  Show the following:
a.   Locations of standpipes, mains piping, branch lines, pipe 
drops, and sprinkler heads.

9.   Review:  Architect will review coordination drawings to confirm 
that the Work is being coordinated, but not for the details of the 
coordination, which are Contractor's responsibility.  If Architect 
determines that coordination drawings are not being prepared in 
sufficient scope or detail, or are otherwise deficient, Architect will 
so inform Contractor, who shall make changes as directed and resubmit.
10.   Coordination Drawing Prints:  Prepare coordination drawing prints 
according to requirements in Section 01 33 00 "Submittal Procedures."

I.   Coordination Digital Data Files:  Prepare coordination digital data 
files according to the following requirements:

1.   File Preparation Format:  AutoCAD DWG format, most recent version, 
operating in Microsoft Windows operating system.
2.   File Submittal Format:  Submit or post coordination drawing files 
using Portable Data File (PDF) format.
3.   BIM File Incorporation:  Develop and incorporate coordination 
drawing files into Contractor's Building Information Model established 
for Project.

a.   Perform three-dimensional component conflict analysis as part 
of preparation of coordination drawings.  Resolve component 
conflicts prior to submittal.  

4.   Contracting Officer will furnish Contractor one set of digital 
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data files of Drawings for use in preparing coordination digital data 
files.

a.   Contracting Officer makes no representations as to the 
accuracy or completeness of digital data files as they relate to 
Drawings.
b.   Digital Data Software Program:  Drawings are available in 
AutoCAD DWG format.
c.   Contractor shall execute a data licensing agreement in the 
form of Agreement form acceptable to Owner and Architect.

1.5   HANDLING AND STORAGE

Provide controls, procedures and documentation with each shipment, that 
meet requirements of each section of the specifications.

Include documentation with each shipment that consist of documentation 
required by the contract along with specifications required to identify, 
store, preserve, operate, and maintain the items shipped.

1.6   SEQUENCING AND SCHEDULING

Notify the Government at least 48 hours prior to scheduled inspections and 
tests.

Provide 48 hour notice to the Government of the date when the contract work 
will begin at the site.

When Contractor suspends work for 5 calendar days or longer prior to 
completion notify the Contracting Officer.  Do not resume work without 
notification of the Contracting Officer.

Notify the Contracting Officer at least 24 hours in advance of backfilling 
or encasing any aboveground or underground utility.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 50 00

TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS
08/09

PART 1   GENERAL

1.1   SUMMARY

Requirements of this Section apply to, and are a component of, each section 
of the specifications.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C511 (2007) Standard for Reduced-Pressure 
Principle Backflow Prevention Assembly

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR)

FCCCHR List (continuously updated) List of Approved 
Backflow Prevention Assemblies

FCCCHR Manual (1988e9) Manual of Cross-Connection Control

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 241 (2009) Standard for Safeguarding 
Construction,Alteration, and Demolition 
Operations

NFPA 70 (2011) National Electrical Code

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)

FAA AC 70/7460-1 (2007; Rev K) Obstruction Marking and 
Lighting

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)

MUTCD (2009) Manual of Uniform Traffic Control 
Devices

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are forinformation only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submitted the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-01 Preconstruction Submittals

Construction site plan; G
Traffic control plan; G

SD-03 Product Data

Backflow preventers; G

SD-06 Test Reports

Backflow Preventer Tests; G

SD-07 Certificates

Backflow Tester Certification; G

Backflow Preventers Certificate of Full Approval

1.4   CONSTRUCTION SITE PLAN

Prior to the start of work, submit a site plan showing the locations and 
dimensions of temporary facilities (including layouts and details, 
equipment and material storage area (onsite and offsite), and access and 
haul routes, avenues of ingress/egress to the fenced area and details of 
the fence installation.  Identify any areas which may have to be graveled 
to prevent the tracking of mud.  Indicate if the use of a supplemental or 
other staging area is desired. Show locations of safety and construction 
fences, site trailers, construction entrances, trash dumpsters, temporary 
sanitary facilities, and worker parking areas.

1.5   BACKFLOW PREVENTERS CERTIFICATE

Certificate of Full Approval from FCCCHR List, University of Southern 
California, attesting that the design, size and make of each backflow 
preventer has satisfactorily passed the complete sequence of performance 
testing and evaluation for the respective level of approval.  Certificate 
of Provisional Approval will not be acceptable.

1.5.1   Backflow Tester Certificate

Prior to testing, submit to the Contracting Officer certification issued by 
the State or local regulatory agency attesting that the backflow tester has 
successfully completed a certification course sponsored by the regulatory 
agency.  Tester must not be affiliated with any company participating in 
any other phase of this Contract.

1.5.2   Backflow Prevention Training Certificate

Submit a certificate recognized by the State or local authority that states 
the Contractor has completed at least 10 hours of training in backflow 
preventer installations.  The certificate must be current.
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PART 2   PRODUCTS

2.1   TEMPORARY SIGNAGE

2.1.1   Bulletin Board

Immediately upon beginning of work, provide a weatherproof glass-covered 
bulletin board not less than 36 by 48 inches in size for displaying the 
Equal Employment Opportunity poster, a copy of the wage decision contained 
in the contract, Wage Rate Information poster, and other information 
approved by the Contracting Officer.  Locate the bulletin board at the 
project site in a conspicuous place easily accessible to all employees, as 
approved by the Contracting Officer.

2.1.2   Project and Safety Signs

The requirements for the signs, their content, and location are as directed 
by the Contracting Officer. Erect signs within 15 days after receipt of the 
notice to proceed.  Correct the data required by the safety sign daily, 
with light colored metallic or non-metallic numerals.

2.2   TEMPORARY TRAFFIC CONTROL

2.2.1   Haul Roads

At contractors expense construct access and haul roads necessary for proper 
prosecution of the work under this contract.  Construct with suitable 
grades and widths; sharp curves, blind corners, and dangerous cross traffic 
are be avoided.  Provide necessary lighting, signs, barricades, and 
distinctive markings for the safe movement of traffic.  The method of dust 
control, although optional, must be adequate to ensure safe operation at 
all times.  Location, grade, width, and alignment of construction and 
hauling roads are subject to approval by the Contracting Officer.  Lighting 
must be adequate to assure full and clear visibility for full width of haul 
road and work areas during any night work operations.

2.2.2   Barricades

Erect and maintain temporary barricades to limit public access to hazardous 
areas.  Whenever safe public access to paved areas such as roads, parking 
areas or sidewalks is prevented by construction activities or as otherwise 
necessary to ensure the safety of both pedestrian and vehicular traffic 
barricades will be required.  Securely place barricades clearly visible 
with adequate illumination to provide sufficient visual warning of the 
hazard during both day and night.

2.2.3   Fencing

a.  Provide fencing along the construction site at all open excavations and 
tunnels to control access by unauthorized people.  Fencing must be 
installed to be able to restrain a force of at least 250 pounds against 
it.

2.2.4   Temporary Wiring

Provide temporary wiring in  accordance with NFPA 241 and NFPA 70, Article 
305-6(b), Assured Equipment Grounding Conductor Program.  Include frequent 
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inspection of all equipment and apparatus.

2.2.5   Backflow Preventers

Reduced pressure principle type conforming to the applicable requirements 
AWWA C511.  Provide backflow preventers complete with 175 pound  flanged 
cast iron, bronze, or mounted gate valve and strainer, 304 stainless steel 
or bronze, internal parts.  The particular make, model/design, and size of 
backflow preventers to be installed must be included in the latest edition 
of the List of Approved Backflow Prevention Assemblies issued by the 
FCCCHR List and be accompanied by a Certificate of Full Approval from 
FCCCHR List.  After installation conduct Backflow Preventer Tests and 
provide test reports verifying that the installation meets the FCCCHR Manual
 Standards.

PART 3   EXECUTION

3.1   EMPLOYEE PARKING

Contractor employees will park privately owned vehicles in an area 
designated by the Contracting Officer.  This area will be within reasonable 
walking distance of the construction site.  Contractor employee parking 
must not interfere with existing and established parking requirements of 
the government installation.

3.2   AVAILABILITY AND USE OF UTILITY SERVICES

3.2.1   Temporary Utilities

Provide temporary utilities required for construction.  Materials may be 
new or used, must be adequate for the required usage, not create unsafe 
conditions, and not violate applicable codes and standards.

3.2.2   Electricity

Provide connections, sized to provide service required for power and 
lighting.  Locate feeder and branch wiring with area distribution boxes so 
that power is available throughout the project site by use of power cords.  
120/240 and 480 electrical volt feeder service is available.  Provide 
lighting as required for safe and secure operations.  Electricity used will 
be furnished by the Government.  

3.2.3   Water

Make connections to existing facilities to provide water for construction 
purposes.  Water used will be furnished by the Government.

3.2.4   Sanitation

a.  Provide and maintain within the construction area minimum 
field-type sanitary facilities approved by the Contracting Officer and 
remove waste to a commercial facility.  Discharge to GSFC sanitary 
sewer system is prohibited. Government toilet facilities will not be 
available to Contractor's personnel. 

3.2.5   Telephone

Make arrangements and pay all costs for telephone facilities desired.
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3.2.6   Obstruction Lighting of Cranes

Provide a minimum of 2 aviation red or high intensity white obstruction 
lights on temporary structures (including cranes) over 100 feet above 
ground level.  Light construction and installation must comply with 
FAA AC 70/7460-1.  Lights must be operational during periods of reduced 
visibility, darkness, and as directed by the Contracting Officer.

3.2.7   Fire Protection

Provide temporary fire protection equipment for the protection of personnel 
and property during construction.  Remove debris and flammable materials  
daily to minimize potential hazards.

3.3   TRAFFIC PROVISIONS

3.3.1   Maintenance of Traffic

a.  Conduct operations in a manner that will not close any thoroughfare or 
interfere in any way with traffic on or highways except with written 
permission of the Contracting Officer at least 15 calendar days prior 
to the proposed modification date, and provide a Traffic Control Plan 
detailing the proposed controls to traffic movement for approval.  The 
plan must be in accordance with State and local regulations and the 
MUTCD, Part VI.    Contractor may move oversized and slow-moving 
vehicles to the worksite provided requirements of the authority have 
been met.

b.  Conduct work so as to minimize obstruction of traffic, and maintain 
traffic on at least half of the roadway width at all times.  Obtain 
approval from the Contracting Officer prior to starting any activity 
that will obstruct traffic.

c.  Provide, erect, and maintain, at contractors expense, lights, barriers, 
signals, passageways, detours, and other items, that may be required by 
the Life Safety Signage, overhead protection authority having 
jurisdiction.

3.3.2   Protection of Traffic

Maintain and protect traffic on all affected roads during the construction 
period except as otherwise specifically directed by the Contracting 
Officer.  Measures for the protection and diversion of traffic, including 
the provision of watchmen and flagmen, erection of barricades, placing of 
lights around and in front of equipment the work, and the erection and 
maintenance of adequate warning, danger, and direction signs, will be as 
required by the State and local authorities having jurisdiction. Protect 
the traveling public from damage to person and property.  Minimize the 
interference with public traffic on roads selected for hauling material to 
and from the site.  Investigate the adequacy of existing roads and their 
allowable load limit.  Contractor is responsible for the repair of any 
damage to roads caused by construction operations.

3.3.3   Rush Hour Restrictions

Do not interfere with the peak traffic flows preceding and during normal 
operations without notification to and approval by the Contracting Officer.
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3.3.4   Dust Control

Dust control methods and procedures must be approved by the Contracting 
Officer.  Treat dust abatement on access roads with applications of calcium 
chloride, water sprinklers, or similar methods or treatment.

3.4   CONTRACTOR'S TEMPORARY FACILITIES

Contractor-owned or -leased trailers must be identified by Government 
assigned numbers.  Size and location of the number will comply with 
Government requirements.  Apply the number to the trailer within 14 
calendar days of notification, or sooner, if directed by the Government.

3.4.1   Safety

Protect the integrity of any installed safety systems or personnel safety 
devices.  If entrance into systems serving safety devices is required, the 
Contractor must obtain prior approval from the Contracting Officer.  If it 
is temporarily necessary to remove or disable personnel safety devices in 
order to accomplish contract requirements, provide alternative means of 
protection prior to removing or disabling any permanently installed safety 
devices or equipment and obtain approval from the Contracting Officer.

3.4.2   Administrative Field Offices

Provide and maintain administrative field office facilities within the 
construction area at the designated site.  Government office and warehouse 
facilities will not be available to the Contractor's personnel. Constractor 
is responsible for providing a conference room within the contractor's 
trailer and allowing access for government's use.

3.4.3   Storage Area

Construct a temporary 6 foot high chain link fence around trailers and 
materials.  Include plastic strip inserts, colored green, so that 
visibility through the fence is obstructed.  Fence posts may be driven, in 
lieu of concrete bases, where soil conditions permit.  Do not place or 
store Trailers, materials, or equipment outside the fenced area unless such 
trailers, materials, or equipment are assigned a separate and distinct 
storage area by the Contracting Officer away from the vicinity of the 
construction site but within the installation boundaries.  Trailers, 
equipment, or materials must not be open to public view with the exception 
of those items which are in support of ongoing work on any given day.  Do 
not stockpile materials outside the fence in preparation for the next day's 
work.  Park mobile equipment, such as tractors, wheeled lifting equipment, 
cranes, trucks, and like equipment within the fenced area at the end of 
each work day.

3.4.4   Supplemental Storage Area

Upon Contractor's request, the Contracting Officer will designate another 
or supplemental area for the Contractor's use and storage of trailers, 
equipment, and materials.  This area may not be in close proximity of the 
construction site but will be within the installation boundaries.  Fencing 
of materials or equipment will not be required at this site; however, the 
Contractor is responsible for cleanliness and orderliness of the area used 
and for the security of any material or equipment stored in this area.  
Utilities will not be provided to this area by the Government.
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3.4.5   Appearance of Trailers

a.  Trailers utilized by the Contractor for administrative or material 
storage purposes must present a clean and neat exterior appearance and 
be in a state of good repair.  Trailers which, in the opinion of the 
Contracting Officer, require exterior painting or maintenance will not 
be allowed on installation property.

3.4.6   Trailers or Storage Buildings

a.  Trailers or storage buildings will be permitted, where space is 
available, subject to the approval of the Contracting Officer.  The 
trailers or buildings shall be in good condition, free from visible 
damage rust and deterioration, and meet all applicable safety 
requirements.  Trailers shall be roadworthy and comply with all 
appropriate state and local vehicle requirements.  Failure to maintain 
storage trailers or buildings to these standards shall result in the 
removal of non-complying units at the Contractor's expense.  A sign not 
smaller than 24 by 24 inches shall be conspicuously placed on the 
trailer depicting the company name, business phone number, and 
emergency phone number.  Trailers shall be anchored to resist high 
winds and must meet applicable state of local standards for anchoring 
mobile trailers.

3.4.7   Maintenance of Storage Area

a.  Keep fencing in a state of good repair and proper alignment.  Grassed 
or unpaved areas, which are not established roadways, will be covered 
with a layer of gravel as necessary to prevent rutting and the tracking 
of mud onto paved or established roadways, should the Contractor elect 
to traverse them with construction equipment or other vehicles; gravel 
gradation will be at the Contractor's discretion.  Mow and maintain 
grass located within the boundaries of the construction site for the 
duration of the project.  Grass and vegetation along fences, buildings, 
under trailers, and in areas not accessible to mowers will be edged or 
trimmed neatly.

b.  Cut grass (or annual weeds) within the construction and storage sites 
to a maximum 4 inch height at least once a week during the growing 
season unless the grass area is not visible to the public.  Trim the 
grass around fences at time of grass cutting.  Maintain grass or weeds 
on stockpiled earth as descried above.

3.4.8   New Building

In the event a new building is constructed for the temporary project field 
office, it will be a minimum 12 feet in width, 16 feet in length and have a 
minimum of 7 feet headroom.  Equip the building with approved electrical 
wiring, at least one double convenience outlet and the required switches 
and fuses to provide 110-120 volt power.  Provide a work table with stool, 
desk with chair, two additional chairs, and one legal size file cabinet 
that can be locked.  The building must be waterproof, supplied with a 
heater, have a minimum of two doors, electric lights, a telephone, a 
battery operated smoke detector alarm, a sufficient number of adjustable 
windows for adequate light and ventilation, and a supply of approved 
drinking water.  Approved sanitary facilities must be furnished.  Screen 
the windows and doors and provide the doors with dead bolt type locking 
devices or a padlock and heavy duty hasp bolted to the door.  Door hinge 
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pins will be non-removable.  Arrange the windows to open and to be securely 
fastened from the inside.  Protect glass panels in windows by bars or heavy 
mesh screens to prevent easy access.  In warm weather, furnish air 
conditioning capable of maintaining the office at 50 percent relative 
humidity and a room temperature 20 degrees F below the outside temperature 
when the outside temperature is 95 degrees F.  Any new building erected for 
a temporary field office must be maintained by the Contractor during the 
life of the contract and upon completion and acceptance of the work become 
the property of the Contractor and removed from the site.  All charges for 
telephone service for the temporary field office will be borne by the 
Contractor, including long distance charges up to a maximum of $75.00 per 
month.

3.4.9   Security Provisions

Provide adequate outside security lighting at the Contractor's temporary 
facilities.  The Contractor will be responsible for the security of its own 
equipment; in addition, the Contractor  will notify the appropriate law 
enforcement agency requesting periodic security checks of the temporary 
project field office.

3.4.10   Weather Protection of Temporary Facilities and Stored Materials

Take necessary precautions to ensure that roof openings and other critical 
openings in the building are monitored carefully.  Take immediate actions 
required to seal off such openings when rain or other detrimental weather 
is imminent, and at the end of each workday.  Ensure that the openings are 
completely sealed off to protect materials and equipment in the building 
from damage.

3.4.10.1   Building and Site Storm Protection

When a warning of gale force winds is issued, take precautions to minimize 
danger to persons, and protect the work and nearby Government property.  
Precautions must include, but are not limited to, closing openings; 
removing loose materials, tools and equipment from exposed locations; and 
removing or securing scaffolding and other temporary work.  Close openings 
in the work when storms of lesser intensity pose a threat to the work or 
any nearby Government property.

3.4.10.2   Hurricane Condition of Readiness

Unless directed otherwise, comply with:

a.  Condition FOUR (Sustained winds of 50 knots or greater expected within 
72 hours):  Normal daily jobsite cleanup and good housekeeping 
practices.  Collect and store in piles or containers scrap lumber, 
waste material, and rubbish for removal and disposal at the close of 
each work day.  Maintain the construction site including storage areas, 
free of accumulation of debris.  Stack form lumber in neat piles less 
than 4 feet high.  Remove all debris, trash, or objects that could 
become missile hazards.  

b.  Condition THREE (Sustained winds of 50 knots or greater expected within 
48 hours):  Maintain "Condition FOUR" requirements and commence 
securing operations necessary for "Condition ONE" which cannot be 
completed within 18 hours.  Cease all routine activities which might 
interfere with securing operations.  Commence securing and stow all 
gear and portable equipment.  Make preparations for securing 
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buildings.  Review requirements pertaining to "Condition TWO" and 
continue action as necessary to attain "Condition THREE" readiness.  
Contact Contracting Officer for weather and COR updates and completion 
of required actions.

c.  Condition TWO (Sustained winds of 50 knots or greater expected within 
24 hours):  Curtail or cease routine activities until securing 
operation is complete.  Reinforce or remove form work and scaffolding.  
Secure machinery, tools, equipment, materials, or remove from the 
jobsite.  Expend every effort to clear all missile hazards and loose 
equipment from general base areas.  Contact Contracting Officer for 
weather and Condition of Readiness (COR) updates and completion of 
required actions.

d.  Condition ONE.  (Sustained winds of 50 knots or greater expected within 
12 hours):  Secure the jobsite, and leave Government premises.

3.5   GOVERNMENT FIELD OFFICE

3.5.1   Resident Engineer's Office and Government Trailer

Provide on the jobsite an office with approximately 1200 total square feet 
of useful floor area for the exclusive use of the Governement Resident 
Engineer and the QC Manager and 3 QA personnel.  Provide the Government 
Resident Engineer with an office, approximately 200 square feet in floor 
area, located where directed and providing space heat, electric light and 
power, and toilet facilities consisting of one lavatory and one water 
closet complete with connections to water and sewer mains. Provide a mail 
slot in the door or a lockable mail box mounted on the surface of the door. 
Include a 4 by 8 foot plan table, computer work space a standard size 
office desk and chair, and telephone. At completion of the project, the 
office will remain the property of the Contractor and be removed from the 
site. Utilities will be connected and disconnected in accordance with local 
codes and to the satisfaction of the Contracting Officer. Provide a 
weathertight structure with adequate heating and cooling, toilet 
facilities, lighting, ventilation, a 4 by 8 foot plan table, six  standard 
size office desk and chair (desks for Contracting Officer, COTR, and four 
QA personnel total), computer station, and working communications facilities
 and six file cabinets.   Provide a door with a cylinder lock and windows 
with locking hardware.  Provide two lockable offices, one for the CO and 
one for the COTR. Make utility connections.  Locate as directed.  File 
quality control records in the office and make available at all times to 
the Government.  After completion of the work, remove the entire structure 
from the site.

3.5.2   Trailer-Type Mobile Office

The Contractor may,  furnish and maintain a trailer-type mobile office 
acceptable to the Contracting Officer and providing at a minimum the 
facilities specified above.  Once a week, custodial maintenance including 
but not limited to, cleaning, dusting, trash removal restroom and workspace 
maintenance. Securely anchor the trailer to the ground at all four corners 
to guard against movement during high winds.

3.6   PLANT COMMUNICATION

Whenever the Contractor has the individual elements of its plant so located 
that operation by normal voice between these elements is not satisfactory, 
the Contractor must install a satisfactory means of communication, such as 
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telephone or other suitable devices and made available for use by 
Government personnel.

3.7   TEMPORARY PROJECT SAFETY FENCING

As soon as practicable, but not later than 15 days after the date 
established for commencement of work, furnish and erect temporary project 
safety fencing at the work site.  The safety fencing must be a high 
visibility orange colored, high density polyethylene grid or approved 
equal, a minimum of 42 inches high, supported and tightly secured to steel 
posts located on maximum 10 foot centers, constructed at the approved 
location.  Maintain the safety fencing during the life of the contract and, 
upon completion and acceptance of the work, will become the property of the 
Contractor and be removed from the work site.

3.8   CLEANUP

Remove construction debris, waste materials, packaging material and the 
like from the work site daily.  Any dirt or mud which is tracked onto paved 
or surfaced roadways must be cleaned away.  Store within the fenced area 
described above or at the supplemental storage area any materials resulting 
from demolition activities which are salvageable.  Neatly stacked stored 
materials not in trailers, whether new or salvaged.

3.9   RESTORATION OF STORAGE AREA

Upon completion of the project remove the bulletinboard, signs, barricades, 
haulroads, and any other temporary products from the site.  After removal 
of trailers, materials, and equipment from within the fenced area, remove 
the fence that will become the property of the Contractor.  Restore to the 
original or better condition, areas used by the Contractor for the storage 
of equipment or material, or other use.  Gravel used to traverse grassed 
areas must be removed and the area restored to its original condition, 
including top soil and seeding as necessary.

        -- End of Section --

SECTION 01 50 00  Page 12



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

SECTION TABLE OF CONTENTS

DIVISION 01 - GENERAL REQUIREMENTS

SECTION 01 62 35

RECYCLED / RECOVERED MATERIALS

07/06

PART 1   GENERAL

  1.1   OBJECTIVES
  1.2   EPA DESIGNATED ITEMS INCORPORATED IN THE WORK
  1.3   EPA PROPOSED ITEMS INCORPORATED IN THE WORK

PART 2   PRODUCTS

  2.1   AFFIRMATIVE PROCUREMENT OF BIOBASED PRODUCTS UNDER SERVICE AND 
CONSTRUCTION CONTRACTS

PART 3   TITLE

-- End of Section Table of Contents --

SECTION 01 62 35  Page 1



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

SECTION 01 62 35

RECYCLED / RECOVERED MATERIALS

07/06

PART 1   GENERAL

1.1   OBJECTIVES

Government procurement policy is to acquire, in a cost effective manner, 
items containing the highest percentage of recycled and recovered materials 
practicable consistent with maintaining a satisfactory level of competition 
without adversely affecting performance requirements or exposing suppliers' 
employees to undue hazards from the recovered materials.  The Environmental 
Protection Agency (EPA) has designated certain items which must contain a 
specified percent range of recovered or recycled materials.  EPA designated 
products specified in this contract comply with the stated policy and with 
the EPA guidelines.  Make all reasonable efforts to use recycled and 
recovered materials in providing the EPA designated products and in 
otherwise utilizing recycled and recovered materials in the execution of 
the work.

1.2   EPA DESIGNATED ITEMS INCORPORATED IN THE WORK

Various sections of the specifications contain requirements for materials 
that have been designated by EPA as being products which are or can be made 
with recovered or recycled materials.  These items, when incorporated into 
the work under this contract, shall contain at least the specified 
percentage of recycled or recovered materials unless adequate 
justification  (non-availability) for non-use is provided.  When a 
designated item is specified as an option to a non-designated item, the 
designated item requirements apply only if the designated item is used in 
the work.

1.3   EPA PROPOSED ITEMS INCORPORATED IN THE WORK

Products other than those designated by EPA are still being researched and 
are being considered for future Comprehensive Procurement Guideline (CPG) 
designation.  It is recommended that these items, when incorporated in the 
work under this contract, contain the highest practicable percentage of 
recycled or recovered materials, provided specified requirements are also 
met.

PART 2   PRODUCTS

2.1   AFFIRMATIVE PROCUREMENT OF BIOBASED PRODUCTS UNDER SERVICE AND 
CONSTRUCTION CONTRACTS

Pursuant to Federal Acquisition Regulations (FAR) 52.223-2, as required by 
FAR 23.406 (b), the following shall apply:

In the performance of this contract, the contractor shall make maximum 
use of biobased products that are United States Department of 
Agriculature (USDA)-designated items unless any of the following apply:
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(1) The product cannot be acquired competitively within a time 
frame providing for compliance with the contract performance 
schedule.
(2) The product cannot be acquired meeting contract performance 
requirements.
(3) The product cannot be acquired at a reasonable price.

The product is to be used in an application covered by a USDA 
categorical exemption (see 7 CFR 2902 et seq.). For example, some 
USDA-designated items such as mobile equipment hydraulic fluids, diesel 
fuel additives, and penetrating lubricants are excluded from the 
preferred procurement requirement of the application of the 
USDA-designated item to one or both of the following:

Spacecraft system and launch support equipment
Military equipment, i.e. product or system designed or procured 
for combat or combat-related missions.

Information about this requirement and these products is available at 
http://www.usda.gov/bioprefered

Not Used

PART 3   TITLE

Not Used

        -- End of Section --
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SECTION 01 74 19

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
01/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E 1609 (2001) Development and Implementation of a 
Pollution Prevention Program

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2009) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

1.2   GOVERNMENT POLICY

Government policy is to apply sound environmental principles in the design, 
construction and use of facilities.  As part of the implementation of that 
policy: (1) practice efficient waste management when sizing, cutting, and 
installing products and materials and (2) use all reasonable means to 
divert construction and demolition waste from landfills and incinerators 
and to facilitate their recycling or reuse.  A minimum of 75 percent by 
weight of total project solid waste shall be diverted from the landfill.

1.3   MANAGEMENT

Develop and implement a waste management plan in accordance with ASTM E 1609
 and as specified.  Take a pro-active, responsible role in the management 
of construction and demolition waste and require all subcontractors, 
vendors, and suppliers to participate in the effort.  The Environmental 
Manager, as specified in Section 01 35 40.00 20 Environmental Management, 
shall be responsible for instructing workers and overseeing and documenting 
results of the Waste Management Plan for the project.  Construction and 
demolition waste includes products of demolition or removal, excess or 
unusable construction materials, packaging materials for construction 
products, and other materials generated during the construction process but 
not incorporated into the work.  In the management of waste consideration 
shall be given to the availability of viable markets, the condition of the 
material, the ability to provide the material in suitable condition and in 
a  quantity acceptable to available markets, and time constraints imposed 
by internal project completion mandates.  The Contractor is responsible for 
implementation of any special programs involving rebates or similar 
incentives related to recycling of waste.  Revenues or other savings 
obtained for salvage, or recycling accrue to the Contractor.  Appropriately 
permit firms and facilities used for recycling, reuse, and disposal for the 
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intended use to the extent required by federal, state, and local 
regulations.  Also, provide on-site instruction of appropriate separation, 
handling, recycling, salvage, reuse, and return methods to be used by all 
parties at the appropriate stages of the project.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Waste Management Plan; G; (LEED)

SD-11 Closeout Submittals

Records; (LEED); G

1.5   MEETINGS

Conduct Construction Waste Management meetings.  After award of the 
Contract and prior to commencement of work, schedule and conduct a meeting 
with the Contracting Officer to discuss the proposed Waste Management Plan 
and to develop a mutual understanding relative to the details of waste 
management.  The requirements for this meeting may be fulfilled during the 
coordination and mutual understanding meeting outlined in Section
01 45 00.00 10 QUALITY CONTROL.  At a minimum, environmental and waste 
management goals and issues shall be discussed at the following additional 
meetings:

a.  Pre-bid meeting.

b.  Preconstruction meeting.

c.  Regular site, QC meetings.

d.  Work safety meetings.

1.6   WASTE MANAGEMENT PLAN

A waste management plan shall be submitted within 30 days after notice to 
proceed and not less than 10 days before the preconstruction meeting.  The 
plan shall demonstrate how the project waste diversion goal shall be met 
and shall include the following:

a.  Name of individuals on the Contractor's staff responsible for waste 
prevention and management.

b.  Actions that will be taken to reduce solid waste generation, 
including coordination with subcontractors to ensure awareness and 
participation.

c.  Description of the regular meetings to be held to address waste 
management.

d.  Description of the specific approaches to be used in 
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recycling/reuse of the various materials generated, including the areas 
on site and equipment to be used for processing, sorting, and temporary 
storage of wastes.

e.  Characterization, including estimated types and quantities, of the 
waste to be generated.

f.  Name of landfill and/or incinerator to be used and the estimated 
costs for use, assuming that there would be no salvage or recycling on 
the project.

g.  Identification of local and regional reuse programs, including 
non-profit organizations such as schools, local housing agencies, and 
organizations that accept used materials such as materials exchange 
networks and Habitat for Humanity.  Include the name, location, and 
phone number for each reuse facility to be used, and provide a copy of 
the permit or license for each facility.

h.  List of specific waste materials that will be salvaged for resale, 
salvaged and reused on the current project, salvaged and stored for 
reuse on a future project, or recycled.  Recycling facilities that will 
be used shall be identified by name, location, and phone number, 
including a copy of the permit or license for each facility.

i.  Identification of materials that cannot be recycled/reused with an 
explanation or justification, to be approved by the Contracting Officer.

j.  Description of the means by which any waste materials identified in 
item (h) above will be protected from contamination.

k.  Description of the means of transportation of the recyclable 
materials (whether materials will be site-separated and self-hauled to 
designated centers, or whether mixed materials will be collected by a 
waste hauler and removed from the site).

l.  Anticipated net cost savings determined by subtracting Contractor 
program management costs and the cost of disposal from the revenue 
generated by sale of the materials and the incineration and/or landfill 
cost avoidance.

Revise and resubmit Plan as required by the Contracting Officer. Approval 
of Contractor's Plan will not relieve the Contractor of responsibility for 
compliance with applicable environmental regulations or meeting project 
cumulative waste diversion requirement. Distribute copies of the Waste 
Management Plan to each subcontractor, the Quality Control Manager, and the 
Contracting Officer.

1.7   RECORDS

Records shall be maintained to document the quantity of waste generated; 
the quantity of waste diverted through sale, reuse, or recycling; and the 
quantity of waste disposed by landfill or incineration.  Records shall be 
kept in accordance with the LEED Reference Guide and using the LEED Letter 
Template. The records shall be made available to the Contracting Officer 
during construction, and a copy of the records shall be delivered to the 
Contracting Officer upon completion of the construction]included in the 
LEED Documentation Notebook.
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1.8   REPORTS

Provide quarterly reports and a final report. Quarterly and final reports 
shall include project name, information for waste generated this quarter, 
and cumulative totals for the project. Each report shall include supporting 
documentation to include manifests, weight tickets, receipts, and invoices 
specifically identifying the project and waste material.                   

1.9   COLLECTION

Separate, store, protect, and handle at the site identified recyclable and 
salvageable waste products in a manner that maximizes recyclability and 
salvagability of identified materials. Provide the necessary containers, 
bins and storage areas to facilitate effective waste management and clearly 
and appropriately identify them. Provide materials for barriers and 
enclosures around recyclable material storage areas which are nonhazardous 
and recyclable or reusable. Locate out of the way of construction traffic. 
Provide adequate space for pick-up and delivery and convenience to 
subcontractors. Recycling and waste bin areas are to be kept neat and 
clean, and recyclable materials shall be handled to prevent contamination 
of materials from incompatible products and materials. Clean contaminated 
materials prior to placing in collection containers. Use cleaning materials 
that are nonhazardous and biodegradable. Handle hazardous waste and 
hazardous materials in accordance with applicable regulations and 
coordinate with Section 01 35 40.00 20 ENVIRONMENTAL MANAGEMENT. Separate 
materials by one of the following methods:

1.9.1   Source Separated Method.

Waste products and materials that are recyclable shall be separated from 
trash and sorted as described below into appropriately marked separate 
containers and then transported to the respective recycling facility for 
further processing.  Deliver materials in accordance with recycling or 
reuse facility requirements (e.g., free of dirt, adhesives, solvents, 
petroleum contamination, and other substances deleterious to the recycling 
process).  Separate materials into the following category types as 
appropriate to the project waste and to the available recycling and reuse 
programs in the project area:

a.  Land clearing debris.

b.  Asphalt.

c.  Concrete and masonry.

d.  Metal (e.g. banding, stud trim, ductwork, piping, rebar, roofing, other 
trim, steel, iron, galvanized, stainless steel, aluminum, copper, zinc, 
lead brass, bronze).

(1)  Ferrous.

(2)  Non-ferrous.

e.  Wood (nails and staples allowed).

f.  Debris.

g.  Glass (colored glass allowed).
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h.  Paper.

(1)  Bond.

(2)  Newsprint.

(3)  Cardboard and paper packaging materials.

i.  Plastic.

(1)  Type 1:  Polyethylene Terephthalate (PET, PETE).

(2)  Type 2:  High Density Polyethylene (HDPE). 

(3)  Type 3:  Vinyl (Polyvinyl Chloride or PVC).

(4)  Type 4:  Low Density Polyethylene (LDPE).

(5)  Type 5:  Polypropylene (PP). 

(6)  Type 6:  Polystyrene (PS). 

(7)  Type 7:  Other. Use of this code indicates that the package in 
question is made with a resin other than the six listed above, or 
is made of more than one resin listed above, and used in a 
multi-layer combination.

j.  Gypsum.

k.  Non-hazardous paint and paint cans.

l.  Carpet.

m.  Ceiling tiles.

n.  Insulation.

o.  Beverage containers.

1.9.2   Co-Mingled Method.

Waste products and recyclable materials shall be placed into a single 
container and then transported to a recycling facility where the recyclable 
materials are sorted and processed.

1.9.3   Other Methods.

Other methods proposed by the Contractor may be used when approved by the 
Contracting Officer.

1.10   DISPOSAL

Control accumulation of waste materials and trash. Recycle or dispose of 
collected materials off-site at intervals approved by the Contracting 
Officer and in compliance with waste management procedures.  Except as 
otherwise specified in other sections of the specifications, disposal shall 
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be in accordance with the following:

1.10.1   Reuse.

First consideration shall be given to salvage for reuse since little or no 
re-processing is necessary for this method, and less pollution is created 
when items are reused in their original form.  Coordinate reuse with the 
Contracting Officer.  Sale or donation of waste suitable for reuse shall be 
considered.

1.10.2   Recycle.

Waste materials not suitable for reuse, but having value as being 
recyclable, shall be made available for recycling.  All fluorescent lamps, 
HID lamps, and mercury-containing thermostats removed from the site shall 
be recycled.  Arrange for timely pickups from the site or deliveries to 
recycling facilities in order to prevent contamination of recyclable 
materials.

1.10.3   Compost

Consider composting on site if a reasonable amount of compostable material 
will be available.  Compostable materials include plant material, sawdust, 
and certain food scraps.

1.10.4   Waste.

Materials with no practical use or economic benefit shall be disposed at a 
landfill or incinerator.

1.10.5   Return

Set aside and protect misdelivered and substandard products and materials 
and return to supplier for credit.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.       -- End of Section --
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SECTION 01 75 00

STARTING AND ADJUSTING
10/06

PART 1   GENERAL

1.1   SUMMARY

Requirements of this Section apply to, and are a component part of, each 
section of the specifications.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Submit Verification of Prior Experience; G and expertise with 
similar project scope

Submit Documentation of Manufacturer's Prior Experience; G and 
expertise with similar project materials and systems

Quality Control Plan; G
including testing and start-up schedule

Manufacturer's Sample Warranty and Operation and Maintenance Data; 
G

Provide Evidence that products used within this specification are 
manufactured in the United States.

SD-02 Shop Drawings

Diagrams and Instructions; G from a manufacturer or fabricator for 
use in producing the product and as aids to the Contractor for 
integrating the product or system into the project

Drawings; G prepared by or for the Contractor to show how multiple 
systems and interdisciplinary work will be coordinated

SD-03 Product Data

Catalog cuts; G, illustrations, schedules, diagrams, performance 
charts, instructions and brochures illustrating size, physical 
appearance and other characteristics of materials, systems or 
equipment for some portion of the work

Samples of warranty language; G when the contract requires extended
 product warranties

SD-05 Design Data
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Design Calculations; G, mix designs, analyses or other data 
pertaining to a part of work

SD-06 Test Reports

Submit test reports in accordance with the paragraphs entitled, "
Factory Tests; G", "Functional Field Test; G" and "Final 
Acceptance Test,; G" of this section.

Submit test procedures and the recording forms according to 
paragraph entitled, "Test Procedures; G."

SD-07 Certificates

Qualification of Installer; G

Certify that the installer meets requirements specified under 
paragraph entitled "Qualification of Installer."

SD-08 Manufacturer's Instructions

Demonstration and Training Information; G

Submit Manufacturer's Procedural Requirements; G for initial 
checkout, startup, and adjusting to ensure safe operation during 
acceptance testing and commissioning.

SD-09 Manufacturer's Field Reports

Documentation of the Testing and Verification Actions; G taken by 
manufacturer's representative at the job site, on a portion of the 
work, during or after installation, to confirm compliance with 
manufacturer's standards or instructions

SD-10 Operation and Maintenance Data

Refer to Section 01 78 23 OPERATION AND MAINTENANCE DATA for detailed 
requirements and procedures.

Operation and Maintenance Data provided by the manufacturer to 
ensure the safe and efficient operation, maintenance and repair of 
the system or equipment provided.

1.2.1   Preconstruction and Pre-Testing Requirements

The Contractor is responsible to deliver equipment and services to meet the 
requirements and specifications of their respective contract.  All 
equipment must be free of latent manufacturing and installation defects.  
Acceptance criteria must be clearly defined to establish required baselines 
for future maintenance and life-cycle evaluations.  The Government reserves 
the option to elect performance of acceptance testing by internal 
personnel, or a designated third party.  Regardless of who performs the 
acceptance testing, the requirements of acceptance must be met by the 
Contractor.

Submit the following for review and approval prior to the commencement of 
work and any testing, whether such testing is on site or elsewhere:
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a.  Verification of prior experience and expertise with similar project 
scope

b.  Documentation of manufacturer's prior experience and expertise with 
similar project materials and systems

c.  Quality control plan

d.  Manufacturer's Sample Warranty and Operation and Maintenance Data, with 
details regarding start-up procedures

e.  Manufacturer's administrative requirements

f.  Manufacturer's procedural requirements

g.  Demonstration and Training Information

Contractor must submit the following certifications:

a.  Provide evidence that products used within this specification are 
manufactured in the United States.

b.  Qualification of Manufacturer, including current licenses and insurance.

c.  Qualification of Installer, including licenses and insurance.

1.2.2   Shop Drawings and Diagrams

Submit the following shop drawings, record drawings, and diagrams as 
required to correctly execute the installation of the work:

a.  Diagrams and instructions from a manufacturer or fabricator for use in 
producing the product and as aids to the Contractor for integrating the 
product or system into the project

b.  Drawings prepared by or for the Contractor to show how multiple systems 
and interdisciplinary work will be coordinated

1.2.3   Product and Design Data

Contractor must submit all product data and any design calculations, mix 
designs, analyses or other data pertaining to a part of work to ensure a 
complete functional installation; including, but not limited to:

a.  Catalog cuts, illustrations, schedules, diagrams, performance charts, 
instructions and brochures illustrating size, physical appearance and 
other characteristics of materials, systems or equipment for some 
portion of the work

b.  Samples of warranty language when the contract requires product 
warranties

c.  Operation and Maintenance Data provided by the manufacturer to ensure 
the safe and efficient operation, maintenance and repair of the system 
or equipment provided.

d.  Safety and Security Data or posters provided by the manufacturer to be 
posted in a conspicuous visible location for operational and 
maintenance personnel.
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1.2.4   Tests Required

Perform tests to verify proper functioning of fire protection, fire 
suppression, HVAC, compressed air, electrical switchgear, protective 
relaying, fluid and gas systems, pump/motor combinations, boiler systems, 
hydraulic and pneumatic control, condition/performance monitoring systems, 
energy control and monitoring systems, and other assemblies and components 
that need to be tested as an interrelated whole.

1.2.4.1   Factory Tests

Submit certified copies of required tests performed at the factory to 
verify proper build.  These test results will be used in the "Final 
Acceptance Test" section to verify no shipping damage and proper 
installation.

1.2.4.2   Functional Field Test

Contractor must perform functional field tests test to verify that the 
system and components have been properly installed and are functioning 
properly.  Perform test(s) in the presence of the Contracting Officer.  
Acceptance will be issued when system has performed per other sections and 
referenced industry standards.

Coordinate and submit documentation of the testing and verification actions 
taken by manufacturer's representative at the job site, on a portion of the 
work, after installation, to confirm compliance with manufacturer's 
standards or instructions.

1.2.4.3   Final Acceptance Test

Perform a formal test with full documentation using the approved recording 
form.  Contracting Officer will witness this test and issue a written final 
acceptance.  Provide final test data to the Contracting Officer with a 
cover letter clearly marked with the system name, date, and the words " 
Final Test Data - Forward to the Systems Engineer/Condition Monitoring 
Office/Predictive Testing Group for inclusion in the Maintenance Database."

1.2.4.4   Test Procedures

Submit test procedure and recording forms that document the test steps for 
approval to the Contracting Officer 21 calendar days prior to the proposed 
test date.  Procedure must clearly state step by step instruction to verify 
system parameters, components, and functions.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 78 00

CLOSEOUT SUBMITTALS
05/10

PART 1   GENERAL
1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E 1971 (2005) Stewardship for the Cleaning of 
Commercial and Institutional Buildings

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

As-Built Record of Equipment and Materials; G
Warranty Management Plan; G
Warranty Tags; G
Final Cleaning; G
Spare Parts Data; G

SD-08 Manufacturer's Instructions

Preventative Maintenance; G
Condition Monitoring (Predictive Testing); G
Inspection; G
Posted Instructions; G

SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals; G

SD-11 Closeout Submittals

Record Drawings; G

Interim Form DD1354; G
Checklist for Form DD1354; G

1.3   PROJECT RECORD DOCUMENTS

1.3.1   Record Drawings

Drawings showing final as-built conditions of the project.  This paragraph 
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covers record drawings complete, as a requirement of the contract.  The 
terms "drawings," "contract drawings," "drawing files," "working record 
drawings" and "final record drawings" refer to contract drawings which are 
revised to be used for final record drawings showing as-built conditions.  
The final CAD record drawings must consist of one set of electronic CAD 
drawing files in the specified format,  2 sets of prints, and one set of 
the approved working Record drawings. 

1.3.1.1   Government Furnished Materials

One set of electronic CADD files in the specified software and format 
revised to reflect all bid amendments will be provided by the Government at 
the preconstruction conference for projects requiring CADD file record 
drawings.

1.3.1.2   Working Record and Final Record Drawings

Revise 2 sets of paper drawings by red-line process to show the as-built 
conditions during the prosecution of the project.  Keep these working 
as-built marked drawings current on a weekly basis and at least one set 
available on the jobsite at all times.  Changes from the contract plans 
which are made in the work or additional information which might be 
uncovered in the course of construction must be accurately and neatly 
recorded as they occur by means of details and notes.  Prepare final record 
(as-built) drawings after the completion of each definable feature of work 
as listed in the Contractor Quality Control Plan (Foundations, Utilities, 
Structural Steel, etc., as appropriate for the project).  The working 
as-built marked prints and final record (as-built) drawings will be jointly 
reviewed for accuracy and completeness by the Contracting Officer and the 
Contractor prior to submission of each monthly pay estimate.  If the 
Contractor fails to maintain the working and final record drawings as 
specified herein, the Contracting Officer will deduct from the monthly 
progress payment an amount representing the estimated cost of maintaining 
the record drawings.  This monthly deduction will continue until an 
agreement can be reached between the Contracting Officer and the Contractor 
regarding the accuracy and completeness of updated drawings.  Show on the 
working and final record drawings, but not limited to, the following 
information:

     a.  The actual location, kinds and sizes of all sub-surface utility lines.  
In order that the location of these lines and appurtenances may be 
determined in the event the surface openings or indicators become 
covered over or obscured, show by offset dimensions to two permanently 
fixed surface features the end of each run including each change in 
direction on the record drawings.  Locate valves, splice boxes and 
similar appurtenances by dimensioning along the utility run from a 
reference point.  Also record the average depth below the surface of 
each run.

     b.  The location and dimensions of any changes within the building 
structure.

     c.  Correct grade, elevations, cross section, or alignment of roads, 
earthwork, structures or utilities if any changes were made from 
contract plans.

     d.  Changes in details of design or additional information obtained from 
working drawings specified to be prepared and/or furnished by the 
Contractor; including but not limited to fabrication, erection, 
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installation plans and placing details, pipe sizes, insulation 
material, dimensions of equipment foundations, etc.

     e.  The topography, invert elevations and grades of drainage installed or 
affected as part of the project construction.

     f.  Changes or modifications which result from the final inspection.

     g.  Where contract drawings or specifications present options, show only 
the option selected for construction on the final as-built prints.

     h.  If borrow material for this project is from sources on Government 
property, or if Government property is used as a spoil area, furnish a 
contour map of the final borrow pit/spoil area elevations.

     i.  Systems designed or enhanced by the Contractor, such as HVAC controls, 
fire alarm, fire sprinkler, and irrigation systems.

     j.  Modifications (include within change order price the cost to change 
working and final record drawings to reflect modifications) and 
compliance with the following procedures.

(1)  Follow directions in the modification for posting descriptive 
changes.

(2)  Place a Modification Delta at the location of each deletion.

(3)  For new details or sections which are added to a drawing, place a 
Modification Delta by the detail or section title.

(4)  For minor changes, place a Modification Delta by the area changed 
on the drawing (each location).

(5)  For major changes to a drawing, place a Modification Delta by the 
title of the affected plan, section, or detail at each location.

(6)  For changes to schedules or drawings, place a Modification Delta 
either by the schedule heading or by the change in the schedule.

(7)  The Modification Delta size shall be 1/2 inch diameter unless the 
area where the circle is to be placed is crowded.  Smaller size 
circle shall be used for crowded areas.

1.3.1.3   Drawing Preparation

Modify the record drawings as may be necessary to correctly show the 
features of the project as it has been constructed by bringing the contract 
set into agreement with approved working as-built prints, and adding such 
additional drawings as may be necessary.  These working as-built marked 
prints must be neat, legible and accurate.  These drawings are part of the 
permanent records of this project and must be returned to the Contracting 
Officer after approval by the Government.  Any drawings damaged or lost by 
the Contractor must be satisfactorily replaced by the Contractor at no 
expense to the Government.

1.3.1.4   Computer Aided Design and Drafting (CADD) Drawings

Only employ personnel proficient in the preparation of CADD drawings to 
modify the contract drawings or prepare additional new drawings.  Additions 
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and corrections to the contract drawings must be equal in quality and 
detail to that of the originals.  Line colors, line weights, lettering, 
layering conventions, and symbols must be the same as the original line 
colors, line weights, lettering, layering conventions, and symbols.  If 
additional drawings are required, prepare them using the specified 
electronic file format applying the same graphic standards specified for 
original drawings.  The title block and drawing border to be used for any 
new final record drawings must be identical to that used on the contract 
drawings.  Accomplish additions and corrections to the contract drawings 
using CADD files.  The Contractor will be furnished "as-designed" drawings 
in AutoCAD DWG format compatible with the most recent   Windows operating 
system.  The electronic files will be supplied on compact disc, read-only 
memory (CD-ROM).  Provide all program files and hardware necessary to 
prepare final record drawings.  The Contracting Officer will review final 
record drawings for accuracy and return them to the Contractor for required 
corrections, changes, additions, and deletions.

     a.  Provide CADD "base" colors of red, green, and blue.  Color code for 
changes as follows:

(1)  Deletions (Red) - Over-strike deleted graphic items (lines), 
lettering in notes and leaders.

(2)  Additions (Green) - Added items, lettering in notes and leaders.

(3)  Special (Blue) - Items requiring special information, 
coordination, or special detailing or detailing notes.

     b.  Rename the Contract Drawing files in a manner related to the contract 
number (i.e., 98-C-10.DGN) as instructed in the Pre-Construction 
conference.  Use only those renamed files for the Marked-up changes.  
All changes shall be made on the layer/level as the original item.

     c.  When final revisions have been completed, show the wording "RECORD 
DRAWINGS / AS-BUILT CONDITIONS" followed by the name of the Contractor 
in letters at least 3/16 inch high on the cover sheet drawing.  Mark 
all other contract drawings either "Record" drawing denoting no 
revisions on the sheet or "Revised Record" denoting one or more 
revisions.  Date original contract drawings in the revision block.

     d.  Within 20 days  after Government approval of all of the working record 
drawings for a phase of work, prepare the final CADD record drawings 
for that phase of work and submit two sets of blue-lined prints of 
these drawings for Government review and approval.  The Government will 
promptly return one set of prints annotated with any necessary 
corrections.  Within 10 days  revise the CADD files accordingly at no 
additional cost and submit one set of final prints for the completed 
phase of work to the Government.  Within 20 days  of substantial 
completion of all phases of work, submit the final record drawing 
package for the entire project.  Submit one set of electronic files on 
compact disc, read-only memory (CD-ROM), one set of mylars, two sets of 
blue-line prints and one set of the approved working record drawings.  
They must be complete in all details and identical in form and function 
to the contract drawing files supplied by the Government.  Any 
transactions or adjustments necessary to accomplish this is the 
responsibility of the Contractor.  The Government reserves the right to 
reject any drawing files it deems incompatible with the customer's CADD 
system.  Paper prints, drawing files and storage media submitted will 
become the property of the Government upon final approval.  Failure to 
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submit final record drawing files and marked prints as specified will 
be cause for withholding any payment due the Contractor under this 
contract.  Approval and acceptance of final record drawings must be 
accomplished before final payment is made to the Contractor.

1.3.1.5   Payment

No separate payment will be made for record drawings required under this 
contract, and all costs accrued in connection with such drawings are 
considered a subsidiary obligation of the Contractor.

1.3.2   As-Built Record of Equipment and Materials

Furnish one copy of preliminary record of equipment and materials used on 
the project 15 days prior to final inspection.  This preliminary submittal 
will be reviewed and returned 2 days after final inspection with Government 
comments.  Submit Two sets of final record of equipment and materials 10 
days after final inspection.  Key the designations to the related area 
depicted on the contract drawings.  List the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

  Description      Specification     Manufacturer      Composition     Where
                   Section           and Catalog,      and Size        Used
                                     Model, and
                                     Serial Number 

1.3.3   Final Approved Shop Drawings

Furnish final approved project shop drawings 30 days after transfer of the 
completed facility.

1.3.4   Construction Contract Specifications

Furnish final record (as-built) construction contract specifications, 
including modifications thereto, 30 days after transfer of the completed 
facility.

1.3.5   Real Property Equipment

Furnish a list of installed equipment furnished under this contract.  
Include all information usually listed on manufacturer's name plate.  In 
the "EQUIPMENT-IN-PLACE LIST" include, as applicable, the following for 
each piece of equipment installed:  description of item, location (by room 
number), model number, serial number, capacity, name and address of 
manufacturer, name and address of equipment supplier, condition, spare 
parts list, manufacturer's catalog, and warranty.  Furnish a draft list at 
time of transfer.  Furnish the final list 30 days after transfer of the 
completed facility.

1.4   SPARE PARTS DATA

  Submit two copies of the Spare Parts Data list.

a.  Indicate manufacturer's name, part number, nomenclature, and stock 
level required for maintenance and repair. List those items that may be 
standard to the normal maintenance of the system.

b.  Supply numbers of items specified for each part for spare parts 
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inventory.  Provision of spare parts does not relieve the Contractor of 
responsibilities listed under the contract guarantee provisions.

1.5   PREVENTATIVE MAINTENANCE

Submit Preventative Maintenance,  Condition Monitoring (Predictive Testing) 
and Inspection schedules with instructions that state when systems should 
be retested.

a.  Define the anticipated length of each test, test apparatus, number of 
personnel identified by responsibility, and a testing validation 
procedure permitting the record operation capability requirements 
within the schedule.  Provide a signoff blank for the Contractor and 
Contracting Officer for each test feature; e.g., gpm, rpm, psi.  
Include a remarks column for the testing validation procedure 
referencing operating limits of time, pressure, temperature, volume, 
voltage, current, acceleration, velocity, alignment, calibration, 
adjustments, cleaning, or special system notes.  Delineate procedures 
for preventative maintenance, inspection, adjustment, lubrication and 
cleaning necessary to minimize corrective maintenance and repair.

b.  Repair requirements must inform operators how to check out, 
troubleshoot, repair, and replace components of the system.  Include 
electrical and mechanical schematics and diagrams and diagnostic 
techniques necessary to enable operation and troubleshooting of the 
system after acceptance.

1.6   CERTIFICATION OF EPA DESIGNATED ITEMS

Submit the Certification of EPA Designated Items as required by FAR 
52.223-9, "Certification and Estimate of Percentage of Recovered Material 
Content for EPA Designated Items".  Include on the certification form the 
following information: project name, project number, Contractor name, 
license number, Contractor address, and certification.  The certification 
will read as follows and be signed and dated by the Contractor.  "I hereby 
certify the information provided herein is accurate and that the 
requisition/procurement of all materials listed on this form comply with 
current EPA standards for recycled/recovered materials content.  The 
following exemptions may apply to the non-procurement of recycled/recovered 
content materials: 1) The product does not meet appropriate performance 
standards; 2) The product is not available within a reasonable time frame; 
3) The product is not available competitively (from two or more sources); 
4) The product is only available at an unreasonable price (compared with a 
comparable non-recycled content product)."  Record each product used in the 
project that has a requirement or option of containing recycled or biobased 
content in accordance with Section 01 62 35 RECYCLED/RECOVERED MATERIALS, 
noting total price, total value of post-industrial recycled content, total 
value of post-consumer recycled content, total value of biobased content, 
exemptions (1, 2, 3, or 4, as indicated), and comments.  Recycled and 
biobased content values may be determined by weight or volume percent, but 
must be consistent throughout.

1.7   WARRANTY MANAGEMENT

1.7.1   Warranty Management Plan

Develop a warranty management plan which contains information relevant to 
the warranty clauses in other sections.  At least 30 days before the 
planned pre-warranty conference, submit one set of the warranty management 
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plan.  Include within the warranty management plan all required actions and 
documents to assure that the Government receives all warranties to which it 
is entitled.  The plan must be in narrative form and contain sufficient 
detail to render it suitable for use by future maintenance and repair 
personnel, whether tradesmen, or of engineering background, not necessarily 
familiar with this contract.  The term "status" as indicated below must 
include due date and whether item has been submitted or was accomplished.  
Warranty information made available during the construction phase must be 
submitted to the Contracting Officer for approval prior to each monthly pay 
estimate.  Assemble approved information in a binder and turn over to the 
Government upon acceptance of the work.  The construction warranty period 
will begin on the date of project acceptance and continue for the full 
product warranty period.  A joint 4 month and 9 month warranty inspection 
will be conducted, measured from time of acceptance, by the Contractor, 
Contracting Officer and the Customer Representative.  Include within the 
warranty management plan , but not limited to, the following:

     a.  Roles and responsibilities of all personnel associated with the 
warranty process, including points of contact and telephone numbers 
within the organizations of the Contractors, subContractors, 
manufacturers or suppliers involved.

b.  Furnish with each warranty the name, address, and telephone number of 
each of the guarantor's representatives nearest to the project location.

     c.  Listing and status of delivery of all Certificates of Warranty for 
extended warranty items, to include roofs, HVAC balancing, pumps, 
motors, transformers, and for all commissioned systems such as fire 
protection and alarm systems, sprinkler systems, lightning protection 
systems, etc.

     d.  A list for each warranted equipment, item, feature of construction or 
system indicating:

(1)  Name of item.
(2)  Model and serial numbers.
(3)  Location where installed.
(4)  Name and phone numbers of manufacturers or suppliers.
(5)  Names, addresses and telephone numbers of sources of spare parts.
(6)  Warranties and terms of warranty.  Include one-year overall 

warranty of construction, including the starting date of warranty 
of construction.  Items which have extended warranties must be 
indicated with separate warranty expiration dates.

(7)  Cross-reference to warranty certificates as applicable.
(8)  Starting point and duration of warranty period.
(9)  Summary of maintenance procedures required to continue the 

warranty in force.
(10) Cross-reference to specific pertinent Operation and Maintenance 

manuals.
(11) Organization, names and phone numbers of persons to call for 

warranty service.
(12) Typical response time and repair time expected for various 

warranted equipment.

     e.  The Contractor's plans for attendance at the 4 and 9 month 
post-construction warranty inspections conducted by the Government.

     f.  Procedure and status of tagging of all equipment covered by extended 
warranties.
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     g.  Copies of instructions to be posted near selected pieces of equipment 
where operation is critical for warranty and/or safety reasons.

1.7.2   Performance Bond

The Contractor's Performance Bond must remain effective throughout the 
construction period.

     a.  In the event the Contractor fails to commence and diligently pursue any 
construction warranty work required, the Contracting Officer will have 
the work performed by others, and after completion of the work, will 
charge the remaining construction warranty funds of expenses incurred 
by the Government while performing the work, including, but not limited 
to administrative expenses.

     b.  In the event sufficient funds are not available to cover the 
construction warranty work performed by the Government at the 
Contractor's expense, the Contracting Officer will have the right to 
recoup expenses from the bonding company.

     c.  Following oral or written notification of required construction 
warranty repair work, respond in a timely manner.  Written verification 
will follow oral instructions.  Failure of the Contractor to respond 
will be cause for the Contracting Officer to proceed against the 
Contractor.

1.7.3   Pre-Warranty Conference

Prior to contract completion, and at a time designated by the Contracting 
Officer, meet with the Contracting Officer to develop a mutual 
understanding with respect to the requirements of this section.  
Communication procedures for Contractor notification of construction 
warranty defects, priorities with respect to the type of defect, reasonable 
time required for Contractor response, and other details deemed necessary 
by the Contracting Officer for the execution of the construction warranty 
will be established/reviewed at this meeting.  In connection with these 
requirements and at the time of the Contractor's quality control completion 
inspection, furnish the name, telephone number and address of a licensed 
and bonded company which is authorized to initiate and pursue construction 
warranty work action on behalf of the Contractor.  This point of contact 
will be located within the local service area of the warranted 
construction, be continuously available, and be responsive to Government 
inquiry on warranty work action and status.  This requirement does not 
relieve the Contractor of any of its responsibilities in connection with 
other portions of this provision.

1.7.4   Contractor's Response to Construction Warranty Service Requirements

Following oral or written notification by the Contracting Officer, respond 
to construction warranty service requirements in accordance with the 
"Construction Warranty Service Priority List" and the three categories of 
priorities listed below.  Submit a report on any warranty item that has 
been repaired during the warranty period.  Include within the report the 
cause of the problem, date reported, corrective action taken, and when the 
repair was completed.  If the Contractor does not perform the construction 
warranty within the timeframes specified, the Government will perform the 
work and backcharge the construction warranty payment item established.
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     a.  First Priority Code 1.  Perform onsite inspection to evaluate 
situation, and determine course of action within 4 hours, initiate work 
within 6 hours and work continuously to completion or relief.

     b.  Second Priority Code 2.  Perform onsite inspection to evaluate 
situation, and determine course of action within 8 hours, initiate work 
within 24 hours and work continuously to completion or relief.

     c.  Third Priority Code 3.  All other work to be initiated within 3 work 
days and work continuously to completion or relief.

     d.  The "Construction Warranty Service Priority List" is as follows:

Code 1-Life Safety Systems
(1)  Fire suppression systems.
(2)  Fire alarm system(s) in place in the building.

Code 1-Air Conditioning Systems
(1)  Recreational support.
(2)  Air conditioning leak in part of building, if causing damage.
(3)  Air conditioning system not cooling properly.

Code 1-Doors
(1)  Overhead doors not operational, causing a security, fire, or 

safety problem.
(2)  Interior, exterior personnel doors or hardware, not functioning 

properly, causing a security, fire, or safety problem.

Code 3-Doors
(1)  Overhead doors not operational.
(2)  Interior/exterior personnel doors or hardware not functioning 

properly.

Code 1-Electrical
(1)  Power failure (entire area or any building operational after 1600 

hours).
(2)  Security lights
(3)  Smoke detectors

Code 2-Electrical
(1)  Power failure (no power to a room or part of building).
(2)  Receptacle and lights (in a room or part of building).

Code 3-Electrical
Street lights.

Code 1-Gas
(1)  Leaks and breaks.
(2)  No gas to family housing unit or cantonment area.

Code 1-Heat
(1)  Area power failure affecting heat.
(2)  Heater in unit not working.

Code 2-Kitchen Equipment
(1)  Dishwasher not operating properly.
(2)  All other equipment hampering preparation of a meal.

Code 1-Plumbing
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(1)  Hot water heater failure.
(2)  Leaking water supply pipes.

Code 2-Plumbing
(1)  Flush valves not operating properly.
(2)  Fixture drain, supply line to commode, or any water pipe leaking.
(3)  Commode leaking at base.

Code 3  -Plumbing
Leaky faucets.

Code 3-Interior
(1)  Floors damaged.
(2)  Paint chipping or peeling.
(3)  Casework.

Code 1-Roof Leaks
Temporary repairs will be made where major damage to property is 

occurring.

Code 2-Roof Leaks
Where major damage to property is not occurring, check for location of 

leak during rain and complete repairs on a Code 2 basis.

Code 2-Water (Exterior)
No water to facility.

Code 2-Water (Hot)
No hot water in portion of building listed.

Code 3-All other work not listed above.

1.7.5   Warranty Tags

At the time of installation, tag each warranted item with a durable, oil 
and water resistant tag approved by the Contracting Officer.  Attach each 
tag with a copper wire and spray with a silicone waterproof coating.  Also, 
submit two record copies of the warranty tags showing the layout and 
design.  The date of acceptance and the QC signature must remain blank 
until the project is accepted for beneficial occupancy.  Show the following 
information on the tag.

     a.  Type of product/material_____________________________________.

     b.  Model number_________________________________________________.

     c.  Serial number________________________________________________.

     d.  Contract number______________________________________________.

     e.  Warranty period___________from___________to__________________.

     f.  Inspector's signature________________________________________.

     g.  Construction Contractor______________________________________.

         Address______________________________________________________.

         Telephone number_____________________________________________.
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     h.  Warranty contact_____________________________________________.

         Address______________________________________________________.

         Telephone number_____________________________________________.

     i.  Warranty response time priority code_________________________.

     j.  WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE 
DURING THE WARRANTY PERIOD.

1.8   OPERATION AND MAINTENANCE MANUALS

Submit 7 copies of the project operation and maintenance manuals 30 
calendar days prior to testing the system involved.  Update and resubmit 
data for final approval no later than 30 calendar days prior to contract 
completion.

1.8.1   Configuration

Operation and Maintenance Manuals must be consistent with the 
manufacturer's standard brochures, schematics, printed instructions, 
general operating procedures, and safety precautions.  Bind information in 
manual format and grouped by technical sections.  Test data must be legible 
and of good quality.  Light-sensitive reproduction techniques are 
acceptable provided finished pages are clear, legible, and not subject to 
fading.  Pages for vendor data and manuals must have 0.3937-inch holes and 
be bound in 3-ring, loose-leaf binders.  Organize data by separate index 
and tabbed sheets, in a loose-leaf binder.  Binder must lie flat with 
printed sheets that are easy to read.  Caution and warning indications must 
be clearly labeled.

1.8.2   Training and Instruction

Submit classroom and field instructions in the operation and maintenance of 
systems equipment where required by the technical provisions.  These 
services must be directed by the Contractor, using the manufacturer's 
factory-trained personnel or qualified representatives.  Contracting 
Officer will be given 7 calendar days written notice of scheduled 
instructional services.  Instructional materials belonging to the 
manufacturer or vendor, such as lists, static exhibits, and visual aids, 
must be made available to the Contracting Officer.

1.9   CLEANUP

Provide final cleaning in accordance with ASTM E 1971 and submit two  
copies of the listing of completed final clean-up items.  Leave premises 
"broom clean."  Clean interior and exterior glass surfaces exposed to view; 
remove temporary labels, stains and foreign substances; polish transparent 
and glossy surfaces; vacuum carpeted and soft surfaces.  Clean equipment 
and fixtures to a sanitary condition. Replace filters of operating 
equipment and comply with the Indoor Air Quality (IAQ) Management Plan.  
Clean debris from roofs, gutters, downspouts and drainage systems.  Sweep 
paved areas and rake clean landscaped areas.  Remove waste and surplus 
materials, rubbish and construction facilities from the site.  Recycle, 
salvage, and return construction and demolition waste from project in 
accordance with the Waste Management Plan.  Promptly and legally transport 
and dispose of any trash.  Do not burn, bury, or otherwise dispose of trash 
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on the project site.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA
07/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E 1971 (2005) Stewardship for the Cleaning of 
Commercial and Institutional Buildings

1.2   SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&M) Data specifically applicable to this 
contract and a complete and concise depiction of the provided equipment, 
product, or system, stressing and enhancing the importance of system 
interactions, troubleshooting, and long-term preventative maintenance and 
operation.  The subcontractors shall compile and prepare data and deliver 
to the Contractor prior to the training of Government personnel.  The 
Contractor shall compile and prepare aggregate O&M data including 
clarifying and updating the original sequences of operation to as-built 
conditions.  Organize and present information in sufficient detail to 
clearly explain O&M requirements at the system, equipment, component, and 
subassembly level.  Include an index preceding each submittal.  Submit in 
accordance with this section and Section 01 33 00 SUBMITTAL PROCEDURES.

1.2.1   Package Quality

Documents must be fully legible.  Poor quality copies and material with 
hole punches obliterating the text or drawings will not be accepted.

1.2.2   Package Content

Data package content shall be as shown in the paragraph titled "Schedule of 
Operation and Maintenance Data Packages."  Comply with the data package 
requirements specified in the individual technical sections, including the 
content of the packages and addressing each product, component, and system 
designated for data package submission, except as follows.  Commissioned 
items without a specified data package requirement in the individual 
technical sections shall use Data Package 3.  Commissioned items with a 
Data Package 1 or 2 requirement shall use instead Data Package 3.

1.2.3   Changes to Submittals

Manufacturer-originated changes or revisions to submitted data shall be 
furnished by the Contractor if a component of an item is so affected 
subsequent to acceptance of the O&M Data.  Changes, additions, or revisions 
required by the Contracting Officer for final acceptance of submitted data, 
shall be submitted by the Contractor within 30 calendar days of the 
notification of this change requirement.
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1.2.4   Review and Approval

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS.

1.2.5   O&M Database

Develop a database from the O&M manuals that contains the information 
required to start a preventative maintenance program.

1.3   TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

1.3.1   Operating Instructions

Include specific instructions, procedures, and illustrations for the 
following phases of operation for the installed model and features of each 
system:

1.3.1.1   Safety Precautions

List personnel hazards and equipment or product safety precautions for all 
operating conditions.

1.3.1.2   Operator Prestart

Include procedures required to install, set up, and prepare each system for 
use.

1.3.1.3   Startup, Shutdown, and Post-Shutdown Procedures

Provide narrative description for Startup, Shutdown and Post-shutdown 
operating procedures including the control sequence for each procedure.

1.3.1.4   Normal Operations

Provide narrative description of Normal Operating Procedures.  Include 
Control Diagrams with data to explain operation and control of systems and 
specific equipment.

1.3.1.5   Emergency Operations

Include Emergency Procedures for equipment malfunctions to permit a short 
period of continued operation or to shut down the equipment to prevent 
further damage to systems and equipment.  Include Emergency Shutdown 
Instructions for fire, explosion, spills, or other foreseeable 
contingencies.  Provide guidance and procedures for emergency operation of 
all utility systems including required valve positions, valve locations and 
zones or portions of systems controlled.

1.3.1.6   Operator Service Requirements

Include instructions for services to be performed by the operator such as 
lubrication, adjustment, inspection, and recording gage readings.

1.3.1.7   Environmental Conditions

Include a list of Environmental Conditions (temperature, humidity, and 
other relevant data) that are best suited for the operation of each 
product, component or system.  Describe conditions under which the item 
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equipment should not be allowed to run.

1.3.2   Preventive Maintenance

Include the following information for preventive and scheduled maintenance 
to minimize corrective maintenance and repair for the installed model and 
features of each system.  Include potential environmental and indoor air 
quality impacts of recommended maintenance procedures and materials.

1.3.2.1   Lubrication Data

Include preventative maintenance lubrication data, in addition to 
instructions for lubrication provided under paragraph titled "Operator 
Service Requirements":

a.  A table showing recommended lubricants for specific temperature ranges 
and applications.

b.  Charts with a schematic diagram of the equipment showing lubrication 
points, recommended types and grades of lubricants, and capacities.

c.  A Lubrication Schedule showing service interval frequency.

1.3.2.2   Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive maintenance, 
inspections, tests and adjustments required to ensure proper and economical 
operation and to minimize corrective maintenance.  Provide manufacturer's 
projection of preventive maintenance work-hours on a daily, weekly, 
monthly, and annual basis including craft requirements by type of craft.  
For periodic calibrations, provide manufacturer's specified frequency and 
procedures for each separate operation.

1.3.2.3   Cleaning Recommendations

Provide environmentally preferable cleaning recommendations in accordance 
with ASTM E 1971.

1.3.3   Corrective Maintenance (Repair)

Include manufacturer's recommended procedures and instructions for 
correcting problems and making repairs for the installed model and features 
of each system.  Include potential environmental and indoor air quality 
impacts of recommended maintenance procedures and materials.

1.3.3.1   Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause of typical 
malfunctions.  Describe clearly why the checkout is performed and what 
conditions are to be sought.  Identify tests or inspections and test 
equipment required to determine whether parts and equipment may be reused 
or require replacement.

1.3.3.2   Wiring Diagrams and Control Diagrams

Wiring diagrams and control diagrams shall be point-to-point drawings of 
wiring and control circuits including factory-field interfaces.  Provide a 
complete and accurate depiction of the actual job specific wiring and 
control work.  On diagrams, number electrical and electronic wiring and 
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pneumatic control tubing and the terminals for each type, identically to 
actual installation configuration and numbering.

1.3.3.3   Maintenance and Repair Procedures

Include instructions and a list of tools required to repair or restore the 
product or equipment to proper condition or operating standards.

1.3.3.4   Removal and Replacement Instructions

Include step-by-step procedures and a list required tools and supplies for 
removal, replacement, disassembly, and assembly of components, assemblies, 
subassemblies, accessories, and attachments.  Provide tolerances, 
dimensions, settings and adjustments required.  Instructions shall include 
a combination of text and illustrations.

1.3.3.5   Spare Parts and Supply Lists

Include lists of spare parts and supplies required for maintenance and 
repair to ensure continued service or operation without unreasonable 
delays.  Special consideration is required for facilities at remote 
locations.  List spare parts and supplies that have a long lead-time to 
obtain.

1.3.4   Corrective Maintenance Work-Hours

Include manufacturer's projection of corrective maintenance work-hours 
including requirements by type of craft.  Corrective maintenance that 
requires completion or participation of the equipment manufacturer shall be 
identified and tabulated separately.

1.3.5   Appendices

Provide information required below and information not specified in the 
preceding paragraphs but pertinent to the maintenance or operation of the 
product or equipment.  Include the following:

1.3.5.1   Product Submittal Data

Provide a copy of all SD-03 Product Data submittals required in the 
applicable technical sections.

1.3.5.2   Manufacturer's Instructions

Provide a copy of all SD-08 Manufacturer's Instructions submittals required 
in the applicable technical sections.

1.3.5.3   O&M Submittal Data

Provide a copy of all SD-10 Operation and Maintenance Data submittals 
required in the applicable technical sections.

1.3.5.4   Parts Identification

Provide identification and coverage for all parts of each component, 
assembly, subassembly, and accessory of the end items subject to 
replacement.  Include special hardware requirements, such as requirement to 
use high-strength bolts and nuts.  Identify parts by make, model, serial 
number, and source of supply to allow reordering without further 
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identification.  Provide clear and legible illustrations, drawings, and 
exploded views to enable easy identification of the items.  When 
illustrations omit the part numbers and description, both the illustrations 
and separate listing shall show the index, reference, or key number that 
will cross-reference the illustrated part to the listed part.  Parts shown 
in the listings shall be grouped by components, assemblies, and 
subassemblies in accordance with the manufacturer's standard practice.  
Parts data may cover more than one model or series of equipment, 
components, assemblies, subassemblies, attachments, or accessories, such as 
typically shown in a master parts catalog

1.3.5.5   Warranty Information

List and explain the various warranties and clearly identify the servicing 
and technical precautions prescribed by the manufacturers or contract 
documents in order to keep warranties in force.  Include warranty 
information for primary components such as the compressor of air 
conditioning system.

1.3.5.6   Personnel Training Requirements

Provide information available from the manufacturers that is needed for  
use in training designated personnel to properly operate and maintain the 
equipment and systems.

1.3.5.7   Testing Equipment and Special Tool Information

Include information on test equipment required to perform specified tests 
and on special tools needed for the operation, maintenance, and repair of 
components.

1.3.5.8   Testing and Performance Data

Include completed prefunctional checklists, functional performance test 
forms, and monitoring reports.  Include recommended schedule for retesting 
and blank test forms.

1.3.5.9   Contractor Information

Provide a list that includes the name, address, and telephone number of the 
General Contractor and each Subcontractor who installed the product or 
equipment, or system.  For each item, also provide the name address and 
telephone number of the manufacturer's representative and service 
organization that can provide replacements most convenient to the project 
site.  Provide the name, address, and telephone number of the product, 
equipment, and system manufacturers.

1.4   TYPES OF INFORMATION REQUIRED IN CONTROLS O&M DATA PACKAGES

Include Data Package 5 and the following for control systems:

a.  Narrative description on how to perform and apply all functions, 
features, modes, and other operations, including unoccupied operation, 
seasonal changeover, manual operation, and alarms.  Include detailed 
technical manual for programming and customizing control loops and 
algorithms.

b.  Full as-built sequence of operations.
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c.  Copies of all checkout tests and calibrations performed by the 
Contractor (not Cx tests).

d.  Full points list.  A listing of rooms shall be provided with the 
following information for each room:

(1)  Floor

(2)  Room number

(3)  Room name

(4)  Air handler unit ID

(5)  Reference drawing number

(6)  Air terminal unit tag ID

(7)  Heating and/or cooling valve tag ID

(8)  Minimum cfm

(9)  Maximum cfm

e.  Full print out of all schedules and set points after testing and 
acceptance of the system.

f.  Full as-built print out of software program.

g.  Electronic copy on disk or CD of the entire program for this facility.

h.  Marking of all system sensors and thermostats on the as-built floor 
plan and mechanical drawings with their control system designations.

1.5   SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Furnish the O&M data packages specified in individual technical sections.  
The required information for each O&M data package is as follows:

1.5.1   Data Package 3

a.  Safety precautions

b.  Operator prestart

c.  Startup, shutdown, and post-shutdown procedures

d.  Normal operations

e.  Emergency operations

f.  Environmental conditions

g.  Lubrication data

h.  Preventive maintenance plan and schedule

i.  Cleaning recommendations
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j.  Troubleshooting guides and diagnostic techniques

k.  Wiring diagrams and control diagrams

l.  Maintenance and repair procedures

m.  Removal and replacement instructions

n.  Spare parts and supply list

o.  Product submittal data

p.  O&M submittal data

q.  Parts identification

r.  Warranty information

s.  Testing equipment and special tool information

t.  Testing and performance data

u.  Contractor information

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 86 12.07 40

RELIABILITY CENTERED ACCEPTANCE FOR MECHANICAL SYSTEMS
05/12

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C109/C109M (2011a) Standard Test Method for 
Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)

ASTM C531 (2000; R 2005) Linear Shrinkage and 
Coefficient of Thermal Expansion of 
Chemical-Resistant Mortars, Grouts, and 
Monolithic Surfacings, and Polymer 
Concretes

ASTM C579 (2001; R 2006) Compressive Strength of 
Chemical-Resistant Mortars, Grouts, 
Monolithic Surfacings, and Polymer 
Concretes

ASTM C1107/C1107M (2011) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)

HYDRAULIC INSTITUTE (HI)

HI 1.1-1.5 (2000) American National Standard for 
Centrifugal Pumps for Nomenclature, 
Definitions, Application and Operation 

HI 9.6.4 (2009) Centrifugal and Vertical Pumps, 
Vibration Measurements and Allowable Values

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO 10816 ((1995, 10816-1) Mechanical vibration -- 
Evaluation of machine vibration by 
measurements on non-rotating parts -- 
(2009, 10816-3) Part 3: Industrial 
machines with nominal power above 15 kW 
and nominal speeds between 120 r/min and 
15 000 r/min when measured in situ

ISO 14694 (2003) Industrial Fans -- Specifications 
for balance quality and vibration levels
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Shop Drawings; G

SD-03 Product Data

Grout; G

SD-05 Design Data

equipment; G

SD-06 Test Reports

Alignment Reports for Coupled or Gear-Driven Equipment; G

ALIGNMENT OF BELT DRIVEN EQUIPMENT; G

SD-07 Certificates

Statements of Qualifications; G

1.3   SCOPE OF WORK

Shop Drawings This section specifies requirements for installation, 
alignment and rotor balancing of rotating equipment to facilitate GSFC's 
RCM (Reliability Centered Maintenance) program. 

No equipment shall be put into service or run until alignment and balancing 
is completed. The Government shall be notified not less than two working 
days in advance of all scheduled alignment and balance work, to have a 
representative witness the work and verify it is performed correctly and 
the mechanic demonstrates expertise in the task. 

This Section applies to all rotating equipment specified in any division of 
this specification, except as modified by any "special equipment" 
requirements. 

Some "special equipment" requires specific balance and alignment 
procedures, or tighter acceptable tolerances. Any "special equipment", and 
the applicable requirements, will be indicated on the drawings, and those 
requirements shall supercede those specified in this Section. "Special 
equipment" may be mission critical, high value (replacement cost over 
$20k), or serving a noise-sensitive or vibration-sensitive facility. It 
also typically includes: equipment with a motor rated over 100hp; any 
equipment operating over 480 V; and any equipment rotating over 3600 rpm. 

1.4   QUALIFICATIONS FOR ALIGNMENT WORK

Alignment shall be performed by workmen experienced in the operations to be 
performed. Submit Statements of Qualifications demonstrating each person's 
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experience performing precision alignments of rotating equipment using a 
laser/detector system, including at least 15 jobs including equipment 
comparable to the equipment included in this contract. 

1.5   OPERATION OF EQUIPMENT PRIOR TO ACCEPTANCE

Where the contractor intends to operate any equipment for his benefit prior 
to acceptance (for instance to provide building heating during 
construction), all the requirements of this section shall be completed 
prior to such operation. Belt driven equipment shall be equipped with fixed 
pitch sheaves for such use. 

1.6   GOVERNMENT INSTALLED VIBRATION MONITORING

The Government may install vibration monitoring discs and labels on any 
rotating equipment provided under the contract, prior to acceptance. When 
the equipment is put into operation, the Government may collect vibration 
data from these monitoring locations. This data will be used by the 
Government to establish baseline data for use in its Reliability Centered 
Maintenance program; unless otherwise noted it is not a part of the 
acceptance criteria for the equipment furnished. However, if the data 
indicate any substantial defect the Government may provide the data to the 
contractor for review and action by the manufacturer as appropriate. 

PART 2   PRODUCTS

2.1   EQUIPMENT MOUNTING ACCESSORIES

2.1.1   Alignment Shims

Shims used between equipment baseplate and machine feet, for final 
alignment of equipment, shall be commercially pre-cut, stainless steel 
precision shims. Shims shall provide adequate support to motor feet. Shims 
shall be free of burrs.

2.1.2   Alignment accessories

Provide permanent equipment to allow controlled horizontal alignment, such 
as jackscrews, for all motors rated 75 hp. or larger.

2.1.3   Grouts

Provide high strength non-shrink natural or metallic aggregate grout, 
suitable for standard equipment installations, unless otherwise indicated.

Provide high strength non-shrink epoxy resin grout, suitable for 
installations requiring grout resistant to chemicals, or to elevated 
temperatures up to 220 degrees F, where indicated in the task order.

2.1.3.1   High Strength Non-Shrink Natural or Metallic Aggregate Grout

Grout shall be a high strength non-shrink natural or metallic aggregate 
grout recommended for precision grouting of equipment and machinery 
baseplates. Grout shall conform to the performance requirements of 
ASTM C1107/C1107M for volume control, Grade C. Minimum compressive strength 
shall be: 

ASTM C109/C109M modified 1 day 3,000 psi
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ASTM C109/C109M modified 28 day 8,000 psi 

2.1.3.2   High Strength Non-Shrink Epoxy Resin Grout

Grout shall be a high strength non-shrink three-component epoxy resin grout 
recommended for precision grouting of equipment and machinery baseplates. 
Grout shall conform to the performance requirements of ASTM D 543 for 
excellent chemical resistance to most chemicals, and shall be functional at 
operating temperatures up to 220 degrees F 104 degrees C. Minimum 
compressive strength shall be:

ASTM C579 Method B    1 day    8,000 psi

ASTM C579 Method B    28 day    13,000 psi 

ASTM C531    14 day    0.01% 

PART 3   EXECUTION

3.1   INSTALLATION AND ALIGNMENT OF COUPLED OR GEAR-DRIVEN EQUIPMENT

These requirements apply to equipment mounted on a common rigid baseplate 
with the driver, connected by either a flexible coupling or a gear drive, 
including but not limited to centrifugal pumps. 

3.1.1   Placing and Leveling of Equipment

Installation, leveling and grouting of this equipment shall be generally in 
accordance with HI 1.1-1.5, manufacturer's instructions, and as specified 
below. 

Place unit on foundation and disconnect coupling halves if shipped 
connected; do not reconnect until all alignment operations are complete. 
Remove any paint on the bottom of equipment feet, or on the baseplate at 
the mounting locations for the feet.

Support baseplate with metal blocks and leveling shims, or leveling wedges, 
placed close to foundation bolts, and directly under parts of baseplate 
carrying greatest weight. Spacing between supports shall not exceed 24 
inches. For pumps, verify that piping is level, aligned and properly 
supported to prevent stress on pump flanges when connected. Adjust shims or 
wedges under baseplate to level baseplate and shafts of the pump and 
driver. Equipment shall be level within 0.01 inch per foot. 

Check horizontal/vertical position of pump suction and discharge flanges 
with a level; adjust shims or wedges under baseplate, or baseplate position 
as necessary to align pipe and pump flanges without strain. 

Equipment shall have sufficient range of motion (minimum shim pack size) to 
accommodate lowering the motor shaft a minimum of 0.125 inch below the 
driven equipment shaft. 

3.1.2   Grouting

Once leveling and pump positioning is correct, hand tighten foundation 
bolts snug tight.

Grout baseplate to foundation. New concrete foundation shall be a minimum 
of 28 days old prior to installation of grout, or as recommended by 
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manufacturer. Surface preparation, mixing and placing of grout shall follow 
the manufacturer's installation procedures. Baseplate shall be completely 
filled with grout, and baseplate shims or wedges shall be grouted in place.

Fully tighten foundation bolts only after grout is hardened (minimum 48 
hours after pouring or as recommended by the manufacturer).

3.1.3   Alignment

All alignment work shall be witnessed by a Government Inspector. Notify the 
Government a minimum of two working days prior to performing alignment on 
any piece of equipment. 

All pump alignment work shall be performed with the piping fully charged 
with liquid.

All alignment shall be performed using a commercially available laser 
alignment system. 

The Government Representative shall sign and be given a copy of all field 
calculations, measurements or data sheets in electronic format. 

3.1.4   Final Soft Foot Tolerances

Measure soft-foot and adjust shims as necessary to achieve a reading of 
residual soft foot no greater than 2 mils, (except that if the equipment 
manufacturer's recommendations or installation instructions call for a 
tighter tolerance, that shall apply instead).

3.1.5   Final Alignment Tolerances 

Provide final alignment of all equipment within the following tolerances 
(except that if the equipment manufacturer's recommendations or 
installation instructions call for a tighter tolerance, that shall apply 
instead of those below). Tolerances indicated are for machinery in 
operation at normal operating temperatures. Provide the necessary 
allowances during alignment to accommodate thermal growth from ambient to 
operating temperature.

Alignment Reports for Coupled or Gear-Driven Equipment shall be submitted 
to document the alignment performed on all such equipment. 

Unless otherwise noted, the following requirements apply: 

Equipment with motors rated 10 hp and over, but less than 20 hp, shall 
be in accordance with the tolerance in column B.

Equipment with motors rated 20 hp and over, up to 100 hp, shall be in 
accordance with the tolerance in column A.

Final alignment of equipment with motors rated below 10 hp is not 
required. 
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MAXIMU
SPEED

PARALLEL 
OFFSET
SHORT COUPLING

ANGULARITY
GAP SIZE

PARALLEL OFFSET
COUPLING W/SPACER

(RPM) (mils) AT 10 inch 
diam

(mils per inch of 
spacer length)

CLASS: A B A B A B

600 5.0 9.0 10.0 15.0 1.8 3.0

900 3.0 6.0 7.0 10.0 1.2 3.0

1200 2.5 6.0 5.0 10.0 0.9 1.5

1800 2.0 4.0 3.0 8.0 0.6 1.0

3600 1.0 3.0 2.0 5.0 0.3 0.5

7200 0.5 1.0 1.0 2.0 0.15 0.25

3.2   ALIGNMENT OF BELT DRIVEN EQUIPMENT

The following requirements apply to all belt driven equipment, regardless 
of motor size. 

Variable pitch sheaves shall be used only during air and water balancing 
procedures. After final air or water balancing of belt driven equipment 
systems, remove variable pitch sheaves and replace with fixed pitch sheaves 
of the size corresponding to the final adjusted size of the variable pitch 
sheaves.

The belt profile and pulley profile must match and meet appropriate BMA and 
ISO standards.  The use of universal sheaves will not be acceptable. 

  Maximum sheave radial and axial runout shall not exceed 5 mils TIR.

Align all belt-driven equipment.  Sheave misalignment shall not exceed 60 
mils. Check belt tension with a tension gauge and adjust to tension 
recommended by manufacturer.

Belts shall be re-tensioned after 8 to 24 hours of operation.  If 
synchronous belts are installed, the system must have sufficient rigidity 
to assure constant shaft center-line distance during operation.

3.3   ACCEPTABLE VIBRATION LEVELS FOR FANS

Fans driven by motors rated above 7.5 hp will be field balanced after 
installation. Rotor Balance Reports shall be submitted in electronic format 
to document this work, for all equipment balanced.

Fan vibration levels shall be in accordance with ISO 14694 GRADE BV-4 or 
better, unless determined otherwise by the Government.
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3.4   ACCEPTABLE VIBRATION LEVELS FOR CENTRIFUGAL AND VERTICAL PUMPS

Centrifugal and vertical pump vibration levels shall be in accordance with 
HI 9.6.4 and ISO 10816. 

       -- End of Section --
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SECTION 01 86 26.07 40

RELIABILITY CENTERED ACCEPTANCE FOR ELECTRICAL SYSTEMS
02/10

PART 1   GENERAL

1.1   SYSTEM DESCRIPTION

This specification establishes acceptance requirements to ensure building 
equipment and systems installed by the Contractor have been installed 
properly and contain no identifiable defects that will shorten the design 
life of the equipment.  These requirements utilize Predictive Testing & 
Inspection (PT&I) technologies and are essential elements in the 
Government's Reliability Centered Building and Equipment Acceptance 
Program. 

This specification is not intended to limit the inspection and acceptance 
process to the use of PT&I techniques.  This guide is intended to 
supplement comprehensive and detailed commissioning and quality control 
specifications.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

RCBEA GUIDE (2004) NASA Reliability Centered Building 
and Equipment Acceptance Guide

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Quality Control Plan; G

Material, Equipment, and Fixture Lists; G

SD-02 Shop Drawings

Connection Diagrams; G

Fabrication Drawings; G

Installation Drawings; G

SD-03 Product Data
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Manufacturer's Catalog Data; G

Equipment Foundation Data; G

Specific Equipment Data; G

Spare Parts List; G

Warranty; G

SD-05 Design Data

Design Analysis and Calculations; G

SD-06 Test Reports

Air Compressor Performance Test; G

Manual Transfer Test; G

Breaker Timing Test; G

Contact Resistance Test; G

Continuity Test; G

Fall of Potential Test; G

High Voltage Test; G

Infrared Thermography Test; G

Insulation Resistance Test; G

Overpotential Test; G

Point to Point Test; G

Power Factor Test; G

Turns Ratio Test; G

Visual Inspection; G

SD-07 Certificates

Certificates; G

SD-08 Manufacturer's Instructions

Manufacturer's Instructions; G

SD-10 Operation and Maintenance Data

Operations and Maintenance Manuals; G

SD-11 Closeout Submittals

Acceptance Documentation; G
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Record Drawings; G

Baseline Data Report; G

1.4   DESIGN DATA

Submit applicable design analysis and calculations for the equipment listed 
below as instructed to by the project specification.

a.  Breakers:

(1)  General

b.  Cables:

(1)  General

(2)  Low Voltage (600V Maximum)

(3)  Medium Voltage (600V-33,000V)

c.  Electrical Manual Transfer Switches

d.  Electric Buss

e.  Electrical Control Panels

f.  Electrical Distribution Panels

g.  Electrical Grounding Grid

h.  Electrical Lightning Protection

i.  Electrical Power Supplies

j.  Electrical Relays

k.  Electrical Starters

l.  Electric Switches:

(1)  Low Voltage Air

(2)  Medium Voltage Air, Metal Enclosed

m.  Switchgear

n.  Transformers

1.5   QUALITY ASSURANCE

Submit a Quality Control plan outlining the intended methods of receiving, 
testing, and installing equipment.  The RCBEA GUIDE specifies minimum test 
equipment requirements.  Use trained and adequately certified personnel in 
the appropriate acceptance testing PT&I technologies to ensure that the 
results are accurate and consistent.  Submit the following as part of the 
quality control plan for all required acceptance testing:
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a.  List of all test equipment used, including its manufacturer, model 
number, calibration date, certificate of calibration, and serial number.

b.  Certificates of test personnel qualifications and certifications.

1.6   WARRANTY

Furnish workmanship and performance warranty for the work performed for a 
period not less than 1 years from the date of Government acceptance of the 
work; issued directly to the Government. Perform corrective action that 
becomes necessary because of defective materials and workmanship while 
system is under warranty 7 days after notification, unless additional time 
is approved by the Contracting Officer.  Failure to perform repairs within 
the specified period of time constitutes grounds for having the corrective 
action and repairs performed by others and the cost billed to the 
Contractor.  Provide a 1 year minimum contractor installation warranty.

PART 2   PRODUCTS

2.1   PRODUCT DATA

Submit material, equipment, and fixture lists for all equipment, materials, 
and fixtures planned for use to complete the job before commencing work. 
Include at a minimum, the item's description, quantity, manufacturer's 
style or catalog numbers, and specification and drawing reference numbers.  
Provide a complete list of construction equipment to be used.

2.1.1   Manufacturer Product Data

Submit fabrication drawings for equipment and specialties consisting of 
fabrication and assembly details to be performed in the factory.  Show 
connection diagrams and assemblies in switchgear fabrication drawings

Submit for all equipment listed.  Include manufacturer's standard catalog 
data, at least 5 weeks prior to the purchase or installation of a 
particular component, highlighted to show material, size, options, 
equipment performance data charts and curves, etc. in adequate detail to 
demonstrate compliance with contract requirements.  Include manufacturer's 
recommended installation instructions and procedures.  If vibration 
isolation is specified for a unit, include vibration isolator literature 
containing catalog cuts and certification that the isolation 
characteristics of the isolators provided meet the manufacturer's 
recommendations.  Submit for each specified component.

Submit manufacturer's catalog data and equipment foundation data (as 
applicable) for the following equipment:

Include plan dimensions of foundations and relative elevations, equipment 
weight and operating loads, horizontal and vertical loads, horizontal and 
vertical clearances for installation, and size and location of anchor bolts.

a.  Breakers:

(1)  General

(3)  Air Magnetic

b.  Cables:
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(1)  General

(2)  Low Voltage (600V Maximum)

(3)  Medium Voltage (600V-33,000V)

c.  Electrical Manualc Transfer Switches

d.  Electrical Control Panels

e.  Electrical Distribution Panels

f.  Electrical Grounding Grid

g.  Electrical Lightning Protection

h.  Electrical Relays

i.  Electrical Starters

j.  Electric Switches:

(1)  Medium Voltage Air, Metal Enclosed

k.  Switchgear

l.  Transformers

2.1.2   Certification Data

Submit applicable certificates for the equipment listed below showing 
conformance with test requirements, laboratory certifications, etc. as 
instructed by the project specification. 

a.  Breakers:

(1)  General

(2)  Air Magnetic

b.  Cables:

(1)  General

(2)  Low Voltage (600V Maximum)

c.  Electrical Manualransfer Switches

d.  Electrical Control Panels

e.  Electrical Distribution Panels

f.  Electrical Grounding Grid

g.  Electrical Lightning Protection

h.  Electrical Relays

i.  Electrical Starters
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j.  Electric Switches:

(1)  Medium Voltage Air, Metal Enclosed

k. Motor Control Centers

l. Switchgear

m. Transformers

2.1.3   Specific Equipment Data

Submit the following information for all equipment listed below: location 
of installation, NASA Identification number, date of installation (required 
or actual acceptance date), and applicable NASA reference drawing number.  
Unless explicitly stated in submitted manufacturer's literature, provide 
and submit the following specific equipment data:

a.  Breakers- General, Air Blast, Air Magnetic, Oil, SF6 Gas, and Vacuum 
Types

(1)  Breaker type

(2)  Breaker Specifications (including current transformer ratios)

b.  Cables- Low, and Medium

(1)  Power cable type

c.  Manual Transfer Switch (MTS)

(1)  MTS Identification (Type)

d.  Electrical Control Panel

(1)  Electrical Control Panel Type (NEMA enclosure type)

(2)  Voltage configuration (120/240 VAC, 12/24 VDC, etc.)

(3)  Amperage

(4)  Dimensions

(5)  Weight

(6)  UL certification

(7)  EMI levels (if applicable)

e.  Electrical Distribution Panel

(1)  Electrical Control Panel Type (NEMA enclosure type)

(2)  Voltage configuration (120/240 VAC, 12/24 VDC, etc.)

(3)  Amperage (panel main bus maximum)

(4)  Dimensions
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(5)  Weight

(6)  UL certification

(7)  EMI levels (if applicable)

(8)  Number of circuit breaker positions (outputs)

(9)  Electrical Distribution Panel impedance

f.  Electrical Grounding Grid

(1)  Grid Identification (Type)

g.  Electrical Lightning Protection

(1)  Electrical Lightning Protection for Type I building structures

(2)  Class I Type Structures (Buildings below 75 feet in height)

(3)  Electrical Lightning Protection Specifications: UL certification 
– “Master Label” rating by a UL inspector

(4)  Installation configuration

h.  Electrical Relays

(1)  Electrical relay type (NEMA enclosure type)

(2)  Voltage configuration

(3)  Time over current curves (time delay curves)

(4)  Phase and ground operating curves (shapes)

(5)  Dimensions, Weight

(6)  UL certification, EMI levels (if applicable)

(7)  Number and types of output relays

(8)  Current loading

i.  Electrical Starters

(1)  Electrical Starter Type (NEMA enclosure type)

(2)  Amperage and voltage configuration (25A-60A, <600V and ¼-50HP, 
etc.)

(3)  Overload settings

(4)  Dimensions, Weight

(5)  UL certification, EMI levels (if applicable)

j.  Electric Switch, All Types
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(1)  Switch type

(2)  Switch specifications

k.  Switchgear

(1)  Switchgear type

(2)  Switchgear specification data (voltage rating)

l.  Transformers

(1)  Transformer Type

(2)  Winding resistance

(3)  Current transformer ratios

(4)  Transformer impedance

(5)  Load loss at rated voltage and current

(6)  Current loading

2.1.4   Extra Materials

Submit spare parts list data for each different item of material and 
equipment specified, after approval of detail drawings and not later than 1 
month prior to the date of beneficial occupancy.  Include in the data a 
complete list of parts and supplies, with current unit prices and source of 
supply, a recommended spare parts list for 12 months operation, and a list 
of the parts recommended by the manufacturer to be replaced after 1 year(s) 
of service.

PART 3   EXECUTION

3.1   INSTALLATION

Submit installation drawings for all installed equipment consisting of 
equipment layouts including assembly, applicable manufacturer's instructions, 
installation details and electrical connection diagrams; layout and 
installation details including support structures, conduit and related 
system components.  Include on the drawings any information required to 
demonstrate that the system has been coordinated and will properly function 
within the electrical system, and show equipment relationship to other 
parts of the work, including clearances required for operation and 
maintenance.

Submit connection diagrams for electrical equipment, panels, conduit, and 
specialties indicating the relations and connections of devices and 
apparatus by showing the general physical layout of all controls, the 
interconnection of one system (or portion of system) with another, and 
internal tubing, wiring, and other devices.

Submit record drawings, at least 30 days after completion of equipment 
installation and acceptance testing.  Update electrical system drawings to 
reflect final record as-built conditions after all related work is 
completed.
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3.2   EXAMINATION

Perform visual inspection on the equipment listed below.  Correct all 
abnormalities or defects as directed by the Contracting Officer.

a.  Breakers:

(1)  General

(2)  Air Magnetic

b.  Cables:

(1)  General

(2)  Low Voltage (600V Maximum)

(3)  Medium Voltage (600V-33,000V)

c.  Manual Transfer Switches

d.  Electrical Control Panels

e.  Electrical Distribution Panels

f.  Electrical Grounding Grid

g.  Electrical Lightning Protection

h.  Electrical Relays

i.  Electrical Starters

j.  Electric Switches:

(1)  Medium Voltage Air, Metal Enclosed

k.  Switchgear

l.  Transformers

3.3   FIELD QUALITY CONTROL AND ACCEPTANCE TESTING

Deliver equipment and services that meet the contract requirements and 
specifications.  Ensure all equipment is free of latent manufacturing and 
installation defects, and acceptance criteria are met.  Perform acceptance 
testing as defined in this specification and the RCBEA GUIDE, using both 
traditional and PT&I technologies.  The Government will observe and monitor 
the acceptance testing, analysis and documentation as part of the 
Government's Quality Assurance Program.  Not until the requirements of 
acceptance are met will the equipment or facility be accepted by the 
Government.

3.3.1   Predictive Testing and Inspection Tests

Perform the following PT&I Tests in accordance with the requirements and 
criteria established in the RCBEA GUIDE.  Include test point locations in 
all submitted reports.
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Provide final test reports to the Contracting Officer.  Provide reports 
with a cover letter/sheet clearly marked with the System name, Date, and 
the words "Preliminary and Final Test Report Data - Forward to the COTR for 
inclusion in the Maintenance Information Database.

a.  Perform Manual Transfer Test for:

(1)  Manual Transfer Switch

b.  Perform Breaker Timing Test for:

(1)  Breakers- General 

(2)  Breakers- Air Magnetic 

c.  Perform Contact Resistance Test for:

(1) Breakers- General

(2)  Breakers- Air Magnetic

(3)  Manual Transfer Switch

(4)  Electrical Distribution Panel

(5)  Electric Switch, Medium Voltage Air, Metal Enclosed

(6)  Electrical Relays 

(7)   Electrical Starters 

(8)  Switchgear 

(9) Transformers 

d.  Perform Continuity Test for:

(1)  Electrical Lightning Protection

e.  Perform Fall of Potential Test for:

(1)  Electrical Grounding Grid

f.  Perform High Voltage Test for:

(1)  Breakers- General 

(2)  Breakers- Air Magnetic 

(3)  Cables (General) 

(4)  Cables- Low Voltage (600V Maximum) 

(5)  Cables- Medium Voltage (600V-33,000V) 

(6)  Electrical Distribution Panel 

(7)  Electric Switch, Medium Voltage Air, Metal Enclosed 
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(8)  Switchgear 

(9)  Transformers 

g.  Perform Infrared Thermography Test for:

(1)  Electrical Distribution and Branch Circuit Panels

(2)  Electrical Starters

(3)  Switchgear

(4)  Transformers

(5)  Breakers- General 

(6)  Breakers- Air Magnetic 

(7)  Manual Transfer Switch 

(8)  Electric Switch, Medium Voltage Air, Metal Enclosed 

h.  Perform Insulation Resistance Test for:

(1)  Breakers- General

(2)  Breakers- Air Magnetic

(3)  Cables (General)

(4)  Cables- Low Voltage (600V Maximum)

(5)  Cables- Medium Voltage (600V-33,000V)

(6)  Manual Transfer Switch

(7)  Electrical Relays

(8)  Electric Switch, Medium Voltage Air, Metal Enclosed

(9)  Switchgear

(10)  Electrical Distribution and Branch Circuit Panels 

(11)  Electrical Lightning Protection 

(12)  Electrical Starters 

(13)  Transformers 

i.  Perform Point to Point Test for:

(1)  Electrical Grounding Grid

j.  Perform Power Factor Test for:

(1)  Transformers

(2)  Breakers- General 
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(3)  Breakers- Air Magnetic 

(4)  Cables (General) 

(5)  Cables- Medium Voltage (600V-33,000V) 

(6)  Electric Switch, Medium Voltage Air, Metal Enclosed 

(7)  Switchgear 

k.  Perform Turns Ratio Test for:

(1)  Transformers

l.  Perform Ultrasonic (Airborne) Test for:

(1)  Switchgear

(2)  Electric Switch, Medium Voltage Air, Metal Enclosed 

3.3.2   Baseline Data from Verification Testing

Upon completion of all PT&I tests submit baseline data report to the 
Contracting Officer.  Include a summary of all performance data, set 
points, operating parameters and PT&I test results obtained for equipment 
and building systems.

3.4   OPERATIONS AND MAINTENANCE

Submit manufacturer's operations and maintenance manuals for the following 
equipment:

a.  Breakers:

(1)  General

(2)  Air Magnetic

b.  Cables:

(1)  General

(2)  Low Voltage (600V Maximum)

(3)  Medium Voltage (600V-33,000V)

c.  Electrical Automatic Transfer Switches

d.  Electrical Control Panels

e.  Electrical Distribution Panels

f.  Electrical Grounding Grid

g.  Electrical Lightning Protection

h.  Electrical Relays
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i.  Electrical Starters

j.  Electric Switches:

(1)  Medium Voltage Air, Metal Enclosed

k.  Switchgear

l.  Transformers

Submit Seven complete copies of operations and maintenance manuals in bound 
8-1/2 by 11 inch booklets listing step-by-step procedures required for 
system startup, operation, abnormal shutdown, emergency shutdown, and 
normal shutdown.  Include the manufacturer's name, model number, parts 
list, routine maintenance procedures, possible breakdowns and repairs, 
trouble shooting guide, and a brief description of all equipment and their 
basic operating features.  Include piping and equipment layouts and 
simplified wiring and control diagrams of the system as installed.  Where 
available, provide technical manuals in electronic format with Standard 
Graphics Markup Language.  When electronic format publications are 
provided, only two copies of the document are required. Submit operations 
and maintenance manuals 30 calendar days prior to testing any equipment.

3.5   ACCEPTANCE DOCUMENTATION

Upon completion of the project and acceptance testing the Contracting 
Officer will provide acceptance documentation to the Contractor.  Complete, 
sign and date this documentation and submit back to the Contracting Officer 
for processing and approval.

        -- End of Section --
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SECTION 01 91 13

GENERAL COMMISSIONING REQUIREMENTS
02/11

PART 1   GENERAL

1.1   DESCRIPTION

a. The work described in this section includes the formal and comprehensive 
commissioning process and responsibilities the CxC (Contractor 
commissioning specialist), the CxA (Government's independent commissioning 
authority), the General Contractor and subcontractors / vendors. These 
participants shall work together as a Commissioning Team to complete all 
commissioning requirements: 

1. A Commissioning Specialist (CxC) will be designated by the 
Commissioning firm who shall be a subcontractor of the General 
Contractor. The CxC has the overall responsibility for planning and 
coordinating the commissioning process with all of the parties 
participating in the commissioning process. This includes the CxA, CxD, 
Government, construction manager, facility operator, architect, 
engineer, general contractor, subcontractors, specialty subcontractors, 
equipment suppliers, vendors, authorities having jurisdiction and 
others entities as required. The CxC shall coordinate all commissioning 
activities with the Government and CxA. 

2. An independent Commissioning Authority (CxA) will be designated by 
the Government to oversee and approve the completion of all 
commissioning activities assigned to the General Contractor and CxC. 

b. The General Contractor shall identify discipline Commissioning 
Coordinators (CC). This shall include naming a representative coordinator 
from each of the subcontractor entities. Each CC shall participate as a 
member of the project Commissioning Team.

1. Each CC shall coordinate their commissioning efforts and the efforts 
of their vendors with the CxC. This includes providing timely response 
to issues regarding their discipline/company.

2. Each CC is responsible for providing scheduling input to the CxC on 
all activities that affect installation, start-up, TAB, functional 
acceptance testing, operator training, warranty, and project closeout. 

c. The commissioning work includes coordination of the construction 
documents with the OPR (Owner Project Requirements) & BOD (Basis of 
Design), systems/equipment submittal review, installation inspections, 
pre-functional & functional performance testing, review of record drawings, 
review of operations & maintenance data, review of operations staff 
training procedures, seasonal & deferred testing, and final systems check 
approximately 10 months after substantial completion of the construction 
phase. 

d. The CxC will work with the General Contactor and commissioning 
coordinators to establish a Commissioning Schedule. The CxC will provide a 
draft schedule of primary commissioning events at the commissioning kickoff 
meeting. As construction progresses, detailed schedules are more fully 
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developed by the commissioning team. 

e. Commissioning is the process to verify to the Government that systems, 
equipment, mechanical, electrical, controls and special systems function 
together properly to meet performance requirements and design intent, and 
as described in the Contract Documents. The General Contractor and CxC 
shall be responsible for executing and performing the commissioning process 
as outlined below and in references and attachments throughout the Contract 
Documents. The Contractor shall furnish labor and materials sufficient to 
meet all requirements of building commissioning under this contract. The 
commissioning process is not intended to conflict with applicable building 
codes. Apparent conflicts shall be brought to the attention of the 
Government and CxA. 

f. Details of the commissioning process & procedures will be incorporated 
into a final Commissioning Plan. The plan will be designed by the CxA; but 
coordinated and implemented by the CxC. 

g. Construction phasing requirements that affect the commissioning process 
will be addressed in the Commissioning Plan and adhered to by the General 
Contractor.

1.2   COMMISSIONING DATA MANAGEMENT SYSTEM

The CxA shall work with the Government and CxC to develop and implement a 
real-time database method of reporting the commissioned status of each 
piece of equipment, system and building component to be commissioned. CC's 
shall update the Data Management system daily with completed commissioning 
activities. The system shall be designed by the CxA and will utilize 
equipment labels with barcodes compatible with field tablet-computer 
scanners to log equipment data and track commissioning activities. The CxA 
shall provide access and orientation for use of the database by all 
parties. The database shall be accessible at all times to the Government, 
General Contractor, Commissioning experts/Specialists and CC's. 

1.3   COMMISSIONING STANDARDS

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to within the text by the 
basic designation only. Except where a date is noted, the latest version of 
the publication at time of contract award shall be used.

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE Guideline 0 (2005) The Commissioning Process-P/C: 02/2009
ASHRAE Guideline 1 (2007) HVAC&R Technical Requirements for The 
Commissioning Process

ASSOCIATED AIR BALANCE COUNCIL (AABC)

ACG Commissioning Guideline (2005) Commissioning Guideline

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB Commissioning Standard (1999) Procedural Standards for 
Building Systems Commissioning

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
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(SMACNA)

Manual (1994, 1st Ed) HVAC Systems Commissioning Manual

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2009) Leadership in Energy and Environmental Design(tm) 
Green Building Rating System for New Construction (LEED-NC)

1.4   ENERGY AND SUSTAINABLE DESIGN REQUIREMENTS 

This project implements requirements set forth in the LEED protocol (refer 
to Section 01 33 29 LEED(TM) DOCUMENTATION). The required commissioning 
activities are therein described in the Energy & Atmosphere Prerequisite-1 
Fundamental Commissioning and Credit-3 Enhanced Commissioning sections. The 
CxA shall provide oversight of all commissioning responsibilities & 
activities performed by the General Contractor and CxC. 

1.5   SIMILAR TERMS

In some instances, terminology differs between the Contract and the 
Commissioning Standard primarily because the intent of this Section is to 
use the industry standards specified, along with additional requirements 
listed herein to produce optimal results. Contract requirements take 
precedent over the corresponding ACG, NEBB, BCA or TABB requirements where 
differences exist. 

1.6   RELATED SECTIONS

1. All provisions of the Contract Documents (drawings/specifications and 
performance criteria) apply to the work in this section. Conflicting 
requirements shall be brought to the Government's attention in writing 
prior to completion of the bidding phase. Government shall provide 
clarification in a timely manner. 
2. This section includes general commissioning requirements that apply to 
the implementation of the commissioning process. Additional commissioning 
requirements may be included in other contract documents. 
3. The following specifications may contain additional installation, 
testing and acceptance requirements. Interpretation of these specifications 
by themselves will not provide relief from the requirements stated in all 
other areas of the contract documents:

a. Division 01 - GENERAL REQUIREMENTS 
b. Division 14 - ELEVATOR/STRUCTURAL
c. Division 21 - FIRE SUPPRESION 
d. Division 22 - PLUMBING
e. Division 23 - HEATING, VENTILATING AND AIR CONDITIONING
f. Division 25 - INTEGRATED AUTOMATION
g. Division 26 - ELECTRICAL
h. Division 28 - ELECTRONIC SAFETY AND SECURITY, including Fire 
                 Detection.

1.7   SUBMITTALS
 
Submittals with a "G" designation require Government approval; "CxC" 
requires Commissioning Specialist approval; and "CxA" require Commissioning 
Authority approval. The General Contractor shall review and approve all 
submittals before they are reviewed by the Government and CxA. Submit the 
following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-02 Shop Drawings

Pre-Functional Checklists; G, CxC
Draft PFC sheets shall be prepared by CxC no later than 90 days prior 
to beginning the pre-functional installation and start-up checks. 
Equipment submittal data shall be incorporated into PFC sheets by the 
CxA. Completed PFC sheets shall be submitted to the Government, CxC and 
CC's for review and comment. Final PFC sheets shall be submitted at 
least 60 days prior to beginning the pre-functional checks. 

SD-03 Product Data

Equipment Data; G, CxC, CxA
For commissioned systems and building components only, provide to CxC 
and CxA for review & approval simultaneously with timing of 
Government's review of all other project equipment/material submittals. 
Incorporate approved data into PFC and FPT sheets. 

SD-06 Test Reports 

Testing, Adjusting and Balancing (TAB) Report; G, CxC, CxA
Final report submitted no later than 7 days prior to beginning system 
functional performance tests. Preliminary air/hydronic TAB reports 
shall be supplied directly to the CxC and CxA upon request. 

SD-07 Certificates

Commissioning firm; G, CxC and CxA 
Certification of the proposed CxC's qualifications by one of the 
following: ACG, NEBB, BCA, or TABB to perform the duties specified 
herein and in other related Sections, no later than 21 days after the 
Notice to Proceed. The documentation shall include the date that the 
Certification was initially granted and the date when the current 
Certification expires. Any lapses in Certification of the proposed CxC 
or disciplinary action taken by ACG, NEBB, BCA, or TABB against the 
proposed CxC shall be described in detail. 

Test Equipment Calibration Certificates; G, CxC, CxA
 Submit no later than 30 days prior to beginning the pre-functional 

installation and start-up checks. Updated certificates shall be 
provided prior to expiration dates.

 
SD-10 Operation and Maintenance Data

Training Government's Operations & Maintenance Staff; G, CxC, CxA 
Submit dates and proposed training agenda for each type of equipment 
and system no later than 90 days prior to scheduled completion of 
functional acceptance tests. Training shall include the O&M Manuals, as 
well as hands-on and classroom instruction manuals. Videotape sessions 
and submit for approval. Complete training prior to Substantial 
Completion and commencement of Warranty period. 

 
Systems Manual; G, CxA 

Prepare in accordance with specified content criteria and LEED 
requirements. Submit within 14 days after completion of Operating 
Personnel Training sessions.  
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SD-11 Closeout Submittals

Final Commissioning Report; G, CxA
The CxC shall prepare in accordance with specified content criteria. 
General Contractor shall assist as necessary by providing materials to 
the CxC gathered from the installing contractors. CxC shall coordinate 
with CxA to include materials that will be used in CxA Final 
Commissioning Record. Submit final report within 28 days after 
completion of Operating Personnel Training sessions. Submit an updated 
Final Commissioning Report including results of seasonal/deferred tests 
and the 10-month Warranty review. 

 
 10-Month Warranty Review Report; G, CxA

The CxC shall prepare a report including a survey of operations staff, 
building occupants, and systems operating performance that documents 
remaining equipment/system deficiencies and provides a coordinated 
resolution plan for implementation of corrective measures. 

1.8   SYSTEMS TO BE COMMISSIONED

1.8.1   Building Automation Systems

a. Energy Monitoring and Control System (EMCS) 
b. Sensors, Indicators, Transmitters
c. Actuators
d. Controllers
e. Network
f. Network interfaces with equipment through LON or BACnet 
g. Software for all modes of operation (normal, unoccupied, emergency 
shutdown, load shedding, failure and alarm) 
h. Equipment alarm points 
i. Graphic user interface 

1.8.2   Mechanical Systems

a. All equipment of the heating, ventilating, and air conditioning systems
b. Indoor Air Quality 

1.8.3   Plumbing Systems

a. Plumbing, supply, distribution and pumps
b. Water heaters
c. Domestic and processed water pumping and mixing systems
d. Water conditioning systems
e. Storm pumps and sump pumps 

1.8.4   Electrical Systems

a. Electrical feeders, distribution, grounding and lightning protection
b. Electrical power generators and automatic transfer switching
c. Scheduled or occupancy sensor lighting controls 
d. Uninterruptible power supply systems 
e. Power conditioning systems and transformers
f. Interior lighting and control system 
g. Exterior lighting and control system 
h. Emergency lighting system 
i. Electrical monitoring and control system 
j. HVAC power system
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1.8.5   Communication & Data Systems

a. Mass Notification system
b. Life Safety Systems 

1)  Smoke and heat detectors
2)  Manual pull-boxes
3)  Sprinkler flow alarms 
4)  Tamper supervisory alarms
5)  Smoke door hold devices 
6)  Fire door automatic closure devices
7)  Fire alarm control panel 
8)  Strobes & horns 
9)  Elevator recall 
10) Off-premises alarm signaling
11) FACP to security system interface
12) Back-up power for Life Safety systems
13) All Fire Command Center systems and control panels
14) Smoke dampers
15) Fire dampers
16) AHU shutdown/isolation
17) Duct detectors
18) Elevator shunt trip
19) Exit signs
20) Fire door and smoke door testing (self-closers, latching, etc.)
21) Fire alarm audibility
22) Fire alarm intelligibility
23) Two-way communication systems

1.8.6   Fire Suppression Systems

a. Automatic Wet Pipe Sprinkler systems
b. Class 1 Standpipe systems

1.8.7   Lifting and Moving Devices

a. Passenger Elevators

1.9   ABBREVIATIONS

a. A/E: Architect/Engineer 
b. BOD: Basis of Design 
c. Cx: Commissioning 
d. CxA: Commissioning Authority (independent commissioning authority 
designated by the Government) 
e. CxC: General Contractor's commissioning firm's commissioning specialist 
f. CxD: A/E team commissioning expert 
g. CxG: Government's commissioning representative.
h. CC: Commissioning Coordinator(s) 
i. CM: Construction Manager (the Government's Representative) 
j. FPT: Functional Performance Test 
k. COTR: Government Contracting Officer Technical Representative
l. MEP: Mechanical/Electrical/Plumbing 
m. O&M: Operations and Maintenance 
n. OPR: Owners Project Requirements 
o. PFC: Pre-functional Checklist 
p. PFT: Pre-functional Test 
q. PM: Project Manager (Company Representative) 
r. Sub: Subcontractor(s) 
s. TAB: Testing, Adjusting, and Balancing 
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t. VAV: Variable Air Volume 
u. VFD: Variable Frequency Drive Text

1.10   DEFINITIONS

a.  Acceptable Performance: A component or system being able to meet 
specified design parameters under actual load including satisfactory 
documented completion of all functional performance tests, control system 
trending and resolution of outstanding issues.

 
b.  Acceptance Phase: The phase of construction after startup and initial 
checkout when functional performance tests, O&M documentation review and 
training occurs.

c.  Architect/Engineer: Architect & Engineer of record 

d.  Areas of Conflict: Where commissioning requirements conflict with 
design provisions or other requirements of the Contract Documents, 
prompting issuance of a request for clarification. 

e.  Basis of Design: A document prepared by the engineer of record that 
records concepts, calculations, decisions, and product selections used to 
meet the Owner's Project Requirements (OPR) and to satisfy applicable 
regulatory requirements, standards, and guidelines. The document includes 
both narrative descriptions and lists of individual items that support the 
design process. 

f.  Commissioning: Documented confirmation that building systems function 
in compliance with criteria set forth in the Contract Documents and OPR. 
The process documents all required user training and O&M materials have 
been properly provided.

g.  Commissioning Authority (CxA): An independent entity designated by the 
Government, not associated with the General Contractor. This entity 
oversees and approves the completion of all General Contractor and CxC 
commissioning activities.

h.  Commissioning Firm: The Commissioning Firm shall be a subcontractor of 
the General  Contractor and shall be financially and corporately 
independent of all other subcontractors.  The Commissioning Firm shall 
report to and be paid by the prime Contractor.

i.  Commissioning Plan: A document prepared by the CxA and approved by the 
CxG that outlines the Cx team organization, communication paths, schedule, 
allocation of resources, matrix of responsibilities, installation/testing 
requirements, and documentation requirements of the commissioning process. 
A draft of the plan must be developed and provided to all commissioning 
team members before the start of construction. The plan shall be updated by 
the CxA as the construction process evolves.

j.  Commissioning Report: The Commissioning Report is prepared and 
maintained by the CxC and shall consist of an executive summary of the 
process. The Commissioning Report includes inspection reports, start-up 
reports, TAB verification reports, start-up and functional test reports. 
The results of failed tests shall be included along with a description of 
the corrective actions taken.

k.  Contract Documents: The documents binding on parties involved in the 
construction of this project (drawings, specifications, performance 
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criteria, change orders, amendments, contracts, Cx plan, etc.). 

l.  Contractor: The General Contractor and subcontractors/vendors.

m.  Control System: The building energy management and automated control 
system.

n.  Construction Manager(CM): The Government's representative.

o.  Deferred Functional Tests: Tests that are performed after substantial 
completion due to partial occupancy, equipment, seasonal requirements, 
design or other site conditions that disallow the test from being performed 
prior to substantial completion. Deferred functional test plans must be 
approved by the CxC, CxA and CxG. 

p.  Deficiency: A condition in the installation or function of a component, 
piece of equipment or system that is not in compliance with the contract 
documents or OPR. 

q.  Design Intent: A dynamic document that provides the explanation of the 
ideas, concepts and criteria that are considered to be very important to 
the Government. It is initially the outcome of the programming and 
conceptual design phases. 

r.  Final Commissioning Report: Document prepared by the CxC and approved 
by the CxA and the CxG, which details the actual Cx procedures performed, 
inspections, testing results, and the final version of the Issues Log. A 
copy of the final report is furnished to the Government and CxA as a 
menu-driven CD for future reference. 

s.  Functional Performance Test (FPT): The FPT checklists are prepared by 
the CxA and used to document the full range of checks and tests carried out 
to establish that all components, sub-systems, systems and interfaces 
between systems function in accordance with the Contract Documents. In this 
context, "function" includes all modes and sequences of control operation, 
all interlocks and conditional control responses and all specified 
responses to abnormal emergency conditions. The CxA develops the written 
functional test procedures form in a sequential format and the CxC then 
coordinates and documents the actual testing which is usually performed by 
the installing contractor or vendor. Functional performance testing takes 
place after pre-functional (installation and start-up) tests have been 
completed by CxC and approved by the CxC, CxA and CxG. 

t.  Issues Log: A list of systems/equipment or procedural deficiencies and 
issues that have been noted. The list is prepared by the CxC and provided 
to the CxA at regular intervals. It includes the current disposition of 
each issue and the date of final resolution. Deficiencies include 
products/material, installation, service, or systems/equipment performance 
that do not comply with the Contract Documents and/or Commissioning Plan. 

u.  Monitoring: Recording parameters (i.e. flow, current, status, pressure, 
temperature, etc.) of equipment operation using data loggers or the 
trending capabilities of control systems. 

v.  O&M Manuals: Manuals used for the training, operations and maintenance 
of systems & equipment. Manufacturer's data should be editing such that the 
O&M materials include information specific to this project.

w.  Government: Contracting officer or entity with the highest level of 
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responsibility for directing the project.

x.  Government-Contracted Tests: Tests paid for by the Government outside 
the contractor's contract and for which the CxC does not oversee. 

y.  Government's Representative: Construction Manager or other individuals 
with the authority to make contractual decisions on behalf of the 
Government. The Commissioning Plan should be kept up to date by the CxA to 
include the names/contact information for each of the Government 's 
representatives.

z.  Owner's Project Requirements (OPR): Non-technical document developed by 
the Government, architect and engineers. It is updated at regular intervals 
to state the intended concepts, goals, budget, performance and other 
criteria to which the completed project must conform. It includes 
expectations of how the building will be used and operated. This document 
is the basis for building commissioning. It is used by the engineers to 
develop their basis of design documentation.

aa.  Pre-functional Checklist (PFC): The PFC sheets are prepared by the CxA 
and approved by the CxG.  They are used by CxC to verify systems/equipment 
that installation and start-up activities comply with the Contract 
Documents, equipment submittals and manufacturers' instructions. The CxC 
shall use the checklists to verify completeness of inspections, 
tests/procedures to prepare equipment fopr initial start-up and 
proper/continuous operation (such as cleanliness, belt tension, oil levels 
OK, labels affixed, gages in place, sensors calibrated, initial settings, 
etc.). The checksheets shall be used to verify system set points, operating 
strategies, required component testing, correct rotation, and damper 
positions. The checksheets require final sign-off by the CxC, CxA and CxG 
prior to commencementof the functional performance testing.  

bb.  Project Manager (PM): A staff position for a particular entity with 
decision making authority.

cc.  Seasonal Performance Tests: Functional performance tests that are 
deferred until system design conditions can be replicated or simulated. 

dd.  Specifications: Part of the contract documents that supplement the 
design drawings and related performance criteria. Specifications include 
procedures implied in the Commissioning Plan. 

ee.  Start-up: The initial start-up or activation of dynamic equipment. 

 ff.  Subcontractor: Members of the construction team providing a service or 
product that are contracted by the General Contractor. 

gg.  System Manual: The Systems Manual is developed and maintained by the 
Commissioning Specialist. The Systems Manual focuses on providing the 
information needed to understand, operate, and maintain the systems, and 
equipment.

hh. Training: Organized instruction and hands-on demonstration of operating 
and maintaining systems and equipment. 

ii.  Trending: Monitoring of equipment and sequences using the building 
control system or data loggers. 

jj.  Vendor: Suppliers of equipment or service.
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1.11   COMMISSIONING PLAN

a. The Commissioning Plan is a tool through which the commissioning process 
is described and incorporates the Government, General Contractor, CC's, CxC 
and CxA roles relative to the commissioning process. Commissioning team 
members are all representatives whose participation is of benefit in the 
delivery of a fully functioning building.

b. The plan shall describe the communication, authority and responsibility 
of commissioning team members. The Preliminary Commissioning Plan shall 
include the following: 

1. The purpose of commissioning 

2. Detail the commissioning process

3. Commissioning team members' responsibilities 

4. Schedule of Commissioning Activities

5. Documentation Requirements

6. Communication and Reporting Protocols

7. Systems to be Commissioned

8. Incorporation of electronic Data Management system for documentation 
of activities

c. The Final Commissioning Plan shall include the following: 

1. All items listed in the Preliminary Commissioning Plan updated to 
reflect proposed changes

2. Detailed Pre-Functional Checklist sheets; are used to verify 
systems/equipment that installation and start-up activities comply with 
the Contract Documents, equipment submittals and manufacturers' 
instructions.

3. Detailed Functional Performance Test Procedures; the detailed 
functional performance test procedures shall explain, step-by-step, the 
actions and expected results that will demonstrate that the system 
performs in accordance with the sequences of operation, and other 
contract documents.

4. Guidelines for acceptance of each system and equipment piece. 

5. Expected results for each test shall be included. 

6. Integration of Data Management system equipment barcode labeling 
nomenclature to align with Government's facility maintenance management 
system identification (I.D.) tags.

1.12   DUTIES OF COMMISSIONING SPECIALIST (CXC)

a. The primary role of the CxC is to coordinate execution of the 
Commissioning Plan through the organization and leadership of the project 
commissioning team. 
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b. The CxC is not responsible for the design concepts, design criteria, 
code compliance, code inspections, construction scheduling, cost 
estimating, or construction management.

c. Obtain copies of all shop drawings, manufacturer's literature, 
maintenance information or other information as may be needed for systems 
to be commissioned. 

d. Collect the information needed for the CxA to develop a complete  
Commissioning Plan and functional performance tests.

e. Obtain all proposed start-up and Pre-functional Construction Checklists 
documentation.

f. Obtain updates to all project documentation to reflect all supplemental.

g. Obtain submittals for all systems to be commissioned including controls 
system and wiring diagrams and narrative sequences of operation, in time 
for the CxA to use in preparing the Functional Test Procedures. 

h. Obtain preliminary TAB report, indicating all actual field values 
recorded, prior to initiation of functional testing. 

i. Obtain complete operation and maintenance information and as-built 
drawings for verification, organization and distribution. 

j. As part of Final Commissioning Plan, review the draft Pre-functional 
Checklists and Functional Test Procedures prepared by the CxA with 
information gathered from Contract Documents and final equipment submittals 
including narrative sequences of operation, control diagrams and software 
code for execution with the assistance of Contractor staff as required. 
Sample documents, located in the Appendix are examples representing the 
scope and rigor of the commissioning procedures required, and shall be used 
as the basis for developing the detailed checklists and functional 
performance test procedures. 

k. Perform site observations to follow installation progress and to verify 
system installation and readiness for testing.

l. Review submittal of all required pre-functional and start-up 
documentation provided by Contractor for completeness and reasonableness. 
This includes installation documentation, start-up documentation, 
point-to-point checklists and preliminary TAB report, prior to initiation 
of functional testing. 

m. Schedule, direct and witness complete functional testing as defined in 
the Commissioning Plan and Functional Test Procedures. All testing shall be 
performed by the Contractor and subcontractors and documented by the 
Commissioning Specialist.

n. Conduct commissioning meetings. Record the minutes of each meeting and 
distribute to the Government, CxA and CC's. 

o. Provide site observation, functional tests or other project reports in a 
timely manner.

p. Document inconsistencies or deficiencies in system operations and system 
compliance. System deficiencies shall be forwarded to the Government and 
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CxA and documented in an Issues Log.

q. Coordinate the participation of Government's personnel with equipment, 
component and systems performance verification and participation in 
required training.

r. When commissioning has been successfully completed, recommend acceptance 
to the Government and CxA. 

s. Once all functional tests have been successfully completed and all 
outstanding issues resolved, the Commissioning Firm (CxC) will provide the 
Government and CxA with a Final Commissioning Report of all commissioning 
activities and test results that occurred during the project. 

t. Observe and document Contractor training of government personnel on 
commissioned systems and equipment.

u. Provide the Government and CxA with Systems Manual materials that will 
provide operating staff the information needed to understand and optimally 
operate the commissioned systems.

v. Conduct seasonal/deferred tests. Coordinate activities all participants 
and report results to the Government and CxA. 

w. Review the building operation within ten months after substantial 
completion with building operation, maintenance staff and occupants. 
Prepare a Post Occupancy Commissioning Report which includes a summary of 
the 10-month warranty and building operations review findings and a 
resolution plan for resolving any outstanding issues. Provide a report to 
the Government and CxA. 

1.13   DUTIES OF GENERAL CONTRACTOR AND COMMISSIONING COORDINATORS (CC)

a. Attend commissioning scoping meetings. These meetings shall further 
define the testing requirements and participation of each entity with the 
CxC, the Government and CxA. 

b. Attend regular meetings to facilitate the commissioning process during 
the installation & startup period, and weekly meetings during the 
functional testing period. Attend other meetings as required when problems 
arise. 

c. Coordinate with the CxC and prepare a Commissioning Schedule. Allow 
sufficient time before functional performance test dates so that testing, 
adjusting and balancing activities for each system can be completed. Submit 
the Commissioning Schedule for Government and CxA review and approval.

d. The Commissioning Schedule shall include several important milestones 
for each piece of commissioned equipment & system. Milestones for 
installation, start-up, point-to-point, TAB, functional performance test, 
and operator training. Provide a separate matrix indicating the length and 
start of warranty period for each commissioned building component, 
equipment and system. 

e. Attend special meetings intended to clarify the controls sequences of 
operation and reconcile any differences with the design intent after the 
first sequence of operations is submitted and reviewed. 

f. Provide equipment data required for development and finalization of the 
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pre-functional check (PFC) and functional performance test (FPT) 
procedures. 

g. Develop a comprehensive start-up plan. The start-up plan shall be 
developed with the help of the CxC and integrated with the CxA's 
commissioning plan.

h. The controls contractor shall be responsible for coordinating 
development of a point-to-point verification plan. The plan shall be 
developed with the help of the CxC and integrated with the 
CxA'scommissioning plan. 

i. The Electrical prime contractor shall provide the necessary power to 
allow mechanical equipment start-up activities to be accomplished according 
to the approved schedule.

j. The Mechanical prime contractor shall be responsible for installing 
pressure/temperature test ports (i.e. - Pete's plugs) in all piping systems 
locations where DDC controls pressure/temperature sensors and transmitters 
are located. 

k. Provide skilled technicians familiar with the project for start-up, 
pre-functional and functional performance testing. 

l. Correct deficiencies found during startup and functional performance 
testing in a timely manner to allow for re-testing activities within the 
commissioning schedule. 

m. Submit the completed Pre-Functional Checklists to the CxC, the 
Government and CxA for review to verify prerequisite requirements are 
fulfilled before functional performance testing is scheduled to start. 
Start-up documentation and point-to-point test results are required as a 
prerequisite to functional performance testing.

n. Provide all equipment submittals, equipment start-up forms, field static 
testing reports (i.e. circuit breaker test reports, megger test reports, 
torque testing reports, etc.) to the CxC, the Government and CxA for review 
and approval. 

o. Submit Testing, Adjusting and Balancing (TAB) report. Report TAB 
deficiencies to the CxC. The mechanical contractor shall correct the 
deficiencies in a timely manner so that functional performance tests can be 
completed on schedule. The cost of belt and sheave changes shall be 
included in the bid base price. 

p. TAB contractor shall coordinate with the CxC and provide all set-point 
value requirements for input into the controls system; including minimum 
outside air damper positions, return/supply fan VFD speed mapping, pumping 
loop differential pressure setpoints, duct system static pressure 
setpoints, air terminal unit flow sensor calibration factors, etc.

q. Maintain and update as-built drawings each week during construction, 
including as-builts for the control system. 

r. Final O&M manuals shall incorporate all equipment/system changes, 
including changes related to the control system sequence of operations. 

s. Provide operations staff training for the commissioned equipment and 
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systems specified under this section. Agendas and content of training 
sessions shall be pre-approved by the CxC, the Government and CxA. 

1.14   GOVERNMENT'S RESPONSIBILITIES

a. Initiate the participation of Government's chosen representatives as 
required to complete the commissioning and LEED certification processes.

b. Identify the independent Commissioning Authority (CxA). CxG has 
authority to accept or reject completion of commissioning based on the 
recommendation of the CxA.

c. The CxG shall review and approve the draft and final PFC and FPT 
checklists.

d. Provide OPR documentation and updates to the Commissioning team for 
information and use. 

e. Provide OPR documentation and updates to the Commissioning team for 
information and use. 

f. Assign operations and maintenance personnel, and schedule them to 
participate in Commissioning team activities.

g. Review RFI's and other commissioning submittals in a timely matter. 

h. Review BOD documentation prepared by the architect/engineer of record.

1.15   COMMISSIONING AUTHORITY (CxA) RESPONSIBILITIES

a. The CxA shall be responsible for providing oversight of all 
commissioning activities.

b. CxA to develop the Preliminary and Final Commissioning Plans.

c. The CxA shall prepare draft Pre-Functional Checklists (PFC) and 
Functional Performance Test (FPT) checklists. The CxA shall update the PFC 
& FPT checklists after equipment submittals have been reviewed and accepted 
by the Government. Coordinate and integrate the content of the PFC & FPT 
sheets with requirements of electronic Data Management System.

1.16   ARCHITECT/ENGINEER OF RECORD RESPONSIBILITIES

a. Participate with the Government in developing the OPR and BOD 
documentation. Review and revise as necessary throughout the project 
duration. 

b. Review the Cx documentation and provide comments as necessary to the 
CxC, the Government and CxA.

c. The architect/engineering team shall provide, in a timely manner, the 
necessary representatives from the design team as required for completing 
the commissioning processes. Design team members will be expected to 
provide prompt replies to RFI's issued during the Cx process. Copies of all 
submittals pertaining to the building envelope, equipment and systems to be 
commissioned shall be reviewed and approved by the A/E simultaneously with 
the CxC review. 
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d. Participate in determination of final controls system input/output 
points list and sequences of operation as required to complete functional 
test procedures. 

e. Assist the Commissioning team in resolving technical problems that arise 
during construction, start-up and functional testing. 

PART 2   PRODUCTS

2.1   TEST EQUIPMENT

a. Provide the skilled technicians and all test equipment necessary to 
complete the start-up and functional performance test commissioning 
requirements of the acoustic, mechanical, electrical and plumbing 
components and systems. Submit documentation showing test equipment 
calibration certificates are current for all test equipment.

b. Provide the skilled technicians and all test equipment necessary to 
complete the preliminary and functional performance test commissioning 
requirements of the Building Envelope. Submit documentation showing 
calibration certificates are current for all test equipment. 

 c. Provide all specialized or proprietary test equipment required by 
equipment/system vendors and manufacturer to complete the testing and 
commissioning requirements. The equipment shall be provided by the 
contractor at no additional cost to the Government. When required, the 
manufacturer/vendor shall demonstrate use of the test equipment and assist 
the contractor and CxC in the commissioning process. 

d. All test equipment shall utilize Standard measurements unless otherwise 
required by the CxC, the Government or CxA. 

PART 3   EXECUTION

3.1   WORK PRIOR TO COMMISSIONING

a. A commissioning plan will be developed by the CxA and submitted to the 
Government for approval. The CC's are obligated to assist the CxC in 
assisting the CxA in preparing the commissioning plan by providing all 
necessary information pertaining to the actual equipment and installation, 
identification of parties responsible for startup activities, and schedule 
dates for equipment start-up & testing activities. 

b. Complete all phases of work so each system can be started, tested, 
adjusted, balanced, and otherwise commissioned to the satisfaction of the 
CxC, the Government and CxA. The contractor has primary start-up 
responsibilities with obligations to complete systems, including all 
sub-systems, so they are fully functional. This includes the complete 
installation of all equipment, materials, pipe, duct, wire, insulation, 
controls, etc., per the contract documents and related directives, 
clarifications, change orders, etc. 

c. If Contractor-initiated system changes have been made that alter the 
commissioning process, the CxC shall submit the changes to the Government 
and CxA for review and approval. 
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3.2   PARTICIPATION IN COMMISSIONING

a. Provide skilled technicians to start-up all systems. These same 
technicians shall be made available to assist the CxC in completing the 
commissioning process.

b. The technicians shall be present for sufficient durations during the 
agreed-upon commissioning schedule to complete the necessary tests, 
adjustments, troubleshooting, problems resolution and correction of 
deficiencies. This process shall continue until required system performance 
is obtained. 

c. The CxC, the Government and CxA reserve the right to judge the 
appropriateness and qualifications of the technicians relative to each item 
of equipment or system. Such qualifications include expert knowledge 
relative to the specific equipment involved, adequate documentation, proper 
tools, attitude and willingness as a team player to get the job done.

3.3   MISCELLANEOUS SUPPORT

General Contractor shall remove and replace covers of mechanical equipment, 
open access panels, etc., to permit the CxC, the Government and CxA 
representatives to observe installation and functionality of equipment and 
controls. The General Contractor shall furnish ladders, lifts, 
flashlights, and other assistance to maintain safe electrical conditions as 
required.

3.4   NOTIFICATION OF SYSTEM COMPLETION

a. Two weeks prior to the beginning of start-up or test activities for each 
system, the contractor shall provide a detailed look-ahead schedule. This 
schedule shall be updated weekly and shall provide information to include 
date, time, beginning location, and anticipated duration of each start-up 
or test activity. Contractor shall notify the CxC in writing at least 72 
hours in advance of any changes to this schedule. The CxC will witness the 
equipment start-up by the manufacturer's representative per the 
specifications.

b. When systems are ready for final commissioning verification, contractor 
shall notify the CxC, in writing, at least 72 hours in advance.

 
3.5   VERIFICATION OF PERFORMANCE

a. Verification of performance will take place after formal notice from the 
contractor that the pre-functional test (installation and operational) 
checklists have been signed-off. 

b. Performance demonstration will be done by the systems and equipment 
trade representatives and shall be witnessed by the CxC, the Government and 
CxA. 

c. Verification will include demonstration of performance listed in the 
functional testing data sheets. 

d. The specified, submitted and other data will be entered on the equipment 
data sheets prior to the verification. 

e. The witnessed performance data will be added to the data sheet at the 
time of verification. 
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f. Notify the CxC, the Government and CxA as soon as possible of any issues 
identified during construction that may affect the commissioning process or 
final system performance. 

3.6   WORK TO RESOLVE DEFICIENCIES

a. Items such as excessive noise, building thermal/air leakage, improper 
adjustments, misapplied equipment and deficient performance of equipment 
under varying loads will result in additional work being required to 
complete commissioning of the systems. Whereas all CC's will have input and 
the opportunity to discuss the work and resolution of problems with the 
CxC, the Government and CxA will have final authority for accepting the 
work plan for achieving acceptable performance of systems and equipment.  

b. Corrective work shall be completed in a timely fashion to permit timely 
completion of the commissioning process.

c. Experimentation to render system performance will be permitted:  

1. If the CxC deems the experimentation work to be ineffective or 
untimely as it relates to the commissioning process, the CxC will 
notify the Government and CxA indicating the nature of the problem, 
expected steps to be taken, and the deadline for 
completion of activities. 

2. If deadlines pass without resolution of the problem, the Government
 reserves the right to obtain supplementary services and/or equipment 
to resolve the problem.

3. Costs incurred to solve the problem in an expeditious manner will be 
the General Contractor's responsibility. 

3.7   SEASONAL COMMISSIONING AND OCCUPANCY VARIATIONS

Seasonal commissioning pertains to testing under full-load conditions 
during peak heating and peak cooling seasons, as well as part-load 
conditions in the spring and fall: 

a. Initial commissioning will be done by the CxC as soon as contract 
work is completed regardless of season.

b. Commissioning under conditions representing other than the current 
season shall be undertaken at a later time by the CxC. 

c. Discrepancies discovered after substantial completion with equipment 
installation, performance or workmanship will be handled as warranty 
items by the CxC. 

d. CxC shall update Final Commissioning Report to include seasonal 
testing and warranty period activities. 

e. CxC shall coordinate the schedule and status of all commissioning 
activities with the Government and CxA. CxA shall provide oversight and 
verify completeness of all commissioning activities, and report status 
directly to the Government.
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3.8   COMMISSIONING ACCEPTANCE CRITERIA 

The CxC acceptance criteria will be developed from the plans, 
specifications, and equipment manufacturer's operating criteria. The 
contractor is responsible for meeting contractual requirements found in the 
plans and specifications. The contractor is reminded of their 
responsibility for furnishing a working system. All items logged as 
deficient need to be corrected per the plans and specifications.

3.9   RETESTING AND RECOMMISSIONING

Any fault with material/equipment or in any part of the installation 
revealed by commissioning tests shall be investigated, replaced, or 
repaired by the General Contractor.

a. Commissioning tests shall be repeated at the Contractor's expense 
until no fault appears, and until the repeated test results are 
approved by the CxC, the Government and CxA. 

b. Government reserves the right to back-charge the Contractor and 
reimburse the CxA for time & material costs associated with witnessing 
the 2nd, 3rd and successive re-testing of a particular piece of 
equipment or system. 

3.10   OPERATIONS AND MAINTENANCE MANUALS

The General Contractor shall provide the approved O&M manuals to the CxC, 
the Government and CxA prior to commencement of training. The manuals shall 
contain at a minimum the following information: 

a. Design data
b. Operating data 

1. Performance curves
2. Acceptance criteria 
3. Control sequence of operations
4. Start-up reports
5. TAB reports 
6. Maintenance recommendations and requirements 
7. Warranty certificates

The General Contractor shall provide menu-driven CD's of the O&M materials 
to the CxC, the Government and CxA. The material will be used in staff 
training sessions. 

3.11   TRAINING GOVERNMENT'S OPERATIONS & MAINTENANCE STAFF

a. The Government's operations & maintenance personnel (and, if applicable, 
the Government's contracted maintenance vendors) shall be given 
comprehensive training in the understanding of the systems and the 
operation, maintenance, and repair of each major piece of equipment and 
system per the approved agenda and curriculum.

b. The general contractor, in cooperation with the CxC, will be responsible 
for coordinating and scheduling the training. Hands-on training shall 
include start-up, operation in all modes possible, repair, safety, shutdown 
and emergency procedures, if any. 

c. On-site classroom training sessions shall be scheduled as part of the 
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training requirements.

d. The contractor or his representative shall conduct all sessions and 
shall add to each session any special information relating to the details 
of installation of the equipment as it might impact the operation, 
maintenance, and repair. 

e. Training shall include a review of the record as-built drawings and O&M 
data.

f. Each sub and vendor responsible for training shall submit a written 
training plan to the CxC, the Government and CxA for review and approval 
prior to training. The training plan shall cover the following elements: 

1. Equipment included in each training session.
2. Location of the equipment.
3. Intended audience including names and contact information.
4. Location, date/time and duration of each training session. 
5. Topics and learning objectives.
6. Instructor including individual's contact information and 
qualifications for each topic. 
7. All training methods shall include a classroom lecture and an actual 
operational demonstration of start up, turn-down and maintenance 
Procedures. 

g. The General Contractor shall videotape all training sessions on DVD's. 
DVD's shall be indexed and menu-driven, and added to the O&M manuals. 
Submit samples of video/audio quality for approval prior to commencement of 
the first training session. 

3.12   SYSTEMS MANUAL

a. The CxC is responsible for compiling material included in the systems 
manual. The commissioning team shall assist the CxC with providing 
documentation for the manual. Final assembly of the manual shall be the CxC 
responsibility.

b. The systems manual focuses on providing the information needed to 
understand, operate, and maintain the building, systems and equipment. 

c. The CxC shall gather the following material with assistance from the 
parties designated below: 

Owner's Project Requirements (by Government, designers and contractor)

Design Narrative and Basis of Design (by designer) 

Performance Metrics (by CxC)

Space and Use Descriptions (by CxC)

Single Line Drawings and Schematics for major systems (by designer)

Control Drawings & Sequences of Control (by contractor) 

Table of all set points and implications when changing them (by CxC)

Operating Schedules (by CxC)
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Instructions for operation of each piece of equipment for emergencies, 
seasonal adjustment, start-up and shutdown (by CxC) 

Instructions for energy savings operations and descriptions of the 
energy savings strategies (by CxC) 

Recommendations for re-commissioning frequency by equipment type (by 
CxC) 

Energy tracking recommendations (by CxC) 

Recommended standard trend logs with a brief description of how to use 
and evaluate them (by CxC)

3.13   FINAL COMMISSIONING REPORT

a. The CxC will submit a final report to the Government which includes a 
statement that the project meets the Government's design intent, and 
includes a narrative of the results of the completed inspections, 
operational and functional testing. The final report will also include an 
outline of the deficiency list and dates identifying items found and 
dates items corrected. All open items will be identified in the report. 
Technical data from the equipment shall be included as well as all test 
results, manufacturer's start-up sheets, and testing, adjusting, & 
balancing (TAB) reports when possible. 

b. At the conclusion of the commissioning process and after the final 
summary has been completed, the CxC will formally recommend system and 
equipment performance acceptance to the design engineer and the project 
manager. Copies will be forwarded to the contractor. 

c. The final commissioning report will include: 

Executive summary. 
Commissioning plan. 
Commissioning site visit reports. 
Submittal reviews.
O&M data reviews.
Training record & evaluations.
Pre-functional and Functional Test procedures and checklists.  
TAB Reports 
System/equipment data sheets.  
Pre-commissioning checklists with start-up reports. 
Inspection reports.  
Issues Log (cleared and open items). 

d. The CxC will furnish CD's of the final report and 10-month warranty 
review report to the Government and CxA. The CD's shall be indexed and 
menu-driven with all required documentation included.

 -- End of Section -
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SECTION 02 41 00

DEMOLITION
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)

AHRI Guideline K (2009) Guideline for Containers for 
Recovered Non-Flammable Fluorocarbon 
Refrigerants

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.6 (2006) Safety Requirements for Demolition 
Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Change 1-2010; Change 3-2010; 
Errata 1-2010) Safety and Health 
Requirements Manual

U.S. DEFENSE LOGISTICS AGENCY (DLA)

DLA 4145.25 (June 2000) Storage and Handling of 
Liquefied and Gaseous Compressed Gases and 
Their Full and Empty Cylinders

U.S. DEPARTMENT OF DEFENSE (DOD)

DOD 4000.25-1-M (2006) MILSTRIP - Military Standard 
Requisitioning and Issue Procedures

MIL-STD-129 (2007; Rev P; Change 4 2007) Military 
Marking for Shipment and Storage

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 61 National Emission Standards for Hazardous 
Air Pollutants

40 CFR 82 Protection of Stratospheric Ozone

49 CFR 173.301 Shipment of Compressed Gases in Cylinders 
and Spherical Pressure Vessels
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1.2   PROJECT DESCRIPTION

1.2.1   Demolition Plan

Prepare a Demolition Plan and submit proposed salvage, demolition, and 
removal procedures for approval before work is started.  Include in the 
plan procedures for careful removal and disposition of materials specified 
to be salvaged, coordination with other work in progress, a disconnection 
schedule of utility services, and a detailed description of methods and 
equipment to be used for each operation and of the sequence of operations.  
Coordinate with Waste Management Plan.   Provide procedures for safe 
conduct of the work in accordance with EM 385-1-1.  Plan shall be approved 
by Contracting Officer prior to work beginning.

1.2.2   General Requirements

Do not begin demolition or deconstruction until authorization is received 
from the Contracting Officer.  The work of this section is to be performed 
in a manner that maximizes salvage and recycling of materials.  Remove 
rubbish and debris from the project site; do not allow accumulations inside 
or outside the buildings. The work includes demolition, salvage of 
identified items and materials, and removal of resulting rubbish and 
debris.  Remove rubbish and debris from Government property daily, unless 
otherwise directed.  Store materials that cannot be removed daily in areas 
specified by the Contracting Officer.  In the interest of occupational 
safety and health, perform the work in accordance with EM 385-1-1, Section 
23, Demolition, and other applicable Sections.

1.3   ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government.  Repair 
or replace damaged items as approved by the Contracting Officer.  
Coordinate the work of this section with all other work indicated.  
Construct and maintain shoring, bracing, and supports as required.  Ensure 
that structural elements are not overloaded.  Increase structural supports 
or add new supports as may be required as a result of any cutting, removal, 
deconstruction, or demolition work performed under this contract.  Do not 
overload structural elements or pavements to remain.  Provide new supports 
and reinforcement for existing construction weakened by demolition, 
deconstruction, or removal work.  Repairs, reinforcement, or structural 
replacement require approval by the Contracting Officer prior to performing 
such work.

1.3.1   Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction.  Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
other movement.  Provide protective measures to control accumulation and 
migration of dust and dirt in all work areas.  Remove dust, dirt, and 
debris from work areas daily.

1.3.2   Weather Protection

For portions of the building to remain, protect building interior and 
materials and equipment from the weather at all times.  Where removal of 
existing roofing is necessary to accomplish work, have materials and 
workmen ready to provide adequate and temporary covering of exposed areas.
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1.3.3   Trees

Protect trees within the project site which might be damaged during 
demolition or deconstruction, and which are indicated to be left in place, 
by a 6 foot high fence.  Erect and secure fence a minimum of 5 feet from 
the trunk of individual trees or follow the outer perimeter of branches or 
clumps of trees.  Replace any tree designated to remain that is damaged 
during the work under this contract with like-kind or as approved by the 
Contracting Officer.

1.3.4   Utility Service

Maintain existing utilities indicated to stay in service and protect 
against damage during demolition and deconstruction operations.  Prior to 
start of work, utilities serving each area of alteration or removal will be 
shut off by the Government and disconnected and sealed by the Contractor.

1.3.5   Facilities

Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.  Floors, roofs, walls, 
columns, pilasters, and other structural components that are designed and 
constructed to stand without lateral support or shoring, and are determined 
to be in stable condition, must remain standing without additional bracing, 
shoring, or lateral support until demolished or deconstructed, unless 
directed otherwise by the Contracting Officer.  Ensure that no elements 
determined to be unstable are left unsupported and place and secure 
bracing, shoring, or lateral supports as may be required as a result of any 
cutting, removal, deconstruction, or demolition work performed under this 
contract.

1.4   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted

1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Existing Conditions; G

SD-07 Certificates

Demolition Plan; G

Notification; G

SD-11 Closeout Submittals
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Receipts

1.6   QUALITY ASSURANCE

Submit timely notification of demolition projects to Federal, State, 
regional, and local authorities in accordance with 40 CFR 61, Subpart M.  
Notify the Regional Office of the United States Environmental Protection 
Agency (USEPA), or the designated state or local authority and the 
Contracting Officer in writing 10 working days prior to the commencement of 
work in accordance with 40 CFR 61, Subpart M.  Comply with federal, state, 
and local hauling and disposal regulations.  In addition to the 
requirements of the "Contract Clauses," conform to the safety requirements 
contained in ASSE/SAFE A10.6.  Comply with the Environmental Protection 
Agency requirements specified.  Use of explosives will not be permitted.

1.6.1   Dust and Debris Control

Prevent the spread of dust and debris  and avoid the creation of a nuisance 
or hazard in the surrounding area.  Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution.  

1.7   PROTECTION

1.7.1   Traffic Control Signs

a.  Where pedestrian and driver safety is endangered in the area of 
removal work, use traffic barricades with flashing lights.   Notify the 
Contracting Officer prior to beginning such work.

1.7.2   Protection of Personnel

Before, during and after the demolition work continuously evaluate the 
condition of the structure being demolished  and take immediate action to 
protect all personnel working in and around the project site.  No area, 
section, or component of floors, roofs, walls, columns, pilasters, or other 
structural element will be allowed to be left standing without sufficient 
bracing, shoring, or lateral support to prevent collapse or failure while 
workmen remove debris or perform other work in the immediate area.

1.8   RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved.  Repair or replace items to be 
relocated which are damaged by the Contractor  with new undamaged items as 
approved by the Contracting Officer.

1.9   EXISTING CONDITIONS

Before beginning any demolition or deconstruction work, survey the site and 
examine the drawings and specifications to determine the extent of the 
work.  Record existing conditions in the presence of the Contracting 
Officer showing the condition of structures and other facilities adjacent 
to areas of alteration or removal.  Photographs sized 4 inch will be 
acceptable as a record of existing conditions.  Include in the record the 
elevation of the top of foundation walls, finish floor elevations, possible 
conflicting electrical conduits, plumbing lines, alarms systems, the 
location and extent of existing cracks and other damage and description of 
surface conditions that exist prior to before starting work.  It is the 
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Contractor's responsibility to verify and document all required outages 
which will be required during the course of work, and to note these outages 
on the record document.  Submit survey results.

PART 2   PRODUCTS

2.1   FILL MATERIAL

a.  Comply with excavating, backfilling, and compacting procedures for 
soils used as backfill material to fill basements, voids, depressions 
or excavations resulting from demolition or deconstruction of 
structures.  Fill material shall be waste products from demolition or 
deconstruction until all waste appropriate for this purpose is consumed.

PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED

3.1.1   Utilities and Related Equipment

3.1.1.1   General Requirements

Do not interrupt existing utilities serving occupied or used facilities, 
except when authorized in writing by the Contracting Officer.  Do not 
interrupt existing utilities serving facilities occupied and used by the 
Government except when approved in writing and then only after temporary 
utility services have been approved and provided.  Do not begin demolition 
or deconstruction work until all utility disconnections have been made.  
Shut off and cap utilities for future use, as indicated.

3.1.1.2   Disconnecting Existing Utilities

Remove existing utilities , as indicated and terminate in a manner 
conforming to the nationally recognized code covering the specific utility 
and approved by the Contracting Officer.  When utility lines are 
encountered but are not indicated on the drawings, notify the Contracting 
Officer prior to further work in that area.  Remove meters and related 
equipment and deliver to a location in accordance with instructions of the 
Contracting Officer. Saw concrete along straight lines to a depth of a 
minimum 2 inches.  Make each cut in walls perpendicular to the face and in 
alignment with the cut in the opposite face.  

3.1.2   Chain Link Fencing

Remove chain link fencing, gates and other related salvaged items scheduled 
for removal and transport to designated areas.  Remove gates as whole 
units.  Cut chain link fabric to  25 foot lengths and store in rolls off 
the ground.

3.1.3   Paving and Slabs

Remove sawcut concrete and asphaltic concrete paving and slabs including 
aggregate base as indicated to a depth of six inches below existing adjacent
 grade.  Provide neat sawcuts at limits of pavement removal as indicated.  
Pavement and slabs designated to be recycled and utilized in this project 
shall be moved, ground and stored as directed by the Contracting Officer.  
Pavement and slabs not to be used in this project shall be removed from the 
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Installation at Contractor's expense.

3.1.4   Items With Unique/Regulated Disposal Requirements

Remove and dispose of items with unique or regulated disposal requirements 
in the manner dictated by law or in the most environmentally responsible 
manner.

3.2   CONCURRENT EARTH-MOVING OPERATIONS

Do not begin excavation, filling, and other earth-moving operations that 
are sequential to demolition work in areas occupied by structures to be 
demolished until all demolition in the area has been completed and debris 
removed.  Fill holes, open basements and other hazardous openings.

3.3   DISPOSITION OF MATERIAL

3.3.1   Title to Materials

Except for salvaged items specified in related Sections, and for materials 
or equipment scheduled for salvage, all materials and equipment removed and 
not reused or salvaged, shall become the property of the Contractor and 
shall be removed from Government property.  Title to materials resulting 
from demolition, and materials and equipment to be removed, is vested in 
the Contractor upon approval by the Contracting Officer of the Contractor's 
demolition, deconstruction, and removal procedures, and authorization by 
the Contracting Officer to begin demolition and deconstruction.  The 
Government will not be responsible for the condition or loss of, or damage 
to, such property after contract award.  Showing for sale or selling 
materials and equipment on site is prohibited.

3.3.2   Reuse of Materials and Equipment

Remove and store materials and equipment  to be reused or relocated to 
prevent damage, and reinstall as the work progresses.

3.3.3   Salvaged Materials and Equipment

Remove materials and equipment that are to be removed by the Contractor and 
that are to remain the property of the Government.

a.  Salvage items and material to the maximum extent possible.

b.  Store all materials salvaged for the Contractor as approved by the 
Contracting Officer and remove from Government property before 
completion of the contract.  On site sales of salvaged material is 
prohibited.

c.  Remove salvaged items to remain the property of the Government in a 
manner to prevent damage, and packed or crated to protect the items 
from damage while in storage or during shipment.  Items damaged during 
removal or storage must be repaired or replaced to match existing 
items.  Properly identify the contents of containers.

3.3.4   Disposal of Ozone Depleting Substance (ODS)

Class I and Class II ODS are defined in Section, 602(a) and (b), of The 
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Clean Air Act.  Prevent discharge of Class I and Class II ODS to the 
atmosphere.  Place recovered ODS in cylinders meeting AHRI Guideline K 
suitable for the type ODS (filled to no more than 80 percent capacity) and 
provide appropriate labeling.  Recovered ODS shall be removed from 
Government property and disposed of in accordance with 40 CFR 82.  
Products, equipment and appliances containing ODS in a sealed, 
self-contained system (e.g. residential refrigerators and window air 
conditioners) shall be disposed of in accordance with 40 CFR 82.  Submit 
Receipts or bills of lading, as specified.  Submit a shipping receipt or 
bill of lading for all containers of ozone depleting substance (ODS) 
shipped to the Contracting Officer.

3.3.4.1   Special Instructions

No more than one type of ODS is permitted in each container.  A 
warning/hazardous label shall be applied to the containers in accordance 
with Department of Transportation regulations.  All cylinders including but 
not limited to fire extinguishers, spheres, or canisters containing an ODS 
shall have a tag with the following information:

a.  Activity name and unit identification code

b.  Activity point of contact and phone number

c.  Type of ODS and pounds of ODS contained

d.  Date of shipment

3.3.4.2   Fire Suppression Containers

Deactivate fire suppression system cylinders and canisters with electrical 
charges or initiators prior to shipment.  Also, safety caps must be used to 
cover exposed actuation mechanisms and discharge ports on these special 
cylinders.

3.3.5   Transportation Guidance

Ship all ODS containers in accordance with MIL-STD-129, DLA 4145.25 (also 
referenced one of the following:  Army Regulation 700-68, Naval Supply 
Instruction 4440.128C, Marine Corps Order 10330.2C, and Air Force 
Regulation 67-12), 49 CFR 173.301, and DOD 4000.25-1-M.

3.3.6   Unsalvageable and Non-Recyclable Material

Dispose of unsalvageable and non-recyclable noncombustible material in the 
disposal area located on site.  After disposal is completed, the disposal 
area shall be uniformly graded to drain.  Dispose of unsalvageable and 
non-recyclable combustible materialoff the site.

3.4   CLEANUP

Remove debris and rubbish from basement and similar excavations.  Remove 
and transport the debris in a manner that prevents spillage on streets or 
adjacent areas.  Apply local regulations regarding hauling and disposal.
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3.5   DISPOSAL OF REMOVED MATERIALS

3.5.1   Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other nonsalvageable materials 
resulting from removal operations with all applicable federal, state and 
local regulations as contractually specified in the Waste Management Plan.  

3.5.2   Burning on Government Property

Burning of materials removed from demolished and deconstructed structures 
will not be permitted on Government property.

3.5.3   Removal to Spoil Areas on Government Property

Transport noncombustible materials removed from demolition and 
deconstruction structures to designated spoil areas on Government property.

3.5.4   Removal from Government Property

Transport waste materials removed from demolished and deconstructed 
structures, except waste soil, from Government property for legal 
disposal.  Dispose of waste soil as directed.

3.6   REUSE OF SALVAGED ITEMS

Recondition salvaged materials and equipment designated for reuse before 
installation.  Replace items damaged during removal and salvage operations 
or restore them as necessary to usable condition.

       -- End of Section --
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SECTION 03 11 13.00 10

STRUCTURAL CAST-IN-PLACE CONCRETE FORMING
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ACI INTERNATIONAL (ACI)

ACI 347 (2004; Errata 2008) Guide to Formwork for 
Concrete

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.4 (1995; R 2004) Basic Hardboard

APA - THE ENGINEERED WOOD ASSOCIATION (APA)

APA PS 1 (1995) Voluntary Product Standard for 
Construction and Industrial Plywood

ASTM INTERNATIONAL (ASTM)

ASTM C 1077 (2010c) Standard Practice for Laboratories 
Testing Concrete and Concrete Aggregates 
for Use in Construction and Criteria for 
Laboratory Evaluation

ASTM C 31/C 31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C 39/C 39M (2010) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens

1.2   SYSTEM DESCRIPTION

The design, engineering, and construction of the formwork is the 
responsibility of the Contractor.  Design formwork in accordance with 
methodology of ACI 347 for anticipated loads, lateral pressures, and 
stresses, and capable of withstanding the pressures resulting from 
placement and vibration of concrete.  Comply with the tolerances specified 
in Section 03 30 00.00 10 STRUCTURAL CAST-IN-PLACE CONCRETE, paragraph 
CONSTRUCTION TOLERANCES.  However, for surfaces with an ACI Class A surface 
designation, limit the allowable deflection for facing material between 
studs, for studs between walers and walers between bracing to 0.0025 times 
the span.  Design the formwork as a complete system with consideration 
given to the effects of cementitious materials and mixture additives such 
as fly ash, cement type, plasticizers, accelerators, retarders, air 
entrainment, and others.  Monitor the adequacy of formwork design and 
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construction prior to and during concrete placement as part of the 
Contractor's approved Quality Control Plan.  Submit signed and sealed 
design analysis and calculations for form design and methodology used in 
the design by a Professional Engineer licensed in the State of Maryland.  

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Formwork; G

SD-03 Product Data

Design; Signed and sealed by a Professional Engineer licensed in 
the State of Maryland
Form Materials; G
Form Releasing Agents; G

SD-06 Test Reports

Inspection
Formwork Not Supporting Weight of Concrete; G.

PART 2   PRODUCTS

2.1   FORM MATERIALS

Submit manufacturer's data, including literature describing form materials, 
accessories, and form releasing agents.

2.1.1   Forms For Class A Finish

Forms for Class A finished surfaces shall be plywood panels conforming to 
APA PS 1, Grade B-B concrete form panels, Class I or II.  Other form 
materials or liners may be used provided the smoothness and appearance of 
concrete produced will be equivalent to that produced by the plywood 
concrete form panels.  Forms for round columns shall be the prefabricated 
seamless type.

2.1.2   Forms For Class B Finish

This class of finish shall apply to all surfaces except those specified to  
receive Class A ,  Class C ,  Class D.  Forms for Class B finished surfaces 
shall be plywood panels conforming to APA PS 1, Grade B-B concrete form 
panels, Class I or II.  Other form materials or liners may be used provided 
the smoothness and appearance of concrete produced will be equivalent to 
that produced by the plywood concrete form panels.   Steel lining on wood 
sheathing will not be permitted.

2.1.3   Forms For Class C Finish

Forms for Class C finished surfaces shall be shiplap lumber; plywood 
conforming to APA PS 1, Grade B-B concrete form panels, Class I or II; 
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tempered concrete form hardboard conforming to AHA A135.4; other approved 
concrete form material; or steel, except that steel lining on wood 
sheathing shall not be used. 

2.1.4   Forms For Class D Finish

Forms for Class D finished surfaces, except where concrete is placed 
against earth, shall be wood or steel or other approved concrete form 
material.

2.1.5   Retain-In-Place Metal Forms

Retain-in-place metal forms for concrete slabs and roofs shall be as 
specified in Section 05 30 00 STEEL DECKS.

2.1.6   Form Ties

Form ties shall be factory-fabricated metal ties, shall be of the removable 
or internal disconnecting or snap-off type, and shall be of a design that 
will not permit form deflection and will not spall concrete upon removal.  
Provide solid backing for each tie.  Except where removable tie rods are 
used, ties shall not leave holes in the concrete surface less than 1/4 inch 
nor more than 1 inch deep and not more than 1 inch in diameter.  Terminate 
the embedded portion of metal ties not less that 2 inches from any concrete 
surface exposed to water.  Removable tie rods shall be not more than 1-1/2 
inches in diameter.  Plastic snap ties may be used in locations where the 
surface will not be exposed to view.

2.1.7   Form Releasing Agents

Form releasing agents shall be commercial formulations that will not bond 
with, stain or adversely affect concrete surfaces.  Agents shall not impair 
subsequent treatment of concrete surfaces depending upon bond or adhesion 
nor impede the wetting of surfaces to be cured with water or curing 
compounds.  If special form liners are to be used, follow the 
recommendation of the form coating manufacturer.  Submit manufacturer's 
recommendation on method and rate of application of form releasing agents.

2.2   VOID FORMS

2.2.1   Polystyrene Rigid Insulation

Polystyrene rigid insulation shall conform to ASTM C578, Type V, VI, or 
VII, square edged.  Size shall be 1-1/2 inches thick by 16 inches in height 
by 3 feet in length, unless otherwise indicated.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Formwork

Forms shall be constructed true to the structural design and required 
alignment.  Forms shall be mortar tight, properly aligned and adequately 
supported to produce concrete surfaces meeting the surface requirements 
specified in Section 03 30 00.00 10 CAST-IN-PLACE STRUCTURAL CONCRETE  and 
conforming to construction tolerance given in TABLE 1.  Continuously 
monitor the alignment and stability of the forms during all phases to 
assure the finished product will meet the required surface class 
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specified.  Failure of any supporting surface either due to surface 
texture, deflection or form collapse shall be the responsibility of the 
Contractor as will the replacement or correction of unsatisfactory 
surfaces.  Where concrete surfaces are to have a Class A or Class B finish, 
joints in form panels shall be arranged as approved.  When forms for 
continuous surfaces are placed in successive units, care shall be taken to 
fit the forms over the completed surface to obtain accurate alignment of 
the surface and to prevent leakage of mortar.  Forms shall not be re-used 
if there is any evidence of defects which would impair the quality of the 
resulting concrete surface.  All surfaces of used forms shall be cleaned of 
mortar and any other foreign material before reuse.  Form ties that are to 
be completely withdrawn shall be coated with a nonstaining bond breaker.  

3.2   CHAMFERING

All exposed joints, edges and external corners shall be chamfered by 
molding placed in the forms unless the drawings specifically state that 
chamfering is to be omitted or as otherwise specified.  Chamfered joints 
shall not be permitted where earth or rockfill is placed in contact with 
concrete surfaces.  Chamfered joints shall be terminated twelve inches 
outside the limit of the earth or rockfill so that the end of the chamfers 
will be clearly visible.

3.3   COATING

Forms for Class A and Class B finished surfaces shall be coated with a form 
releasing agent before the form or reinforcement is placed in final 
position.  The coating shall be used as recommended in the manufacturer's 
printed or written instructions.  Forms for Class C and D finished surfaces 
may be wet with water in lieu of coating immediately before placing 
concrete, except that in cold weather with probable freezing temperatures, 
coating shall be mandatory.  Surplus coating on form surfaces and coating 
on reinforcing steel and construction joints shall be removed before 
placing concrete.

3.4   FORM REMOVAL

Forms shall not be removed without approval.  The minimal time required for 
concrete to reach a strength adequate for removal of formwork without 
risking the safety of workers or the quality of the concrete depends on a 
number of factors including, but not limited to, ambient temperature, 
concrete lift heights, type and amount of concrete admixture, and type and 
amount of cementitious material in the concrete.  It is the responsibility 
of the Contractor to consider all applicable factors and leave the forms in 
place until it is safe to remove them.  In any case forms shall not be 
removed unless the minimum time or minimum compressive strength 
requirements below are met, except as otherwise directed or specifically 
authorized.  When conditions are such as to justify the requirement, forms 
will be required to remain in place for a longer period.  All removal shall 
be accomplished in a manner which will prevent damage to the concrete and 
ensure the complete safety of the structure.  Where forms support more than 
one element, the forms shall not be removed until the form removal criteria 
are met by all supported elements.  Form removal shall be scheduled so that 
all necessary repairs can be performed as specified in Section 
03 35 00.00 10  CONCRETE FINISHING.  Evidence that concrete has gained 
sufficient strength to permit removal of forms shall be determined by tests 
on control cylinders.  All control cylinders shall be stored in the 
structure or as near the structure as possible so they receive the same 
curing conditions and protection methods as given those portions of the 
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structure they represent.  Control cylinders shall be removed from the 
molds at an age of no more than 24 hours.  All control cylinders shall be 
prepared and tested in accordance with ASTM C 31/C 31M and ASTM C 39/C 39M 
at the expense of the Contractor by an independent laboratory that complies 
with ASTM C 1077 and shall be tested within 4 hours after removal from the 
site.

3.4.1   Formwork Not Supporting Weight of Concrete

Formwork for walls, columns, sides of beams, gravity structures, and other 
vertical type formwork not supporting the weight of concrete shall not be 
removed in less than 24 hours after concrete placement is completed.  If 
forms are desired to be removed in less than 24 hours on formwork not 
supporting the weight of concrete, the evaluation and results of the 
control cylinder tests shall be submitted to and approved by the 
Contracting Officer before the forms are removed.

3.5   INSPECTION

Forms and embedded items shall be inspected in sufficient time prior to 
each concrete placement in order to certify to the Contracting Officer that 
they are ready to receive concrete.  The results of each inspection shall 
be reported in writing.  Submit field inspection reports for concrete forms 
and embedded items.

TABLE 1
TOLERANCES FOR FORMED SURFACES

1.  Variations from the plumb:

a.  In the lines and surfaces of 
columns, piers, walls and in arises

1/4 inch in any 10 feet of length
Maximum for entire length -- 1 inch

b.  For exposed corner columns, 
control-joint grooves, and other 
conspicuous lines

1/4 inch in any 20 feet of length
Maximum for entire length -- 1/2 
inch

2.  Variation for the level or from the grades indicated on the drawings:

a.  In slab soffits, ceilings beam 
soffits, and in arises,measured 
before removal of supporting shores

1/4 inch in any 10 feet of length
3/8 inch in any bay or in any 20 
feet of length
Maximum for entire length -- 3/4 
inch

b.  In exposed lintels, sills, 
parapets, horizontal grooves, and 
other conspicuous lines

1/4 inch in any bay or in any 20 
feet of length
Maximum for entire length -- 1/2 
inch

3.  Variation of the linear 
building lines from established 
position in plan

1/2 inch in any 10 feet
1 inch maximum
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TABLE 1
TOLERANCES FOR FORMED SURFACES

4.  Variation of distance between 
walls, columns, partitions

1/4 inch per 10 feet of distance, 
but not more than 1/2 inch in any 
one bay, and not more than 1 inch 
total variation

5.  Variation in the sizes and 
locations of sleeves, floor 
openings, and wall opening

Minus 1/4 inch, Plus 1/2 inch

6.  Variation in cross-sectional 
dimensions of columns and beams and 
in the thickness of slabs and walls

Minus 1/4 inch, Plus 1/2 inch

7.  Footings:

a.  Variation of dimensions in plan Minus 1/2 inch, plus 2 inches when 
formed or plus 3 inches when placed 
against unformed excavation

b.  Misplacement of eccentricity 2 percent of the footing width in 
the direction of misplacement but 
not more than 2 inches

c.  Reduction in thickness Minus 5 percent of the specified 
thickness

8.  Variation in steps:

a.  In a flight of stairs Riser -- 1/8 inch
Tread -- 1/4 inch

b.  In consecutive steps Riser -- 1/16 inch
Tread -- 1/8 inch

       -- End of Section --
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SECTION 03 15 00.00 10

CONCRETE ACCESSORIES
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.4 (1995; R 2004) Basic Hardboard

ASTM INTERNATIONAL (ASTM)

ASTM D 1751 (2004; R 2008) Standard Specification for 
Preformed Expansion Joint Filler for 
Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (2004a; R 2008) Standard Specification for 
Preformed Sponge Rubber Cork and Recycled 
PVC Expansion

ASTM D 5249 (1995; R 2006) Backer Material for Use 
with Cold-and Hot-Applied Joint Sealants 
in Portland-Cement Concrete and Asphalt 
Joints

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Waterstops; G

SD-03 Product Data

Preformed Expansion Joint Filler; G
Sealant; G
Waterstops; G

SD-04 Samples

Waterstops; G
Splicing Waterstops; G
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SD-07 Certificates

Preformed Expansion Joint Filler; G
Sealant; G
Waterstops; G

1.3   DELIVERY, STORAGE, AND HANDLING

Protect material delivered and placed in storage off the ground from 
moisture, dirt, and other contaminants.  Deliver sealants in the 
manufacturer's original unopened containers.  Remove sealants from the site 
whose shelf life has expired.  Store waterstops under cover to protect from 
moisture, sunlight, and other contaminants.

PART 2   PRODUCTS

2.1   CONTROL JOINT STRIPS

Control joint strips shall be 1/8 inch thick tempered hardboard conforming 
to AHA A135.4, Class 1.  In lieu of hardboard strips, rigid 
polyvinylchloride (PVC) or high impact polystyrene (HIPS) insert strips 
specifically designed to induce controlled cracking in slabs on grade may 
be used.  Such insert strips shall have removable top section.

2.2   PREFORMED EXPANSION JOINT FILLER

Expansion joint filler shall be preformed material conforming to ASTM D 1751
or ASTM D 1752, Type I..  Submit certified manufacturer's test reports for 
premolded expansion joint filler strips, compression seals and lubricant, 
and metallic waterstops to verify compliance with applicable 
specification.  Unless otherwise indicated, filler material shall be 3/8 
inch thick and of a width applicable for the joint formed.  Backer 
material, when required, shall conform to ASTM D 5249.

2.3   JOINT SEALANT

All concrete joint sealants shall conform to the requirements of this 
section.  All other joint sealants shall be as specified in Section 07 92 00, 
JOINT SEALANTS.

Concrete joint sealants shall conform to the following:

2.3.1   Horizontal Surfaces

Cold-applied elastomeric joint sealant.  ASTM C 920, Type M, Grade P, Class 
25, for Use T.

2.3.2   Vertical Surfaces

Cold-applied elastomeric joint sealant.  ASTM C 920, Type M, Grade NS, 
Class 25, for Use T.

2.3.3   Joint Bond Breaker and Back-up Material

Bond breaker material shall be polyethylene tape, coated paper, metal foil 
or similar type materials.  Reference manufacturer's specifications for 
recommended product.  The back-up material shall be compressible, 
non-shrink, nonreactive with sealant, and non-absorptive material type such 
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as extruded butyl or polychloroprene rubber.

2.4   WATERSTOPS

Shop fabricate intersection and change of direction waterstops.  Submit a 
sample of each material consisting of a piece not less than 12 inches long.  
For spliced segments of waterstops to be installed in the work, furnish 
spliced samples of each size and type as required in paragraph 
"Non-Metallic Hydrophilic Waterstop Samples."  Make the spliced samples 
using straight run pieces with the splice located at the mid-length of the 
sample and finished as required for the installed waterstop.  The total 
length of each spliced sample shall be not less than 12 inches long.  
Submit waterstop materials and splice samples for inspection and testing 
identified to indicate manufacturer, type of material, size and quantity of 
material and shipment represented.

2.4.1   Self-Expanding Butyl Strip Waterstops

Provide self-expanding butyl strip waterstops of pre-manufactured rectangular 
or trapezoidal strip, butyl rubber with sodium bentonite or other hydrophilic 
polymers, for adhesive bonding to concrete, 3/4 by 1 inch.

2.4.2   Self-Expanding Rubber Strip Waterstops

Provide self-expanding rubber strip waterstops of pre-manufactured 
rectangular or trapezoidal strip, bentonite-free hydrophilic polymer modified 
chloroprene rubber, for adhesive bonding to concrete, 3/8 x 3/4 inch.

2.5   TESTS, INSPECTIONS, AND VERIFICATIONS

2.5.1   Materials Tests

2.5.2   Splicing Waterstops

2.5.2.1   Procedure and Performance Qualifications

Demonstrate procedure and performance qualifications for splicing 
waterstops in the presence of the Contracting Officer.  Submit procedures 
for splicing waterstops for approval.

2.5.2.2   Non-Metallic Hydrophilic Waterstops

Demonstrate procedure and performance qualifications for splicing 
self-expanding waterstops by the manufacturer at the factory and the 
Contractor at the job site by each making three spliced samples of each 
size and type of finished waterstop.

PART 3   EXECUTION

3.1   INSTALLATION

Joint locations and details, including materials and methods of 
installation of joint fillers and waterstops, shall be as specified and 
indicated.  In no case shall any fixed metal be continuous through an 
expansion or contraction joint unless indicated on the drawings.

3.1.1   Control Joints

Control joints may be constructed by inserting tempered hardboard strips or 
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rigid PVC or HIPS insert strips into the plastic concrete using a steel 
parting bar, when necessary, or by cutting the concrete with a saw after 
concrete has set.  Make joints  1/8 inch to 3/16 inch wide and extend into 
the slab one-fourth the slab thickness, minimum, but not less than 1 inch.

3.1.1.1   Joint Strips

Provide strips of the required dimensions and as long as practicable.  
After the first floating, groove the concrete with a tool at the joint 
locations.  Insert the strips in the groove and depress them until the top 
edge of the vertical surface is flush with the surface of the slab.  Float 
and finish the slab as specified.  Working of the concrete adjacent to the 
joint shall be the minimum necessary to fill voids and consolidate the 
concrete.  Where indicated, saw out the top portion of the strip after the 
curing period to form a recess for sealer.  Discard the removable section 
of PVC or HIPS strips and leave the insert in place.  Maintain true 
alignment of the strips during insertion.

3.1.1.2   Sawed Joints

Saw joints early enough to prevent uncontrolled cracking in the slab, but 
late enough that this can be accomplished without appreciable spalling.  
Cutting shall be started as soon as the concrete has hardened sufficiently 
to prevent raveling of the edges of the saw cut.  Cutting shall be 
completed before shrinkage stresses become sufficient to produce cracking. 
Use concrete sawing machines that are adequate in number and power, and 
with sufficient replacement blades to complete the sawing at the required 
rate.  Utilize shatterproof abrasive or diamond-rimmed blades.  Cut joints 
to true alignment and in sequence of concrete placement.  Remove sludge and 
cutting debris.  Form reservoir for joint sealant.

3.1.1.3   Bond Breaker

Coat joints requiring a bond breaker with curing compound or with 
bituminous paint.  Protect waterstops during application of bond breaking 
material to prevent them from being coated.

3.1.2   Expansion and Isolation Joints

Use preformed expansion joint filler in expansion and isolation joints in 
slabs around columns and between slabs on grade and vertical surfaces where 
indicated.  Extend the filler to the full slab depth, unless otherwise 
indicated.  Neatly finish the edges of the joint with an edging tool of 1/8 
inch radius, except where a resilient floor surface will be applied.  Where 
the joint is to receive a sealant, the filler strips shall be installed at 
the proper level below the finished floor with a slightly tapered, dressed 
and oiled wood strip temporarily secured to the top to form a recess to the 
size shown on the drawings.  Remove the wood strip after the concrete has 
set.  Contractor may opt to use a removable expansion filler cap designed 
and fabricated for this purpose in lieu of the wood strip.  Thoroughly 
clean the groove of laitance, curing compound, foreign materials, 
protrusions of hardened concrete, and any dust.  If blowing out the groove 
use oil-free compressed air.

3.1.3   Joint Sealant

Fill sawed contraction joints and expansion joints in slabs with joint 
sealant, unless otherwise shown.  Joint surfaces shall be clean, dry, and 
free of oil or other foreign material which would adversely affect the bond 
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between sealant and concrete.  Apply joint sealant as recommended by the 
manufacturer of the sealant.

3.2   WATERSTOPS, INSTALLATION AND SPLICES

Install waterstops at the locations shown to form a continuous water-tight 
diaphragm.  Embed the bottom of each waterstop a minimum of 6 inches in to 
other cut-off systems.  Make adequate provision to support and completely 
protect the waterstops during the progress of the work.  Repair or replace 
any waterstop punctured or damaged.  Protect exposed waterstops during 
application of form release agents to avoid being coated.  Provide suitable 
guards to protect exposed projecting edges and ends of partially embedded 
waterstops from damage when concrete placement has been discontinued.  
Accomplish splices with certified trained personnel using approved 
equipment and procedures, according to manufacturer's splicing instructions.

3.2.1   Quality Assurance

Waterstop splicing defects which are unacceptable include, but are not 
limited to the following:  1) Tensile strength less than 80 percent of 
parent section.  2) Free lap joints.  3) Misalignment which reduces 
waterstop cross section more than 15 percent.  4) Bond failure at joint 
deeper than 1/16 inch or 15 percent of material thickness.  5) Misalignment 
of waterstop splice resulting in misalignment of waterstop in excess of 1/2 
inch in 10 feet.  6) Charred or burnt material.  7) Bubbles or inadequate 
bonding.

3.2.2   Non-Metallic Hydrophilic Waterstop Installation

Miter cut ends to be joined with sharp knife or shears.  The ends shall be 
adhered with cyanacryiate (super glue) adhesive.  When joining hydrophilic 
type waterstop to PVC waterstop, the hydrophilic waterstop shall be 
positioned as shown on the drawings.  Apply a liberal amount of a single 
component hydrophilic sealant to the junction to complete the transition.

3.3   CONSTRUCTION JOINTS

Treat construction joints coinciding with expansion and control joints as 
expansion or control joints as applicable.

        -- End of Section --
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SECTION 03 20 00.00 10

CONCRETE REINFORCING
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ACI INTERNATIONAL (ACI)

ACI 318 (2008; Errata 2010) Building Code 
Requirements for Structural Concrete and 
Commentary

ACI SP-66 (2004) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM A 1035/A 1035M (20009) Standard Specification for 
Deformed and Plain, Low-carbon, Chromium, 
Steel Bars for Concrete Reinforcement

ASTM A 184/A 184M (2006) Standard Specification for 
Fabricated Deformed Steel Bar Mats for 
Concrete Reinforcement

ASTM A 185/A 185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete

ASTM A 370 (2010) Standard Test Methods and 
Definitions for Mechanical Testing of 
Steel Products

ASTM A 53/A 53M (2010) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A 615/A 615M (2009b) Standard Specification for 
Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

ASTM A 675/A 675M (2003; R 2009) Standard Specification for 
Steel Bars, Carbon, Hot-Wrought, Special 
Quality, Mechanical Properties

ASTM A 706/A 706M (2009b) Standard Specification for 
Low-Alloy Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A 884/A 884M (2006) Standard Specification for 
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Epoxy-Coated Steel Wire and Welded Wire 
Reinforcement

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI 10MSP (2009; 28th Ed) Manual of Standard Practice

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Reinforcement; G

SD-03 Product Data

Butt-Splices; G
Material; G

SD-06 Test Reports

Material; G
Tests, Inspections, and Verifications; G

SD-07 Certificates

Reinforcing Steel; G
Recycled content, welded wire; G

1.3   DELIVERY, STORAGE, AND HANDLING

Reinforcement and accessories shall be stored off the ground on platforms, 
skids, or other supports.

PART 2   PRODUCTS

2.1   DOWELS

Dowels shall conform to ASTM A 675/A 675M, Grade 80.  Steel pipe conforming 
to ASTM A 53/A 53M, Schedule 80, may be used as dowels provided the ends 
are closed with metal or plastic inserts or with mortar.

2.2   FABRICATED BAR MATS

Fabricated bar mats shall conform to ASTM A 184/A 184M.

2.3   REINFORCING STEEL

Reinforcing steel shall be deformed bars conforming to ASTM A 615/A 615M, 
ASTM A 706/A 706M, or ASTM A 1035/A 1035M grades and sizes as indicated.  

Submit certified copies of mill reports attesting that the reinforcing 
steel furnished contains no less than 25 percent recycled scrap steel and 
meets the requirements specified herein, prior to the installation of 
reinforcing steel.
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2.4   WELDED WIRE FABRIC

Welded wire fabric shall conform to ASTM A 185/A 185M.  When directed by 
the Contracting Officer for special applications, welded wire fabric shall 
conform to ASTM A 884/A 884M. Submit documentation attesting that welded 
wire fabric contains a minimum of 85 percent total recycled content.

2.5   WIRE TIES

Wire ties shall be 16 gauge or heavier black annealed steel wire.

2.6   SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in 
accordance with CRSI 10MSP and shall be steel or precast concrete blocks.  
Precast concrete blocks shall have wire ties and shall be not less than 4 
inches square when supporting reinforcement on ground.  Precast concrete 
block shall have compressive strength equal to that of the surrounding 
concrete.  Where concrete formed surfaces will be exposed to weather or 
where surfaces are to be painted, steel supports within 1/2 inch of 
concrete surface shall be galvanized, plastic protected or of stainless 
steel.  Concrete supports used in concrete exposed to view shall have the 
same color and texture as the finish surface.  For slabs on grade, supports 
shall be precast concrete blocks, plastic coated steel fabricated with 
bearing plates, or specifically designed wire-fabric supports fabricated of 
plastic.

2.7   TESTS, INSPECTIONS, AND VERIFICATIONS

Perform material tests, specified and required by applicable standards, by 
an approved laboratory and certified to demonstrate that the materials are 
in conformance with the specifications.  Tests, inspections, and 
verifications shall be performed and certified at the Contractor's 
expense.  Submit certified tests reports of reinforcement steel showing 
that the steel complies with the applicable specifications for each steel 
shipment and identified with specific lots prior to placement.  Submit 
three copies of the heat analyses for each lot of steel furnished 
certifying that the steel conforms to the heat analyses.

2.7.1   Reinforcement Steel Tests

Mechanical testing of steel shall be in accordance with ASTM A 370 except 
as otherwise specified or required by the material specifications.  Tension 
tests shall be performed on full cross-section specimens using a gage 
length that spans the extremities of specimens with welds or sleeves 
included.  Chemical analyses of steel heats shall show the percentages of 
carbon, phosphorous, manganese, sulphur and silicon present in the steel.

PART 3   EXECUTION
 
3.1   REINFORCEMENT

Reinforcement steel and accessories shall be fabricated and placed as 
specified and shown and approved shop drawings.  Fabrication and placement 
details of steel and accessories not specified or shown shall be in 
accordance with ACI SP-66 and ACI 318.  Reinforcement shall be cold bent 
unless otherwise authorized.  Bending may be accomplished in the field or 
at the mill.  Bars shall not be bent after embedment in concrete.  Safety 
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caps shall be placed on all exposed ends of vertical concrete reinforcement 
bars that pose a danger to life safety.  Wire tie ends shall face away from 
the forms.  Submit detail drawings showing reinforcing steel placement, 
schedules, sizes, grades, and splicing and bending details.  Drawings shall 
show support details including types, sizes and spacing.

3.1.1   Placement

Reinforcement shall be free from loose rust and scale, dirt, oil, or other 
deleterious coating that could reduce bond with the concrete.   
Reinforcement shall be placed in accordance with ACI 318 at locations shown 
plus or minus one bar diameter.   Reinforcement shall not be continuous 
through expansion joints and shall be as indicated in the Drawings through 
construction or contraction joints.  Concrete coverage shall be as 
indicated or as required by ACI 318.  If bars are moved more than one bar 
diameter to avoid interference with other reinforcement, conduits or 
embedded items, the resulting arrangement of bars, including additional 
bars required to meet structural requirements, shall be approved by the 
Contracting Officer before concrete is placed.

3.1.2   Splicing

Splices of reinforcement shall conform to ACI 318 and shall be made only as 
required or indicated.  Splicing shall be by lapping or by mechanical butt 
connection; except that lap splices shall not be used for bars larger than 
No. 11 unless otherwise indicated.  Lapped bars shall be placed in contact 
and securely tied or spaced transversely apart to permit the embedment of 
the entire surface of each bar in concrete.  Lapped bars shall not be 
spaced farther apart than one-fifth the required length of lap or 6 inches, 
whichever is less.  Mechanical butt splices shall be in accordance with the 
recommendation of the manufacturer of the mechanical splicing device.  Butt 
splices shall develop 125 percent of the specified minimum yield tensile 
strength of the spliced bars or of the smaller bar in transition splices.  
Bars shall be flame dried before butt splicing.  Adequate jigs and clamps 
or other devices shall be provided to support, align, and hold the 
longitudinal centerline of the bars to be butt spliced in a straight line.

3.1.3   Placing Tolerances

3.1.3.1   Spacing

The spacing between adjacent bars and the distance between layers of bars 
may not vary from the indicated position by more than one bar diameter nor 
more than 1 inch.

3.1.3.2   Concrete Cover

The minimum concrete cover of main reinforcement steel bars shall be as 
shown.  The allowable variation for specified values of minimum cover 
greater than 2 in/s plus 3/8 inches. For all other cover values, the 
allowable variation is plus 1/8 inch.

3.1.4   Splicing

Splices in steel bars shall be made only as required.  Bars may be spliced 
at alternate or additional locations at no additional cost to the 
Government subject to approval by the Contracting Officer.
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3.1.4.1   Lap Splices

Lap splices shall be used only for bars smaller than size #14 bar and 
welded wire fabric.  Lapped bars may be placed in contact and securely tied 
or spaced transversely apart to permit the embedment of the entire surface 
of each bar in concrete.  Lapped bars shall not be spaced farther apart 
than 1/5 the required length of lap or 6 inches, whichever is smaller.

3.1.4.2   Butt-Splices

Use butt-splices only for splicing size #14 and #18 bars and for splicing 
#11 bars to larger bars except where otherwise shown or authorized.  Make 
butt-splices by a method which develops splices suitable for tension, 
compression and stress reversal applications.  Butt-splices shall develop 
90 percent of the specified minimum ultimate tensile strength of the 
smallest bar of each splice.  Bars shall be cleaned of all oil, grease, 
dirt, rust, scale and other foreign substances and shall be flame dried 
before splicing.  Adequate jigs and clamps or other devices shall be 
provided to support, align and hold the longitudinal centerline of the bars 
to be butt-spliced in a straight line.  Submit proposed procedure for 
butt-splicing steel bars prior to making the test butt-splices for 
qualification of the procedure.  Properties and analyses of steel bars and 
splicing materials shall be included in the submitted procedure.  Physical 
properties of splicing sleeves shall include length, inside and outside 
diameters, and inside surface details.  Butt-splices shall be as follows:

a.  Mechanical Butt-Splices - Mechanical butt-splices shall be an 
approved exothermic, threaded coupling, swaged sleeve or other positive 
connecting type.  Bars to be spliced by a mechanical butt-splicing 
process may be sawed, sheared or flame cut provided the ends of sheared 
bars are reshaped after shearing and all slag is removed from the ends 
of flame cut bars by chipping and wire brushing prior to splicing.  
Surfaces to be enclosed within a splice sleeve or coupling shall be 
cleaned by wire brushing or other approved method prior to splicing.  
Splices shall be made using manufacturer's standard jigs, clamps, 
ignition devices and other required accessories.  In addition to the 
strength requirements specified in paragraph BUTT-SPLICES the 
additional deformation of number 14 and smaller bars due to slippage or 
other movement within the splice sleeve shall not exceed 0.015 inches 
(unit strain 0.0015 inches/inch) beyond the elongation of an unspliced 
bar based upon a 10 inch gage length spanning the extremities of the 
sleeve at a stress of 30,000 psi.  The additional deformation of number 
18 bars shall not exceed 0.03 inches (unit strain 0.003 inches/inch) 
beyond the elongation of an unspliced bar based upon a 10 inch gage 
length spanning the extremities of the sleeve at a stress of 30,000 psi. 
The amount of the additional deformation shall be determined from the 
stress-strain curves of the unspliced and spliced bars tested as 
required paragraph QUALIFICATION OF BUTT-SPLICING PROCEDURE for 
qualification of the butt-splicing procedure. Tension splices of number 
14 or smaller bar shall be staggered longitudinally a minimum of 5 feet 
or as otherwise indicated so that no more than half of the bars are 
spliced at any one section.  Tension splices of number 18 bars shall be 
staggered longitudinally a minimum of 5 feet so that no more than 1/3 
of the bars are spliced at any one section.

3.2   WELDED-WIRE FABRIC PLACEMENT

Welded-wire fabric shall be placed in slabs as indicated.  Fabric placed in 
slabs on grade shall be continuous between expansion, construction, and 
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contraction joints.  Fabric placement at joints shall be as indicated in 
the Drawings. Lap splices shall be made in such a way that the overlapped 
area equals the distance between the outermost crosswires plus 2 inches.  
Laps shall be staggered to avoid continuous laps in either direction.   
Fabric shall be wired or clipped together at laps at intervals not to exceed
4 feet.  Fabric shall be positioned by the use of supports.

3.3   DOWEL INSTALLATION

Dowels shall be installed in slabs on grade at locations indicated in the 
Drawings and at right angles to joint being doweled.  Dowels shall be 
accurately positioned and aligned parallel to the finished concrete surface 
before concrete placement.  Dowels shall be rigidly supported during 
concrete placement.  One end of dowels shall be coated with a bond breaker.

3.4   FIELD TESTS AND INSPECTIONS

3.4.1   Identification of Splices

Establish and maintain an approved method of identification of all field 
butt-splices which will indicate the splicer and the number assigned each 
splice made by the splicer.

3.4.2   Examining, Testing, and Correcting

Perform the following during the butt-splicing operations as specified and 
as directed:

a.  Visual Examination - Exothermic mechanical butt-splices shall be 
visually examined to determine if the filler metal is clearly visible 
at the tap holes and completely fills the sleeves at both ends except 
for spaces of not more than 3/8 inch occupied by packing.

b.  Tension Tests - Tensions tests to 90 percent of the minimum 
specified ultimate tensile strength of the spliced bars or to 
destruction shall be performed on one test specimen made in the field 
for every 25 splices made.  Test specimens shall be made by the 
splicers engaged in the work, using the approved splicing procedure and 
the same size bars placed in the same relative position, and under the 
same conditions as those in the groups represented by the specimens.  
Stress-strain curves shall be furnished for each butt-splice tested.

c.  Correction of Deficiencies - No splice shall be embedded in 
concrete until satisfactory results of visual examination and the 
required tests or examinations have been obtained.  All splices having 
visible defects or represented by test specimens which do not satisfy 
the tests or examinations shall be removed.  If any of the tension test 
specimens fail to meet the strength requirements or deformation 
limitations two production splices from the same lot represented by the 
test specimens which failed shall be cut out and tension tested.  If 
both of the retests pass the strength requirements and deformation 
limitations all of the splices in the lot will be accepted.  If one or 
both of the retests fail to meet the strength requirements or 
deformation limitations all of the splices in the lot will be 
rejected.  All costs of removal, testing and resplicing of the 
additional production splices shall be borne by the Contractor.  The 
bars of rejected splices shall be cut off outside the splice zone of 
weld metal, filler metal contact, coupling or sleeve.  The cut ends 
shall be finished as specified and the joints shall be respliced and 
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reinspected at no additional cost.

d.  Supplemental Examination - The Contracting Officer may require 
additional or supplemental tension tests of any completed splice.
Testing procedure and correction of deficiencies shall be performed as 
specified previously in paragraph "Examining, Testing and Correcting." 

        -- End of Section --
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SECTION 03 30 00.00 10

CAST-IN-PLACE STRUCTURAL CONCRETE
11/10

PART 1   GENERAL

1.1   LUMP SUM CONTRACT

Under this type of contract, concrete items will be paid for by lump sum 
and will not be measured.  The work covered by these items consists of 
furnishing all concrete materials, reinforcement, miscellaneous embedded 
materials, and equipment, and performing all labor for the forming, 
manufacture, transporting, placing, finishing, curing, and protection of 
concrete in these structures.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ACI INTERNATIONAL (ACI)

ACI 117 (2010) Specifications for Tolerances for 
Concrete Construction and Materials and 
Commentary

ACI 211.1 (1991; R 2009) Standard Practice for 
Selecting Proportions for Normal, 
Heavyweight and Mass Concrete

ACI 211.2 (1998; R 2004) Standard Practice for 
Selecting Proportions for Structural 
Lightweight Concrete

ACI 213R (2003) Guide for Structural 
Lightweight-Aggregate Concrete

ACI 214R (2002; Errata 2010) Evaluation of Strength 
Test Results of Concrete

ACI 305.1 (2006) Specification for Hot Weather 
Concreting

ACI 318 (2008; Errata 2010; Errata 2010) Building 
Code Requirements for Structural Concrete 
and Commentary

ASTM INTERNATIONAL (ASTM)

ASTM C 1017/C 1017M (2007) Standard Specification for Chemical 
Admixtures for Use in Producing Flowing 
Concrete

ASTM C 1064/C 1064M (2008) Standard Test Method for 
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Temperature of Freshly Mixed 
Hydraulic-Cement Concrete

ASTM C 1077 (2010d) Standard Practice for Laboratories 
Testing Concrete and Concrete Aggregates 
for Use in Construction and Criteria for 
Laboratory Evaluation

ASTM C 1107/C 1107M (2008) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)

ASTM C 1260 (2007) Standard Test Method for Potential 
Alkali Reactivity of Aggregates 
(Mortar-Bar Method)

ASTM C 136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM C 143/C 143M (2010) Standard Test Method for Slump of 
Hydraulic-Cement Concrete

ASTM C 150/C 150M (2009) Standard Specification for Portland 
Cement

ASTM C 1567 (2008) Standard Test Method for Potential 
Alkali-Silica Reactivity of Combinations 
of Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method)

ASTM C 173/C 173M (2010b) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Volumetric Method

ASTM C 192/C 192M (2007) Standard Practice for Making and 
Curing Concrete Test Specimens in the 
Laboratory

ASTM C 31/C 31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C 33/C 33M (2011) Standard Specification for Concrete 
Aggregates

ASTM C 330 (2009) Standard Specification for 
Lightweight Aggregates for Structural 
Concrete

ASTM C 39/C 39M (2010) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C 42/C 42M (2010a) Standard Test Method for Obtaining 
and Testing Drilled Cores and Sawed Beams 
of Concrete

ASTM C 494/C 494M (2010a) Standard Specification for 
Chemical Admixtures for Concrete

ASTM C 552 (2007) Standard Specification for Cellular 
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Glass Thermal Insulation

ASTM C 567 (2005a) Determining Density of Structural 
Lightweight Concrete

ASTM C 578 (2010a) Standard Specification for Rigid, 
Cellular Polystyrene Thermal Insulation

ASTM C 591 (2009) Standard Specification for Unfaced 
Preformed Rigid Cellular Polyisocyanurate 
Thermal Insulation

ASTM C 595/C 595M (2010) Standard Specification for Blended 
Hydraulic Cements

ASTM C 618 (2008a) Standard Specification for Coal 
Fly Ash and Raw or Calcined Natural 
Pozzolan for Use in Concrete

ASTM C 881/C 881M (2010) Standard Specification for 
Epoxy-Resin-Base Bonding Systems for 
Concrete

ASTM C 94/C 94M (2010a) Standard Specification for 
Ready-Mixed Concrete

ASTM C 989 (2010) Standard Specification for Slag 
Cement for Use in Concrete and Mortars

ASTM C172/C172M (2010) Standard Practice for Sampling 
Freshly Mixed Concrete

ASTM C231/C231M (2010) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method

ASTM C260/C260M (2010a) Standard Specification for 
Air-Entraining Admixtures for Concrete

ASTM D 75/D 75M (2009) Standard Practice for Sampling 
Aggregates

ASTM E 1155 (1996; R 2008) Standard Test Method for 
Determining Floor Flatness and Floor 
Levelness Numbers

NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA)

NRMCA QC 3 (2003) Quality Control Manual: Section 3, 
Plant Certifications Checklist: 
Certification of Ready Mixed Concrete 
Production Facilities

NRMCA TMMB 100 (2001; R 2007) Truck Mixer, Agitator and 
Front Discharge Concrete Carrier Standards

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 104 (1980) Method of Calculation of the 
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Fineness Modulus of Aggregate

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

COE CRD-C 521 (1981) Standard Test Method for Frequency 
and Amplitude of Vibrators for Concrete

COE CRD-C 94 (1995) Corps of Engineers Specification 
for Surface Retarders

1.3   SYSTEM DESCRIPTION

Provide concrete composed of portland cement, other cementitious and 
pozzolanic materials as specified, aggregates, water and admixtures as 
specified.

1.3.1   Proportioning Studies-Normal Weight Conc

Trial design batches, mixture proportions studies, and testing requirements 
for various classes and types of concrete specified are the responsibility 
of the Contractor. Mixture proportions shall be based on compressive 
strength as determined by test specimens fabricated in accordance with 
ASTM C 192/C 192M and tested in accordance with ASTM C 39/C 39M.

a.  Samples of all materials used in mixture proportioning studies shall be 
representative of those proposed for use in the project and be 
accompanied by the manufacturer's or producer's test reports indicating 
compliance with these specifications.

b.  Make trial mixtures having proportions, consistencies, and air content 
suitable for the work based on methodology described in ACI 211.1, 
using at least three different water-cement ratios for each type of 
mixture, which will produce a range of strength encompassing those 
required for each class and type of concrete required on the project.

c.  The maximum water-cement ratios required in subparagraph Water-Cement 
Ratio below will be the equivalent water-cement ratio as determined by 
conversion from the weight ratio of water to cement plus pozzolan, and 
ground granulated blast furnace slag (GGBF slag) by the weight 
equivalency method as described in ACI 211.1.  In the case where GGBF 
slag is used, the weight of the GGBF slag shall be included in the 
equations in ACI 211.1 for the term P, which is used to denote the 
weight of pozzolan.  If pozzolan is used in the concrete mixture, the 
minimum pozzolan content shall be 15 percent by weight of the total 
cementitious material, and the maximum shall be 25 percent.

d.  Design laboratory trial mixtures for maximum permitted slump and air 
content.  Make separate sets of trial mixture studies for each 
combination of cementitious materials and each combination of 
admixtures proposed for use.  No combination of either shall be used 
until proven by such studies, except that, if approved in writing and 
otherwise permitted by these specifications, an accelerator or a 
retarder may be used without separate trial mixture study.  Separate 
trial mixture studies shall also be made for concrete for any conveying 
or placing method proposed which requires special properties and for 
concrete to be placed in unusually difficult placing locations.

e.  Report the temperature of concrete in each trial batch.  For each 
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water-cement ratio, at least three test cylinders for each test age 
shall be made, cured in accordance with ASTM C 192/C 192M and tested at 
7 and 28 days in accordance with ASTM C 39/C 39M.  From these test 
results, plot a curve showing the relationship between water-cement 
ratio and strength for each set of trial mix studies.  In addition, a 
curve shall be plotted showing the relationship between 7 day and 28 
day strengths.  Design each mixture to promote easy and suitable 
concrete placement, consolidation and finishing, and to prevent 
segregation and excessive bleeding.

f.  Submit the results of trial mixture design studies along with a 
statement giving the maximum nominal coarse aggregate size and the 
proportions of ingredients that will be used in the manufacture of each 
strength or class of concrete, at least 14 days prior to commencing 
concrete placing operations.  Aggregate weights shall be based on the 
saturated surface dry condition.  Accompany the statement with test 
results from an approved independent commercial testing laboratory, 
showing that mixture design studies have been made with materials 
proposed for the project and that the proportions selected will produce 
concrete of the qualities indicated.  No substitutions shall be made in 
the materials used in the mixture design studies without additional 
tests to show that the quality of the concrete is satisfactory.

1.3.2   Proportioning Studies-Lightweight Aggregate Structural Conc

Trial design batches, mixture proportioning studies, and testing 
requirements shall conform to the requirements specified in paragraph 
Proportioning Studies for Normal Weight Concrete above, except as follows.  
Trial mixtures having proportions, consistencies and air content suitable 
for the work shall be made based on methodology described in ACI 211.2, 
using at least three different cement contents.  Proportion trial mixes to 
produce air dry unit weight, concrete strengths, maximum permitted slump, 
and air content.  Test specimens and testing shall be as specified for 
normal weight concrete except that 28-day compressive strength shall be 
determined from test cylinders that have been air dried at 50 percent 
relative humidity for the last 21 days.  Determine air dry unit weight in 
accordance with ASTM C 567, designed to be at least 2.0 pcf less than the 
maximum specified air dry unit weight.  Plot curves using these results 
showing the relationship between cement factor and strength and air dry 
unit weight.  Normal weight fine aggregate may be substituted for part or 
all of the lightweight fine aggregate, provided the concrete meets the 
strength and unit weight.  A correlation shall also be developed showing 
the ratio between air dry unit weight and fresh concrete unit weight for 
each mix.

1.3.3   Average Compressive Strength

The mixture proportions selected during mixture design studies shall 
produce a required average compressive strength (f'cr) exceeding the 
specified compressive strength (f'c) by the amount indicated below.  This 
required average compressive strength, f'cr, will not be a required 
acceptance criteria during concrete production.  However, whenever the 
daily average compressive strength at 28 days drops below f'cr during 
concrete production, or daily average 7-day strength drops below a strength 
correlated with the 28-day f'cr, adjust the mixture, as approved, to bring 
the daily average back up to f'cr.  During production, the required f'cr 
shall be adjusted, as appropriate, based on the standard deviation being 
attained on the job.

SECTION 03 30 00.00 10  Page 8



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

1.3.4   Computations from Test Records

Where a concrete production facility has test records, establish a standard 
deviation in accordance with the applicable provisions of ACI 214R.  Test 
records from which a standard deviation is calculated shall represent 
materials, quality control procedures, and conditions similar to those 
expected; shall represent concrete produced to meet a specified strength or 
strengths (f'c) within 1,000 psi of that specified for proposed work; and 
shall consist of at least 30 consecutive tests.  A strength test shall be 
the average of the strengths of two cylinders made from the same sample of 
concrete and tested at 28 days.  Required average compressive strength f'cr 
used as the basis for selection of concrete proportions shall be the larger 
of the equations that follow using the standard deviation as determined 
above:

 f'cr = f'c + 1.34S where units are in psi

 f'cr = f'c + 2.33S - 500 where units are in psi

Where S = standard deviation

Where a concrete production facility does not have test records meeting the 
requirements above but does have a record based on 15 to 29 consecutive 
tests, a standard deviation shall be established as the product of the 
calculated standard deviation and a modification factor from the following 
table:

NUMBER OF TESTS MODIFICATION FACTOR FOR STANDARD
DEVIATION

15 1.16

20 1.08

25 1.03

30 or more 1.00

1.3.5   Computations without Previous Test Records

When a concrete production facility does not have sufficient field strength 
test records for calculation of the standard deviation, the required 
average strength f'cr shall be determined as follows:

a.  If the specified compressive strength f'c is less than 3,000 psi,

 f'cr = f'c + 1000 psi

b.  If the specified compressive strength f'c is 3,000 to 5,000 psi,

 f'cr = f'c + 1,200 psi

1.3.6   Tolerances

Except as otherwise specified herein, tolerances for concrete batching, 
mixture properties, and construction as well as definition of terms and 
application practices shall be in accordance with ACI 117.  Take level and 
grade tolerance measurements of slabs as soon as possible after finishing; 
when forms or shoring are used, the measurements shall be made prior to 
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removal.

1.3.7   Floor Finish

For the purpose of this Section the following terminology correlation 
between ACI 117 and this Section shall apply:

Floor Profile Quality 
Classification From ACI 117

This Section

Conventional Bullfloated Same

Conventional Straightedged Same

Flat Float Finish or Trowel Finish

Very Flat Same.  Use only with F-system

Levelness tolerance does not apply where design requires floors to be 
sloped to drains or sloped for other reasons.

1.3.7.1   Floors by the F-Number System

The flatness and levelness of floors shall be carefully controlled and the 
tolerances shall be measured by the F-Number system of Paragraph 4.8.5 and 
4.8.5.1 of ACI 117.  Furnish an approved floor profilograph or other 
equipment capable of measuring the floor flatness (FF) number and the floor 
levelness (FL) number in accordance with ASTM E 1155.  Perform the 
tolerance measurements within 72 hours after floor slab construction while 
being observed by the Contracting Officer.  The tolerances of surfaces 
beyond the limits of ASTM E 1155 (the areas within 24 inches of embedments 
and construction joints) will be acceptable to the Contracting Officer. 
Tolerances of the following areas shall meet the requirements for the 
listed surfaces as specified in paragraphs 4.8.5 and 4.8.5.1 of ACI 117.

Surface Areas

Float Finish Surfaces to receive fluid-applied 
or sheet waterproofing, built-up 
membrane roofing or sand-bed 
terrazzo.

Trowel Finish Surfaces to receive flooring, 
carpet, tile over a cleavage 
membrane, paint or other 
thin-film finish coating.

1.3.8   Strength Requirements

Specified compressive strength (f'c) shall be as follows:

COMPRESSIVE STRENGTH STRUCTURE OR PORTION OF STRUCTURE

 4000 psi at 28 days Lightweight composite floor slabs 
on metal deck
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COMPRESSIVE STRENGTH STRUCTURE OR PORTION OF STRUCTURE

 3500 psi at 28 days Slab-on-grade

 3000 psi at 28 days Foundations including spread 
footings, wall footings, stem walls

Concrete made with high-early strength cement shall have a 7-day strength 
equal to the specified 28-day strength for concrete made with Type I or II 
portland cement.  Compressive strength shall be determined in accordance 
with ASTM C 39/C 39M.  

a.  Evaluation of Concrete Compressive Strength.  Fabricate compressive 
strength specimens ( 6 by 12 inch cylinders), laboratory cure them in 
accordance with ASTM C 31/C 31M and test them in accordance with 
ASTM C 39/C 39M.  The strength of the concrete will be considered 
satisfactory so long as the average of all sets of three consecutive 
test results equals or exceeds the specified compressive strength f'c 
and no individual test result falls below the specified strength f'c by 
more than 500 psi.  A "test" is defined as the average of two companion 
cylinders, or if only one cylinder is tested, the results of the single 
cylinder test.  Additional analysis or testing, including taking cores 
and/or load tests may be required at the Contractor's expense when the 
strength of the concrete in the structure is considered potentially 
deficient.

b.  Investigation of Low-Strength Compressive Test Results.  When any 
strength test of standard-cured test cylinders falls below the 
specified strength requirement by more than 500 psi or if tests of 
field-cured cylinders indicate deficiencies in protection and curing, 
take steps to assure that the load-carrying capacity of the structure 
is not jeopardized.  When the strength of concrete in place is 
considered potentially deficient, cores shall be obtained and tested in 
accordance with ASTM C 42/C 42M.  At least three representative cores 
shall be taken from each member or area of concrete in place that is 
considered potentially deficient.  The location of cores will be 
determined by the Contracting Officer to least impair the strength of 
the structure.  Concrete in the area represented by the core testing 
will be considered adequate if the average strength of the cores is 
equal to at least 85 percent of the specified strength requirement and 
if no single core is less than 75 percent of the specified strength 
requirement.  Non-destructive tests (tests other than test cylinders or 
cores) shall not be used as a basis for acceptance or rejection.  
Perform the coring and repair the holes; cores will be tested by the 
Government.

c.  Load Tests.  If the core tests are inconclusive or impractical to 
obtain or if structural analysis does not confirm the safety of the 
structure, load tests may be directed by the Contracting Officer in 
accordance with the requirements of ACI 318.  Concrete work evaluated 
by structural analysis or by results of a load test as being 
understrength shall be corrected in a manner satisfactory to the 
Contracting Officer.  All investigations, testing, load tests, and 
correction of deficiencies shall be performed by and at the expense of 
the Contractor and approved by the Contracting Officer, except that if 
all concrete is found to be in compliance with the drawings and 
specifications, the cost of investigations, testing, and load tests 
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will be at the expense of the Government.

1.3.9   Water-Cement Ratio

Maximum water-cement ratio (w/c) for normal weight concrete shall be as 
follows:

WATER-CEMENT RATIO, BY WEIGHT STRUCTURE OR PORTION OF STRUCTURE

0.45 lightweight composite floor slabs
on metal deck, slab on grade

0.48 reinforced foundation stemwalls,
spread footings, piers*

* any concrete exposed to freeze/thaw cycle or decing salts shall
have a maximum w/c ratio of 0.45.

These w/c's may cause higher strengths than that required above for 
compressive or flexural strength.  The maximum w/c required will be the 
equivalent w/c as determined by conversion from the weight ratio of water 
to cement plus pozzolan, and ground granulated blast furnace slag (GGBF 
slag) by the weight equivalency method as described in ACI 211.1.  In the 
case where or GGBF slag is used, the weight of the GGBF slag shall be 
included in the equations of ACI 211.1 for the term P which is used to 
denote the weight of pozzolan.

1.3.10   Air Entrainment

Except as otherwise specified for lightweight concrete, all normal weight 
concrete exposed to weather shall be air entrained to contain between 4 and 
7 percent total air, except that when the nominal maximum size coarse 
aggregate is 3/4 inch or smaller it shall be between 4.5 and 7.5 
percent.    Specified air content shall be attained at point of placement 
into the forms.  Air content for normal weight concrete shall be determined 
in accordance with ASTM C231/C231M.  Lightweight concrete in the composite 
slabs on metal deck shall be air-entrained with a total air content of 4.5 
to 7.5 percent, except that if the nominal maximum size coarse aggregate is 
3/8 inch or less, the air content shall be 5.5 to 8.5 percent.  Air content 
for lightweight concrete shall be determined in accordance with 
ASTM C 173/C 173M.

1.3.11   Slump

Slump of the concrete, as delivered to the point of placement into the 
forms, shall be within the following limits.  Slump shall be determined in 
accordance with ASTM C 143/C 143M.

Structural Element Slump

Minimum Maximum

Walls, columns and beams  2 in.  4 in.
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Structural Element Slump

Minimum Maximum

Foundation walls, 
substructure walls, footings, 
slabs

 2 in.  4 in.

Any structural concrete approved for placement by pumping:

At pump  2 in.  6 in.

At discharge of line  1 in.  4 in.

When use of a plasticizing admixture conforming to ASTM C 1017/C 1017M or 
when a Type F or G high range water reducing admixture conforming to 
ASTM C 494/C 494M is permitted to increase the slump of concrete, concrete 
shall have a slump of 2 to 4 inches before the admixture is added and a 
maximum slump of 8 inches at the point of delivery after the admixture is 
added. For troweled floors, slump of structural lightweight concrete with 
normal weight sand placed by pump shall not exceed 5 inches at the point of 
placement. 

1.3.12   Concrete Temperature

The temperature of the concrete as delivered shall not exceed 90 degrees F.  
When the ambient temperature during placing is 40 degrees F or less, or is 
expected to be at any time within 6 hours after placing, the temperature of 
the concrete as delivered shall be between 55 and 75 degrees F.

1.3.13   Size of Coarse Aggregate

Use the largest feasible nominal maximum size aggregate (NMSA), specified 
in PART 2 paragraph AGGREGATES, in each placement.  However, nominal 
maximum size of aggregate shall not exceed any of the following: 
three-fourths of the minimum cover for reinforcing bars, three-fourths of 
the minimum clear spacing between reinforcing bars, one-fifth of the 
narrowest dimension between sides of forms, or one-third of the thickness 
of slabs or toppings.

1.3.14   Lightweight Aggregate Structural Concrete

Lightweight aggregate structural concrete shall conform to the requirements 
specified for normal weight concrete except as specified herein.  Specified 
compressive strength shall be at least 4000 psiat 28 days, as determined by 
test specimens that have been air dried at 50 percent relative humidity for 
the last 21 days.  Air-dry unit weight shall not be over 110 at equilibrium 
as determined by ASTM C 567.  However, fresh unit weight shall be used for 
acceptance during concreting, using a correlation factor between the two 
types of unit weight as determined during mixture design studies.  

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-03 Product Data

Recycled Content Products; (LEED)
Portland Cement
Ready-Mixed Concrete
Underslab Vapor Barrier
Floor Hardener
Chemical Admixtures
Epoxy Resin

SD-04 Samples

Surface Retarder

SD-05 Design Data

Mixture Proportions; G
Lightweight Aggregate Concrete; G

SD-06 Test Reports

Testing and Inspection for CQC; G

SD-07 Certificates

Qualifications

1.5   QUALITY ASSURANCE

Submit qualifications for Contractor Quality Control personnel assigned to 
concrete construction as American Concrete Institute (ACI) Certified 
Workmen in one of the following grades or show written evidence of having 
completed similar qualification programs:

Concrete Field Testing Technician Grade I

Concrete Laboratory Testing 
Technician

Grade I or II

Concrete Construction Inspector Level II

Concrete Transportation 
Construction Inspector or 
Reinforced Concrete Special 
Inspector

Jointly certified by American 
Concrete Institute (ACI),   and 
International Code Council (ICC)

Foreman or Lead Journeyman of the 
flatwork finishing crew

Similar qualification for ACI 
Concrete Flatwork 
Technician/Finisher or equal, with 
written documentation

1.5.1   Pre-installation Meeting

A pre-installation meeting with the Contracting Officer will be required at 
least 10 days prior to start of construction at a location selected by the 
Contracting Officer.  The Contractor is responsible for calling the 
meeting; the Project Superintendent and active installation personnel shall 
be present.
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1.5.2   Special Properties and Products

Concrete may contain admixtures other than air entraining agents, such as 
water reducers, superplasticizers, or set retarding agents to provide 
special properties to the concrete, if specified or approved.  Any and all 
of these proposed admixturesof these materials to be used on the project 
shall be used in the mix design studies.  Mix designs submitted without 
admixtures included will not be accepted if the submitted mix designs do 
not include the admixtures intended to be used by the Contractor.

1.5.3   Technical Service for Specialized Concrete

Obtain the services of a factory trained technical representative to 
oversee proportioning, batching, mixing, placing, consolidating, and 
finishing of lightweight structural concrete.  The technical representative 
shall be on the job full time until the Contracting Officer is satisfied 
that field controls indicate concrete of specified quality is furnished and 
that the Contractor's crews are capable of continued satisfactory work.  
The technical representative shall be available for consultation with, and 
advice to, Government forces.

1.5.4   Government Assurance Inspection and Testing

Day-to day inspection and testing shall be the responsibility of the 
Contractor Quality Control (CQC) staff.  However, representatives of the 
Contracting Officer can and will inspect construction as considered 
appropriate and will monitor operations of the Contractor's CQC staff.  
Government inspection or testing will not relieve the Contractor of any CQC 
responsibilities.

1.5.4.1   Materials

The Government will sample and test aggregates, cementitious materials, 
other materials, and concrete to determine compliance with the 
specifications as considered appropriate.  Provide facilities and labor as 
may be necessary for procurement of representative test samples.  Samples 
of aggregates will be obtained at the point of batching in accordance with 
ASTM D 75/D 75M.  Other materials will be sampled from storage at the 
jobsite or from other locations as considered appropriate.  Samples may be 
placed in storage for later testing when appropriate.

1.5.4.2   Fresh Concrete

Fresh concrete will be sampled as delivered in accordance with 
ASTM C172/C172M and tested in accordance with these specifications, as 
considered necessary.

1.5.4.3   Hardened Concrete

Tests on hardened concrete will be performed by the Government when such 
tests are considered necessary.

1.5.4.4   Inspection

Concrete operations may be tested and inspected by the Government as the 
project progresses.  Failure to detect defective work or material will not 
prevent rejection later when a defect is discovered nor will it obligate 
the Government for final acceptance.
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1.6   DELIVERY, STORAGE, AND HANDLING

Store cement and other cementitious materials in weathertight buildings, 
bins, or silos which will exclude moisture and contaminants and keep each 
material completely separated.  Aggregate stockpiles shall be arranged and 
used in a manner to avoid excessive segregation and to prevent 
contamination with other materials or with other sizes of aggregates.  
Aggregate shall not be stored directly on ground unless a sacrificial layer 
is left undisturbed.  Store reinforcing bars and accessories above the 
ground on platforms, skids or other supports.  Other materials shall be 
stored in such a manner as to avoid contamination and deterioration.   
Materials shall be capable of being accurately identified after bundles or 
containers are opened.

PART 2   PRODUCTS

In accordance with Section 01 62 35 RECYCLED / RECOVERED MATERIALS submit 
documentation indicating: distance between manufacturing facility and the 
project site, distance of raw material origin from the project site, 
percentage of post-industrial and post-consumer recycled content per unit 
of product and relative dollar value of recycled content products to total 
dollar value of products included in project.  Submittals shall be as 
specified in the Submittals Section.

2.1   CEMENTITIOUS MATERIALS

Cementitious Materials shall be portland cement or portland cement in 
combination with pozzolan or ground granulated blast furnace slag 
conforming to appropriate specifications listed below.  Restrict usage of 
cementitious materials in concrete that will have surfaces exposed in the 
completed structure so there is no change in color, source, or type of 
cementitious material. Use one manufacturer for each type of cement, 
pozzolan, fly ash and ground slag.

2.1.1   Portland Cement

ASTM C 150/C 150M, Type I or Type II.

2.1.2   Blended Cements

ASTM C 595/C 595M, Type IP (MS) or IS (MS).

2.1.3   Pozzolan (Fly Ash)

Pozzolan shall conform to ASTM C 618, Class C or F, including low alkali 
requirements in Table 3 of ASTM C 618.  If pozzolan is used, it shall never 
be less than 15 percent nor more than 25 percent by weight of the total 
cementitious material.  Comply with EPA requirements in accordance with 
Section 01 62 35 RECYCLED / RECOVERED MATERIALS.

2.1.4   Ground Granulated Blast-Furnace (GGBF) Slag

ASTM C 989, Grade 120.

2.2   AGGREGATES

Fine and coarse aggregates shall "be tested and evaluated for 
alkali-aggregate reactivity in accordance with ASTM C 1260.  The fine and 
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coarse aggregates shall be evaluated separately and in combination, which 
matches the Contractor's proposed mix design proportioning.  All results of 
the separate and combination testing shall have a measured expansion less 
than 0.10 (0.08) percent at 16 days after casting.  Should the test data 
indicate an expansion of 0.10 (0.08) percent or greater, the aggregate(s) 
shall be rejected or additional testing using ASTM C 1260 and ASTM C 1567 
shall be performed.  The additional testing using ASTM C 1260 and 
ASTM C 1567 shall be performed using the low alkali portland cement in 
combination with ground granulated blast furnace (GGBF) slag, or Class F 
fly ash.  

2.2.1   Fine Aggregate

Fine aggregate shall conform to the quality and gradation requirements of 
ASTM C 33/C 33M.

2.2.2   Coarse Aggregate

Coarse aggregate shall conform to ASTM C 33/C 33M, Class 3S, size 
designation 57.

2.2.3   Lightweight Aggregate

Lightweight fine and coarse aggregate shall conform to the quality and 
gradation requirements of ASTM C 330, with a minimum coarse aggregate size 
of 3/4 inches.  Prewet and vacuum saturate lightweight aggregate in 
accordance with the Manufacturer's instructions unless otherwise 
specified.  For pumped concrete, prewet sufficiently to ensure that slump 
loss through the pump line does not exceed 4 inches.

2.3   CHEMICAL ADMIXTURES

Chemical admixtures, when required or permitted, shall conform to the 
appropriate specification listed.  Admixtures shall be furnished in liquid 
form and of suitable concentration for easy, accurate control of dispensing.

2.3.1   Air-Entraining Admixture

ASTM C260/C260M and shall consistently entrain the air content in the 
specified ranges under field conditions.

2.3.2   Accelerating Admixture

ASTM C 494/C 494M, Type C or E, except that calcium chloride or admixtures 
containing calcium chloride shall not be used.

2.3.3   Water-Reducing or Retarding Admixture

ASTM C 494/C 494M, Type A, B, or D, except that the 6-month and 1-year 
compressive and flexural strength tests are waived.

2.3.4   High-Range Water Reducer

ASTM C 494/C 494M, Type F or G, except that the 6-month and 1-year strength 
requirements are waived.  The admixture shall be used only when approved in 
writing by the Contracting Officer, such approval being contingent upon 
particular mixture control as described in the Contractor's Quality Control 
Plan and upon performance of separate mixture design studies.
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2.3.5   Surface Retarder

COE CRD-C 94.  Submit sample of surface retarder material with 
manufacturer's instructions for application in conjunction with air-water 
cutting.

2.3.6   Other Chemical Admixtures

Chemical admixtures for use in producing flowing concrete shall comply with 
ASTM C 1017/C 1017M, Type I or II.  These admixtures shall be used only 
when approved in writing by the Contracting Officer, such approval being 
contingent upon particular mixture control as described in the Contractor's 
Quality Control Plan and upon performance of separate mixture design 
studies.

2.4   WATER

Water for mixing shall be fresh, clean, potable, and free of injurious 
amounts of oil, acid, salt, or alkali, except that non-potable water may be 
used if it meets the requirements of COE CRD-C 400.

2.5   NONSHRINK GROUT

Nonshrink, non-metallic grout shall conform to ASTM C 1107/C 1107M, and 
shall be a commercial formulation suitable for the proposed application.

2.6   EPOXY RESIN

Epoxy resins for use in repairs shall conform to ASTM C 881/C 881M, Type V, 
Grade 2.  Class as appropriate to the existing ambient and surface 
temperatures.  Submit manufacturer's product data, indicating VOC content.  
Manufacturer's catalog data shall be submitted for the items above, 
including printed instructions.

2.7   EMBEDDED ITEMS

Embedded items shall be of the size and type indicated or as needed for the 
application.  Dovetail slots shall be galvanized steel.  Hangers for 
suspended ceilings shall be as specified in Section 09 51 00 ACOUSTICAL 
CEILINGS.  Inserts for shelf angles and bolt hangers shall be of malleable 
iron or cast or wrought steel.

2.8   PERIMETER INSULATION

Perimeter insulation shall be polystyrene conforming to ASTM C 578, Type 
II; polyurethane conforming to ASTM C 591, Type II; or cellular glass 
conforming to ASTM C 552, Type I or IV.  Comply with EPA requirements in 
accordance with Section 01 62 35 RECYCLED / RECOVERED MATERIALS.

2.9   UNDERSLAB VAPOR BARRIER

Comply with ASTM 1745, Class C; stated by manufacturer as suitable for 
installation in contact with soil or porous fill under concrete 
slab-on-grade. Vapor retarder shall be a polyethylene sheeting with a 
minimum thickness of 10 mils with a vapor permeance rating not exceeding 
0.04 perms as determined in accordance with ASTM E 96/E 96M.  Single-ply 
polyethylene products are not permissible.  Submit manufacturer's product 
data, indicating recycled and VOC content.
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2.9.1   Underslab Vapor Retarder Seam Tape

Maximum permeance rating not exceeding 0.3 perms as determined in 
accordance with ASTM E 96/E 96M.

2.10   JOINT MATERIALS

2.10.1   Joint Fillers, Sealers, and Waterstops

Materials for expansion joint fillers and waterstops shall be in accordance 
with Section 03 15 00.00 10 CONCRETE ACCESSORIES.  Materials for and 
sealing of joints shall conform to the requirements of Section 07 92 00 
JOINT SEALANTS.

2.10.2   Control Joints in Slabs

Materials for control joint inserts shall be in accordance with Section 
03 15 00.00 10 CONCRETE ACCESSORIES.

PART 3   EXECUTION

3.1   PREPARATION FOR PLACING

Before commencing concrete placement, perform the following:  Surfaces to 
receive concrete shall be clean and free from frost, ice, mud, and water.  
Forms shall be in place, cleaned, coated, and adequately supported, in 
accordance with Section 03 11 13.00 10 STRUCTURAL CAST-IN-PLACE CONCRETE 
FORMING.  Reinforcing steel shall be in place, cleaned, tied, and 
adequately supported, in accordance with Section 03 20 00.00 10 CONCRETE 
REINFORCING.  Transporting and conveying equipment shall be in-place, ready 
for use, clean, and free of hardened concrete and foreign material.  
Equipment for consolidating concrete shall be at the placing site and in 
proper working order.  Equipment and material for curing and for protecting 
concrete from weather or mechanical damage shall be at the placing site, in 
proper working condition and in sufficient amount for the entire 
placement.  When hot, windy conditions during concreting appear probable, 
equipment and material shall be at the placing site to provide windbreaks, 
shading, fogging, or other action to prevent plastic shrinkage cracking or 
other damaging drying of the concrete.

3.1.1   Foundations

3.1.1.1   Concrete on Earth Foundations

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is 
to be placed shall be clean, damp, and free from debris, frost, ice, and 
standing or running water.  Prior to placement of concrete, the foundation 
shall be well drained and shall be satisfactorily graded and uniformly 
compacted.

3.1.1.2   Excavated Surfaces in Lieu of Forms

Concrete for footings may be placed directly against the soil provided the 
earth has been carefully trimmed, is uniform and stable, and meets the 
compaction requirements of Section 31 00 00 EARTHWORK.  Place the concrete 
without becoming contaminated by loose material, and outlined within the 
specified tolerances.
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3.1.2   Previously Placed Concrete

Concrete surfaces to which additional concrete is to be bonded shall be 
prepared for receiving the next horizontal lift by cleaning the 
construction joint surface with either air-water cutting, sandblasting, 
high-pressure water jet, or other approved method.  Prepare concrete at the 
side of vertical construction joints as approved by the Contracting 
Officer.  Air-water cutting shall not be used on formed surfaces or 
surfaces congested with reinforcing steel.  Regardless of the method used, 
the resulting surfaces shall be free from all laitance and inferior 
concrete so that clean surfaces of well bonded coarse aggregate are exposed 
and make up at least 10-percent of the surface area, distributed uniformly 
throughout the surface.  The edges of the coarse aggregate shall not be 
undercut.  Keep the surface of horizontal construction joints continuously 
wet for the first 12 hours during the 24-hour period prior to placing fresh 
concrete.  The surface shall be washed completely clean as the last 
operation prior to placing the next lift.  

3.1.2.1   Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be performed at the 
proper time and only on horizontal construction joints.  The air pressure 
used in the jet shall be 100 psi, plus or minus 10 psi, and the water 
pressure shall be just sufficient to bring the water into effective 
influence of the air pressure.  When approved by the Contracting Officer, a 
surface retarder complying with the requirements of COE CRD-C 94 may be 
applied to the surface of the lift in order to prolong the period of time 
during which air-water cutting is effective.  After cutting, the surface 
shall be washed and rinsed as long as there is any trace of cloudiness of 
the wash water.  Where necessary to remove accumulated laitance, coatings, 
stains, debris, and other foreign material, high-pressure waterjet or 
sandblasting shall be used as the last operation before placing the next 
lift.

3.1.2.2   High-Pressure Water Jet

Use a stream of water under a pressure of not less than 3,000 psi for 
cutting and cleaning.  Its use shall be delayed until the concrete is 
sufficiently hard so that only the surface skin or mortar is removed and 
there is no undercutting of coarse-aggregate particles.  If the waterjet is 
incapable of a satisfactory cleaning, the surface shall be cleaned by 
sandblasting.

3.1.2.3   Wet Sandblasting

Use wet sandblasting after the concrete has reached sufficient strength to 
prevent undercutting of the coarse aggregate particles.  After wet 
sandblasting, the surface of the concrete shall then be washed thoroughly 
to remove all loose materials.

3.1.2.4   Waste Disposal

The method used in disposing of waste water employed in cutting, washing, 
and rinsing of concrete surfaces shall be such that the waste water does 
not stain, discolor, or affect exposed surfaces of the structures, or 
damage the environment of the project area.  The method of disposal shall 
be subject to approval by the Contracting Officer.
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3.1.2.5   Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded 
in an approved manner that will expose sound aggregate uniformly without 
damaging the concrete.  Finished roughened surface shall have an amplitude 
of 1/4 inch in accordance with ACI 318. Remove laitance and loose 
particles.  Surfaces shall be thoroughly washed and shall be moist but 
without free water when concrete is placed.

3.1.3   Underslab Vapor Retarder

Provide vapor barrier beneath the interior on-grade concrete floor slabs.  
Use the greatest widths and lengths practicable to eliminate joints 
wherever possible.  Joints shall be lapped a minimum of 12 inches.  Torn, 
punctured, or damaged vapor barrier material shall be removed and new vapor 
barrier shall be provided prior to placing concrete.  For minor repairs, 
patches may be made using laps of at least 12 inches.  Lapped joints shall 
be sealed and edges patched with pressure-sensitive adhesive or tape not 
less than 2 inches wide and compatible with the membrane.  Place vapor 
barrier directly on porous granular fill. A thin layer of approximately 1/2 
inch of fine graded material should be rolled or compacted over the fill 
before installation of the vapor barrier to reduce the possibility of 
puncture.  Control concrete placement so as to prevent damage to the vapor 
barrier.

3.1.4   Perimeter Insulation

Install perimeter insulation at locations indicated in the Drawings and as 
recommended by the manufacturer.  Adhesive shall be used where insulation 
is applied to the interior surface of foundation walls and may be used for 
exterior application.

3.1.5   Embedded Items

Before placement of concrete, determine that all embedded items are firmly 
and securely fastened in place as indicated on the drawings, or required.  
Conduit and other embedded items shall be clean and free of oil and other 
foreign matter such as loose coatings or rust, paint, and scale.  The 
embedding of wood in concrete will be permitted only when specifically 
authorized or directed.  Voids in sleeves, inserts, and anchor slots shall 
be filled temporarily with readily removable materials to prevent the entry 
of concrete into voids.   When welding to embedded items, take specific 
care to avoid damaging adjacent concrete.  Minimize heat build-up in 
embedded steel items by welding in small increments.

3.2   CONCRETE PRODUCTION

3.2.1   General Requirements

Concrete shall be furnished from a ready-mixed concrete plant.  Ready-mixed 
concrete shall be batched, mixed, and transported in accordance with 
ASTM C 94/C 94M, except as otherwise specified.  Truck mixers, agitators, 
and nonagitating transporting units shall comply with NRMCA TMMB 100.  
Ready-mix plant equipment and facilities shall be certified in accordance 
with NRMCA QC 3.  Approved batch tickets shall be furnished for each load 
of ready-mixed concrete.  
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3.3   LIGHTWEIGHT AGGREGATE CONCRETE

In addition to the requirements specified for normal weight concrete, 
conform lightweight aggregate concrete to the following.  The batching and 
mixing cycle shall be based on written recommendations from the aggregate 
supplier furnished by the Contractor, submitted for approval by the 
Contracting Officer.  Unless otherwise directed, charge the mixer with 
approximately 2/3 of the total mixing water and all of the aggregate.  This 
shall be mixed for at least 1.5 minutes in a stationary mixer or 15 
revolutions at mixing speed in a truck mixer.  The remaining ingredients 
shall then be added and mixing continued as specified for normal weight 
concrete.  Lightweight aggregate concrete shall not be vibrated to the 
extent that large particles of aggregate float to the surface.  During 
finishing, lightweight aggregate concrete shall not be worked to the extent 
that mortar is driven down and lightweight coarse aggregate appears at the 
surface.  Lightweight aggregate concrete to be pumped shall have a cement 
content of at least 564 lb/cu. yd.  Perform a field trial run of 
lightweight aggregate concrete placement and finishing in accordance with 
ACI 213R with a representative of the Contracting Officer in attendance.

3.4   TRANSPORTING CONCRETE TO PROJECT SITE

Transport concrete to the placing site in truck mixers, agitators, or 
nonagitating transporting equipment conforming to NRMCA TMMB 100.  
Nonagitating equipment, other than pumps, shall not be used for 
transporting lightweight aggregate concrete.

3.5   CONVEYING CONCRETE ONSITE

Convey concrete from mixer or transporting unit to forms as rapidly as 
possible and within the time interval specified by methods which will 
prevent segregation or loss of ingredients using following equipment.  
Conveying equipment shall be cleaned before each placement.

3.5.1   Buckets

The interior hopper slope shall be not less than 58 degrees from the 
horizontal, the minimum dimension of the clear gate opening shall be at 
least 5 times the nominal maximum-size aggregate, and the area of the gate 
opening shall not be less than 2 square feet.  The maximum dimension of the 
gate opening shall not be greater than twice the minimum dimension.  The 
bucket gates shall be essentially grout tight when closed and may be 
manually, pneumatically, or hydraulically operated except that buckets 
larger than 2 cubic yards shall not be manually operated.  The design of 
the bucket shall provide means for positive regulation of the amount and 
rate of deposit of concrete in each dumping position.

3.5.2   Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other 
conveying devices.  Transfer hoppers shall be capable of receiving concrete 
directly from delivery vehicles and shall have conical-shaped discharge 
features.  Equip the transfer hopper with a hydraulically operated gate and 
with a means of external vibration to effect complete discharge.  Concrete 
shall not be held in nonagitating transfer hoppers more than 30 minutes.

3.5.3   Trucks

Truck mixers operating at agitating speed or truck agitators used for 
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transporting plant-mixed concrete shall conform to the requirements of 
ASTM C 94/C 94M.  Use nonagitating equipment only for transporting 
plant-mixed concrete over a smooth road and when the hauling time is less 
than 15 minutes.  Bodies of nonagitating equipment shall be smooth, 
watertight, metal containers specifically designed to transport concrete, 
shaped with rounded corners to minimize segregation, and equipped with 
gates that will permit positive control of the discharge of the concrete.

3.5.4   Chutes

When concrete can be placed directly from a truck mixer, agitator, or 
nonagitating equipment, the chutes normally attached to this equipment by 
the manufacturer may be used.  Use a discharge deflector when required by 
the Contracting Officer.  Separate chutes and other similar equipment will 
not be permitted for conveying concrete.

3.5.5   Belt Conveyors

Design and operate belt conveyors to assure a uniform flow of concrete from 
mixer to final place of deposit without segregation of ingredients or loss 
of mortar and provided with positive means, such as discharge baffle or 
hopper , for preventing segregation of the concrete at the transfer points 
and the point of placing.  Construct belt conveyors such that the idler 
spacing does not exceed 36 inches.  The belt speed shall be a minimum of 
300 feet per minute and a maximum of 750 feet per minute.  If concrete is 
to be placed through installed horizontal or sloping reinforcing bars, the 
conveyor shall discharge concrete into a pipe or elephant truck that is 
long enough to extend through the reinforcing bars.

3.5.6   Concrete Pumps

Concrete may be conveyed by positive displacement pump when approved.  The 
pumping equipment shall be piston or squeeze pressure type; pneumatic 
placing equipment shall not be used.  The pipeline shall be rigid steel 
pipe or heavy-duty flexible hose.  The inside diameter of the pipe shall be 
at least 3 times the nominal maximum-size coarse aggregate in the concrete 
mixture to be pumped but not less than 4 inches.  Aluminum pipe shall not 
be used.

3.6   PLACING CONCRETE

Discharge mixed concrete within 1.5 hours or before the mixer drum has 
revolved 300 revolutions, whichever comes first after the introduction of 
the mixing water to the cement and aggregates.  When the concrete 
temperature exceeds 85 degrees F, reduce the time to 45 minutes.  Place 
concrete within 15 minutes after it has been discharged from the 
transporting unit.  Concrete shall be handled from mixer or transporting 
unit to forms in a continuous manner until the approved unit of operation 
is completed.  Provide adequate scaffolding, ramps and walkways so that 
personnel and equipment are not supported by in-place reinforcement.  
Placing will not be permitted when the sun, heat, wind, or limitations of 
facilities prevent proper consolidation, finishing and curing.  Provide 
sufficient placing capacity so that concrete can be kept free of cold 
joints.

3.6.1   Depositing Concrete

Deposit concrete as close as possible to its final position in the forms, 
and with no vertical drop greater than 5 feet except where suitable 
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equipment is provided to prevent segregation and where specifically 
authorized by the Contracting Officer.  Depositing of the concrete shall be 
so regulated that it will be effectively consolidated in horizontal layers 
not more than 12 inches thick, except that all slabs shall be placed in a 
single lift.  Concrete to receive other construction shall be screeded to 
the proper level.  Concrete shall be deposited continuously in one layer or 
in layers so that fresh concrete is deposited on in-place concrete that is 
still plastic.  Fresh concrete shall not be deposited on concrete that has 
hardened sufficiently to cause formation of seams or planes of weakness 
within the section.  Concrete that has surface dried, partially hardened, 
or contains foreign material shall not be used.  When temporary spreaders 
are used in the forms, the spreaders shall be removed as their service 
becomes unnecessary.  Concrete shall not be placed in slabs over walls 
until concrete in walls has been in-place at least two hours or until the 
concrete begins to lose its plasticity.  Place concrete for turn-down slab 
edges at the same time as concrete for adjoining slabs.

3.6.2   Consolidation

Immediately after placing, consolidate each layer of concrete by internal 
vibrators, except for slabs 4 inches thick or less.  The vibrators shall at 
all times be adequate in effectiveness and number to properly consolidate 
the concrete; keep a spare vibrator at the jobsite during all concrete 
placing operations.  The vibrators shall have a frequency of not less than 
10,000 vibrations per minute, an amplitude of at least 0.025 inch, and the 
head diameter shall be appropriate for the structural member and the 
concrete mixture being placed.  Insert vibrators vertically at uniform 
spacing over the area of placement.  The distance between insertions shall 
be approximately 1.5 times the radius of action of the vibrator so that the 
area being vibrated will overlap the adjacent just-vibrated area by a 
reasonable amount.  The vibrator shall penetrate rapidly to the bottom of 
the layer and at least 6 inches into the preceding layer if there is such.  
Vibrator shall be held stationary until the concrete is consolidated and 
then vertically withdrawn slowly while operating.  Form vibrators shall not 
be used.  Vibrators shall not be used to move concrete within the forms.   
Excessive vibration of lightweight concrete resulting in segregation or 
flotation of coarse aggregate shall be prevented.  Frequency and amplitude 
of vibrators shall be determined in accordance with COE CRD-C 521.  Grate 
tampers ("jitterbugs") shall not be used.

3.6.3   Cold Weather Requirements

Use special protection measures, approved by the Contracting Officer, if 
freezing temperatures are anticipated before the expiration of the 
specified curing period.  The ambient temperature of the air where concrete 
is to be placed and the temperature of surfaces to receive concrete shall 
be not less than 40 degrees F.  The temperature of the concrete when placed 
shall be not less than 50 degrees F nor more than 75 degrees F.  Heating of 
the mixing water or aggregates will be required to regulate the concrete 
placing temperature.  Materials entering the mixer shall be free from ice, 
snow, or frozen lumps.  Salt, chemicals or other materials shall not be 
incorporated in the concrete to prevent freezing.  Upon written approvalby 
the Contracting Officer, an accelerating admixture conforming to 
ASTM C 494/C 494M, Type C or E may be used, provided it contains no calcium 
chloride.  Calcium chloride shall not be used.

3.6.4   Hot Weather Requirements

When job-site conditions are present or anticipated that accelerate the 
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rate of moisture loss or rate of cement hydration of freshly mixed 
concrete, including an ambient temperature of 80 degrees F or higher, and 

an evaporation rate that exceeds 0.2 lb/ft2/h, concrete work shall conform 
to all requirements of ACI 305.1.

3.6.5   Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable 
wind, as well as interior placements when space heaters produce low 
humidity, the Contractor shall be alert to the tendency for plastic 
shrinkage cracks to develop and shall institute measures to prevent this.  
Take particular care if plastic shrinkage cracking is potentially imminent 
and especially if it has developed during a previous placement.  Conform 
with the requirement of ACI 305.1.  In addition the concrete placement 
shall be further protected by erecting shades and windbreaks and by 
applying fog sprays of water, sprinkling, ponding or wet covering.  Plastic 
shrinkage cracks that occur shall be filled by injection of epoxy resin as 
directed, after the concrete hardens.  Plastic shrinkage cracks shall never 
be troweled over or filled with slurry.

3.6.6   Placing Concrete in Congested Areas

Use special care to ensure complete filling of the forms, elimination of 
all voids, and complete consolidation of the concrete when placing concrete 
in areas congested with reinforcing bars, embedded items, waterstops and 
other tight spacing.  An appropriate concrete mixture shall be used, and 
the nominal maximum size of aggregate (NMSA) shall meet the specified 
criteria when evaluated for the congested area.  Vibrators with heads of a 
size appropriate for the clearances available shall be used, and the 
consolidation operation shall be closely supervised to ensure complete and 
thorough consolidation at all points.  Where necessary, splices of 
reinforcing bars shall be alternated to reduce congestion.  Where two mats 
of closely spaced reinforcing are required, the bars in each mat shall be 
placed in matching alignment to reduce congestion.  

3.6.7   Placing Flowable Concrete

If a plasticizing admixture conforming to ASTM C 1017/C 1017M is used or if 
a Type F or G high range water reducing admixture is permitted to increase 
the slump, the concrete shall meet all requirements of paragraph SYSTEM 
DESCRIPTION.  Use extreme care in conveying and placing the concrete to 
avoid segregation.  No relaxation of requirements to accommodate flowable 
concrete will be permitted.

3.7   JOINTS

Locate and construct joints as indicated or approved by the Contracting 
Officer through the Shop Drawing review process.  Joints not indicated on 
the drawings shall be located and constructed to minimize the impact on the 
strength of the structure.  In general, locate such joints between 1/4 and 
1/3 of the spans of supported slabs, beams, and girders.  Joints in walls 
and columns shall be at the underside of floors, slabs, beams, or girders 
and at the tops of footings or floor slabs, unless otherwise approved.  
Joints shall be perpendicular to the main reinforcement.  All reinforcement 
shall be continued across joints; except that reinforcement or other fixed 
metal items shall not be continuous through expansion joints, or through 
construction or contraction joints in slabs on grade unless noted otherwise 
on the Drawings.  Reinforcement shall be 2 inches clear from each joint.  
Except where otherwise indicated, construction joints between interior 
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slabs on grade and vertical surfaces shall consist of 30 pound 
asphalt-saturated felt, extending for the full depth of the slab.  The 
perimeters of the slabs shall be free of fins, rough edges, spalling, or 
other unsightly appearance.  Reservoir for sealant for construction and 
contraction joints in slabs shall be formed to the dimensions shown on the 
drawings by removing snap-out joint-forming inserts, by sawing sawable 
inserts, or by sawing to widen the top portion of sawed joints.  Joints to 
be sealed shall be cleaned and sealed as indicated and in accordance with 
Section 07 92 00 JOINT SEALANTS.

3.7.1   Construction Joints

Concrete shall be placed continuously so that each unit is monolithic in 
construction.  Fresh concrete shall not be placed against adjacent hardened 
concrete until it is at least 24 hours old.  Locate construction joints as 
indicated in the Drawings or approved by the Contracting Officer through 
the Shop Drawing review process.  Where concrete work is interrupted by 
weather, end of work shift or other similar type of delay, location and 
type of construction joint shall be subject to approval of the Contracting 
Officer.  Unless otherwise indicated in the Drawings, extend reinforcing 
steel through construction joints.  Construction joints in slabs on grade 
shall be keyed or doweled as shown. Concrete walls, or piers shall be in 
place at least 2 hours, or until the concrete begins to lose its 
plasticity, before placing concrete for beams, girders, or slabs thereon.   
Lifts shall terminate at such levels as to conform to structural 
requirements or architectural details.  Where horizontal construction 
joints in walls are required, a strip of 1 inch square-edge lumber, beveled 
and oiled to facilitate removal, shall be tacked to the inside of the forms 
at the construction joint.  Place concrete to a point 1 inch above the 
underside of the strip.  The strip shall be removed 1 hour after the 
concrete has been placed, and any irregularities in the joint line shall be 
leveled off with a wood float, and all laitance shall be removed.  Prior to 
placing additional concrete, horizontal construction joints shall be 
prepared as specified in paragraph Preparation of Previously Placed Concrete

3.7.1.1   Construction Joints in Composite Slab on Metal Deck

Construction joints shall be placed parallel to secondary steel beams near 
the midspan of the slab between two secondary beams.  The construction 
joint should cross the primary girder within 1/5 of the span length from 
the support.

Where construction joints are required parallel to steel girders, 
construction joint shall be placed a minimum 4'-0" from the centerline of 
the girder.  The concrete over the primary steel girder should not be 
included in the initial concrete placement.  The primary girder should be 
included in the secondary concrete placement. 

3.7.2   Contraction Joints in Slabs on Grade

Contraction joints shall be located and detailed as shown on the drawings.  
Produce contraction joints by forming a weakened plane in the concrete slab 
using materials and procedures specified in Section 03 15 00.00 10 CONCRETE 
ACCESSORIES.  

3.7.3   Expansion Joints

Installation of expansion joints and sealing of these joints shall conform 
to the requirements of Section 03 15 00.00 10 CONCRETE ACCESSORIES and 
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Section 07 92 00 JOINT SEALANTS.

3.7.4   Waterstops

Install waterstops in conformance with the locations and details shown on 
the drawings using materials and procedures specified in Section 
03 15 00.00 10 CONCRETE ACCESSORIES.

3.7.5   Dowels and Tie Bars

Install dowels and tie bars at the locations shown on the drawings and to 
the details shown, using materials and procedures specified in Section 
03 20 00.00 10 CONCRETE REINFORCING and herein.  Conventional smooth 
"paving" dowels shall be installed in slabs using approved methods to hold 
the dowel in place during concreting within a maximum alignment tolerance of
 1/8 inch in 12 inches.  "Structural" type deformed bar dowels, or tie 
bars, shall be installed to meet the specified tolerances.  Dowels shall be 
accurately positioned and aligned parallel to the finished concrete surface 
before placement.  Dowels may not be bent after the initial conrete 
placement has hardened. Care shall be taken during placing adjacent to and 
around dowels and tie bars to ensure there is no displacement of the dowel 
or tie bar and that the concrete completely embeds the dowel or tie bar and 
is thoroughly consolidated.

3.8   PITS AND TRENCHES

Construct pits and trenches as indicated on the drawings.  Bottoms and 
walls shall be placed monolithically or waterstops and keys, shall be 
provided as approved.

3.9   SETTING BASE PLATES AND BEARING PLATES

After being properly positioned, column base plates, bearing plates for 
beams and similar structural members, and machinery and equipment base 
plates shall be set to the proper line and elevation with nonshrink grout.  
The thickness of the grout shall be approximately 1/24 the width of the 
plate, but not less than 3/4 inch if thickness is not indicated in the 
Drawings.  Concrete and metal surfaces in contact with grout shall be clean 
and free of oil and grease, and concrete surfaces in contact with grout 
shall be damp and free of laitance when grout is placed.  Use nonshrink 
grout for all baseplate applications.

3.9.1   Damp-Pack Bedding Mortar

Damp-pack bedding mortar shall consist of 1 part cement and 2-1/2 parts 
fine aggregate having water content such that a mass of mortar tightly 
squeezed in the hand will retain its shape but will crumble when 
disturbed.  The space between the top of the concrete and bottom of the 
bearing plate or base shall be packed with the bedding mortar by tamping or 
ramming with a bar or rod until it is completely filled. Nonshrink grout 
shall be used for all base plate and bearing plate applications unless 
previously apprved by the Contracting Officer.

3.9.2   Nonshrink Grout

Nonshrink grout shall be a ready-mixed material requiring only the addition 
of water.  Water content shall be the minimum that will provide a flowable 
mixture and completely fill the space to be grouted without segregation, 
bleeding, or reduction of strength.  Nonshrink grout shall be non-metallic.
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3.9.2.1   Mixing and Placing of Nonshrink Grout

Mixing and placing shall be in conformance with the material manufacturer's 
instructions and as specified therein.  Ingredients shall be thoroughly 
dry-mixed before adding water.  After adding water, mix the batch for 5 
minutes.  Batches shall be of size to allow continuous placement of freshly 
mixed grout.  Discard grout not used within 25 minutes after mixing.  The 
space between the top of the concrete or machinery-bearing surface and the 
plate shall be filled solid with the grout.  Forms shall be of wood or 
other equally suitable material for completely retaining the grout on all 
sides and on top and shall be removed after the grout has set.  The placed 
grout shall be carefully worked by rodding or other means to eliminate 
voids; however, overworking and breakdown of the initial set shall be 
avoided.  Grout shall not be retempered or subjected to vibration from any 
source.  Where clearances are unusually small, placement shall be under 
pressure with a grout pump.  Temperature of the grout, and of surfaces 
receiving the grout, shall be maintained at 65 to 85 degrees F until after 
setting.

3.9.2.2   PREPARATION OF SURFACES

Surfaces to be grouted should be clean and free from rust, grease or oil.  
Determine work schedule and method of placing grout, then prepare forms, 
braced and oiled, to retain the grout and provide relief holes, if 
necessary.  Saturate the area to be grouted with water until it is 
uniformly damp and remove excess water just before placing grout.

For grout installation, allow a minimum clearance of 2" for entry and 6" 
minimum grout head.  On the placing side, slope the form to assist in grout 
movement and to prevent trapping air.  Do not have close fitting forms, 
allow 1" horizontal clearance and 1" vertical clearance for height above 
the bottom of the baseplate.  Forming must provide for venting to avoid 
entrapment of air.  Curing shall comply with Section 03 39 00.00 10 
CONCRETE CURING.

3.10   TESTING AND INSPECTION FOR CQC

Perform the inspection and tests described below and, based upon the 
results of these inspections and tests, take the action required.  Submit 
certified copies of laboratory test reports, including mill tests and all 
other test data, for portland cement, blended cement, pozzolan, ground 
granulated blast furnace slag, aggregate, admixtures, and curing compound 
proposed for use on this project.  

a.  When, in the opinion of the Contracting Officer, the concreting 
operation is out of control, cease concrete placement and correct the 
operation immediately.  

b.  The laboratory performing the tests shall be onsite and shall conform 
with ASTM C 1077.  Materials may be subjected to check testing by the 
Government from samples obtained at the manufacturer, at transfer 
points, or at the project site.  

c.  The Government will inspect the laboratory, equipment, and test 
procedures prior to start of concreting operations and at least once 
thereafter for conformance with ASTM C 1077.
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3.10.1   Grading and Corrective Action

3.10.1.1   Fine Aggregate

At least once during each shift when the concrete plant is operating, there 
shall be one sieve analysis and fineness modulus determination in 
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for 
each fine aggregate if it is batched in more than one size or 
classification.  The location at which samples are taken may be selected by 
the Contractor as the most advantageous for control.  However, the 
Contractor is responsible for delivering fine aggregate to the mixer within 
specification limits.  When the amount passing on any sieve is outside the 
specification limits, the fine aggregate shall be immediately resampled and 
retested.  If there is another failure on any sieve, the fact shall be 
immediately reported to the Contracting Officer, concreting shall be 
stopped, and immediate steps taken to correct the grading.

3.10.1.2   Coarse Aggregate

At least once during each shift in which the concrete plant is operating, 
there shall be a sieve analysis in accordance with ASTM C 136 for each size 
of coarse aggregate.  The location at which samples are taken may be 
selected by the Contractor as the most advantageous for production 
control.  However, the Contractor shall be responsible for delivering the 
aggregate to the mixer within specification limits.  A test record of 
samples of aggregate taken at the same locations shall show the results of 
the current test as well as the average results of the five most recent 
tests including the current test.  The Contractor may adopt limits for 
control coarser than the specification limits for samples taken other than 
as delivered to the mixer to allow for degradation during handling.  When 
the amount passing any sieve is outside the specification limits, the 
coarse aggregate shall be immediately resampled and retested.  If the 
second sample fails on any sieve, that fact shall be reported to the 
Contracting Officer.  Where two consecutive averages of 5 tests are outside 
specification limits, the operation shall be considered out of control and 
reported to the Contracting Officer.  Concreting shall be stopped and 
immediate steps shall be taken to correct the grading.

3.10.2   Quality of Aggregates

Thirty days prior to the start of concrete placement, perform all tests for 
aggregate quality required by ASTM C 33/C 33M.  In addition, after the 
start of concrete placement, perform tests for aggregate quality at least 
every three months, and when the source of aggregate or aggregate quality 
changes.  Samples tested after the start of concrete placement shall be 
taken immediately prior to entering the concrete mixer.

3.10.3   Scales, Batching and Recording

Check the accuracy of the scales by test weights prior to start of concrete 
operations and at least once every three months.  Such tests shall also be 
made as directed whenever there are variations in properties of the fresh 
concrete that could result from batching errors.  Once a week the accuracy 
of each batching and recording device shall be checked during a weighing 
operation by noting and recording the required weight, recorded weight, and 
the actual weight batched.  At the same time, test and ensure that the 
devices for dispensing admixtures are operating properly and accurately.  
When either the weighing accuracy or batching accuracy does not comply with 
specification requirements, the plant shall not be operated until necessary 
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adjustments or repairs have been made.  Discrepancies in recording 
accuracies shall be corrected immediately.

3.10.4   Batch-Plant Control

Continuously control the measurement of concrete materials, including 
cementitious materials, each size of aggregate, water, and admixtures.  
Adjust the aggregate weights and amount of added water as necessary to 
compensate for free moisture in the aggregates.  The amount of 
air-entraining agent shall be adjusted to control air content within 
specified limits.  Prepare a report indicating type and source of cement 
used, type and source of pozzolan or slag used, amount and source of 
admixtures used, aggregate source, the required aggregate and water weights 
per cubic yard amount of water as free moisture in each size of aggregate, 
and the batch aggregate and water weights per cubic yard for each class of 
concrete batched during each day's plant operation.

3.10.5   Concrete Mixture

a.  Air Content Testing.  Perform air content tests when test specimens are 
fabricated.  In addition, at least two tests for air content shall be 
made on randomly selected batches of each separate concrete mixture 
produced during each 8-hour period of concrete production.  Perform 
additional tests when excessive variation in workability is reported by 
the placing foreman or Government inspector.  Tests shall be made in 
accordance with ASTM C231/C231M for normal weight concrete and 
ASTM C 173/C 173M for lightweight concrete.  Plot test results on 
control charts which shall at all times be readily available to the 
Government and submitted weekly.  Keep copies of the current control 
charts in the field by testing crews and results plotted as tests are 
made.  When a single test result reaches either the upper or lower 
action limit, perform a second test immediately.  The results of the 
two tests shall be averaged and this average used as the air content of 
the batch to plot on both the air content and the control chart for 
range, and for determining need for any remedial action.  The result of 
each test, or average as noted in the previous sentence, shall be 
plotted on a separate control chart for each mixture on which an 
"average line" is set at the midpoint of the specified air content 
range from paragraph Air Entrainment in PART 1.  Set an upper warning 
limit and a lower warning limit line 1.0 percentage point above and 
below the average line, respectively.  An upper action limit and a 
lower action limit line shall be set 1.5 percentage points above and 
below the average line, respectively.  The range between each two 
consecutive tests shall be plotted on a secondary control chart for 
range where an upper warning limit is set at 2.0 percentage points and 
an upper action limit is set at 3.0 percentage points.  Samples for air 
content may be taken at the mixer, however, the Contractor is 
responsible for delivering the concrete to the placement site at the 
stipulated air content.  If the Contractor's materials or 
transportation methods cause air content loss between the mixer and the 
placement, correlation samples shall be taken at the placement site as 
required by the Contracting Officer, and the air content at the mixer 
controlled as directed.

b.  Air Content Corrective Action.  Whenever points on the control chart 
for percent air reach either warning limit, an adjustment shall 
immediately be made in the amount of air-entraining admixture batched.  
As soon as practical after each adjustment, another test shall be made 
to verify the result of the adjustment.  Whenever a point on the 
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secondary control chart for range reaches the warning limit, the 
admixture dispenser shall be recalibrated to ensure that it is 
operating accurately and with good reproducibility.  Whenever a point 
on either control chart reaches an action limit line, the air content 
shall be considered out of control and the concreting operation shall 
immediately be halted until the air content is under control.  
Additional air content tests shall be made when concreting is restarted.

c.  Slump Testing.  In addition to slump tests which are made when test 
specimens are fabricated, at least four slump tests shall be made on 
randomly selected batches in accordance with ASTM C 143/C 143M for each 
separate concrete mixture produced during each 8-hour or less period of 
concrete production each day.  Also, additional tests shall be made 
when excessive variation in workability is reported by the placing 
foreman or Government inspector.  Plot test results on control charts 
which shall at all times be readily available to the Government and 
submitted weekly.  Keep copies of the current control charts in the 
field by testing crews and results plotted as tests are made.  When a 
single slump test reaches or goes beyond either the upper or lower 
action limit, immediately perform a second test.  The results of the 
two tests shall be averaged and this average used as the slump of the 
batch to plot on both the control charts for slump and the chart for 
range, and for determining need for any remedial action.  Set limits on 
separate control charts for slump for each type of mixture.  The upper 
warning limit shall be set at 1/2 inch below the maximum allowable 
slump specified in paragraph Slump in PART 1 for each type of concrete 
and an upper action limit line and lower action limit line shall be set 
at the maximum and minimum allowable slumps, respectively, as specified 
in the same paragraph.  The range between each consecutive slump test 
for each type of mixture shall be plotted on a single control chart for 
range on which an upper action limit is set at 2 inches.  Take samples 
for slump at the mixer.  However, the Contractor is responsible for 
delivering the concrete to the placement site at the stipulated slump.  
If the Contractor's materials or transportation methods cause slump 
loss between the mixer and the placement, take correlation samples at 
the placement site as required by the Contracting Officer, and the 
slump at the mixer controlled as directed.

d.  Slump Corrective Action.  Whenever points on the control charts for 
slump reach the upper warning limit, make an adjustment immediately in 
the batch weights of water and fine aggregate.  The adjustments are to 
be made so that the total water content does not exceed that amount 
allowed by the maximum w/c ratio specified, based on aggregates which 
are in a saturated surface dry condition.  When a single slump reaches 
the upper or lower action limit, no further concrete shall be delivered 
to the placing site until proper adjustments have been made.  
Immediately after each adjustment, another test shall be made to verify 
the correctness of the adjustment.  Whenever two consecutive individual 
slump tests, made during a period when there was no adjustment of batch 
weights, produce a point on the control chart for range at or above the 
upper action limit, halt the concreting operation immediately, and take 
appropriate steps to bring the slump under control.  Additional slump 
tests shall be made as directed.

e.  Temperature.  Measure the temperature of the concrete when compressive 
strength specimens are fabricated in accordance with ASTM C 1064/C 1064M.  
Report the temperature along with the compressive strength data.

f.  Strength Specimens.  Perform at least one set of test specimens, for 
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compressive or flexural strength as appropriate, on each different 
concrete mixture placed during the day for each 150 cubic yards or 5000 
sq. ft. of surface area of walls or slabs or portion thereof of that 
concrete mixture placed each day.  Perform additional sets of test 
specimens, as directed by the Contracting Officer, when the mixture 
proportions are changed or when low strengths have been detected.  
Develop a truly random (not haphazard) sampling plan for approval by 
the Contracting Officer prior to the start of construction.  The plan 
shall ensure that sampling is done in a completely random and unbiased 
manner.  A set of test specimens for concrete with a 28-day specified 
strength in accordance with paragraph Strength Requirements in PART 1 
shall consist of four specimens, two to be tested at 7 days and two at 
28 days.  Test specimens shall be molded and cured in accordance with 
ASTM C 31/C 31M and tested in accordance with ASTM C 39/C 39M for test 
cylinders. Results of all strength tests shall be reported immediately 
to the Contracting Officer.  Quality control charts shall be kept for 
individual strength "tests", ("test" as defined in paragraph Strength 
Requirements in PART 1) moving average of last 3 "tests" for strength, 
and moving average for range for the last 3 "tests" for each mixture.  
The charts shall be similar to those found in ACI 214R.

3.10.6   Inspection Before Placing

Inspect foundations, construction joints, forms, and embedded items in 
sufficient time prior to each concrete placement in order to certify to the 
Contracting Officer that they are ready to receive concrete.  Report the 
results of each inspection in writing.

3.10.7   Placing

The placing foreman shall supervise placing operations, shall determine 
that the correct quality of concrete or grout is placed in each location as 
specified and as directed by the Contracting Officer, and shall be 
responsible for measuring and recording concrete temperatures and ambient 
temperature hourly during placing operations, weather conditions, time of 
placement, volume placed, and method of placement.  The placing foreman 
shall not permit batching and placing to begin until it has been verified 
that an adequate number of vibrators in working order and with competent 
operators are available.  Placing shall not be continued if any pile of 
concrete is inadequately consolidated.  If any batch of concrete fails to 
meet the temperature requirements, immediate steps shall be taken to 
improve temperature controls.

3.10.8   Vibrators

Determine the frequency and amplitude of each vibrator in accordance with 
COE CRD-C 521 prior to initial use and at least once a month when concrete 
is being placed.  Perform additional tests as directed when a vibrator does 
not appear to be adequately consolidating the concrete.  The frequency 
shall be determined while the vibrator is operating in concrete with the 
tachometer being held against the upper end of the vibrator head while 
almost submerged and just before the vibrator is withdrawn from the 
concrete.  Determine the amplitude with the head vibrating in air.  Take 
two measurements, one near the tip and another near the upper end of the 
vibrator head, and these results averaged.  Report the make, model, type, 
and size of the vibrator and frequency and amplitude results in writing.  
Any vibrator not meeting the requirements of paragraph Consolidation above, 
shall be immediately removed from service and repaired or replaced.
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3.10.9   Cold-Weather Protection

At least once each shift and once per day on non-work days, an inspection 
shall be made of all areas subject to cold-weather protection.  Any 
deficiencies shall be noted, corrected, and reported.

3.10.10   Mixer Uniformity

a.  Stationary Mixers.  Prior to the start of concrete placing and once 
every 6 months when concrete is being placed, or once for every 75,000 
cubic yards of concrete placed, whichever results in the shortest time 
interval, uniformity of concrete mixing shall be determined in 
accordance with ASTM C 94/C 94M.

b.  Truck Mixers.  Prior to the start of concrete placing and at least once 
every 6 months when concrete is being placed, uniformity of concrete 
mixing shall be determined in accordance with ASTM C 94/C 94M.  Select 
the truck mixers randomly for testing.  When satisfactory performance 
is found in one truck mixer, the performance of mixers of substantially 
the same design and condition of the blades may be regarded as 
satisfactory.

c.  Mixer Uniformity Corrective Action.  When a mixer fails to meet mixer 
uniformity requirements, either the mixing time shall be increased, 
batching sequence changed, batch size reduced, or adjustments shall be 
made to the mixer until compliance is achieved.

3.10.11   Reports

Report all results of tests or inspections conducted, informally as they 
are completed and in writing daily.  Prepare a weekly report for the 
updating of control charts covering the entire period from the start of the 
construction season through the current week.  During periods of 
cold-weather protection, reports of pertinent temperatures shall be made 
daily.  These requirements do not relieve the Contractor of the obligation 
to report certain failures immediately as required in preceding 
paragraphs.  Such reports of failures and the action taken shall be 
confirmed in writing in the routine reports.  The Contracting Officer has 
the right to examine all contractor quality control records.

        -- End of Section --
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SECTION 03 35 00.00 10

CONCRETE FINISHING
11/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ACI INTERNATIONAL (ACI)

ACI 117 (2010) Specifications for Tolerances for 
Concrete Construction and Materials and 
Commentary

ACI 305R (2010) Specification for Hot Weather 
Concreting

ASTM INTERNATIONAL (ASTM)

ASTM C 940 (2010a) Expansion and Bleeding of Freshly 
Mixed Grouts for Preplaced-Aggregate 
Concrete in the Laboratory

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  Submit 
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Recycled Content Products; (LEED)
Epoxy Resin

PART 2   PRODUCTS

In accordance with Section 01 62 35 RECYCLED / RECOVERED MATERIALS submit 
documentation indicating: distance between manufacturing facility and the 
project site, distance of raw material origin from the project site, 
percentage of post-industrial and post-consumer recycled content per unit 
of product and relative dollar value of recycled content products to total 
dollar value of products included in project.  Submittals shall be as 
specified in the subject Section.

2.1   EPOXY RESIN

Submit samples as required.  Refer to Section 03 30 00.00 10 CAST-IN-PLACE 
STRUCTURAL CONCRETE for product information.
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2.2   REPAIR UNDERLAYMENT

Repair underlayment shall be a cement-based, polymer-modified, 
self-leveling product that can be applied in thicknesses of a minimum of 
1/8 inch and that can be feathered at edges to match adjacent floor 
elevations.  Cement binder shall be a portland cement in accordance with 
ASTM C150 or a hydraulic or blended cement as defined by ASTM C219.  Primer 
utilized shall be the product of the underlayment manufacturer recommended 
for substrate, conditions, and application of installation.  Underlayment 
aggregate shall be well-graded, washed gravel, 1/8 to 1/4 inch or coarse 
sand as recommended by underlayment manufacuturer.  Compressive strength 
shall not be less than 4000 psi when tested in accordance with ASTM C109.

2.3   REPAIR OVERLYAMENT

Repair underlayment shall be a cement-based, polymer-modified, 
self-leveling product that can be applied in thicknesses of a minimum of 
1/8 inch and that can be feathered at edges to match adjacent floor 
elevations.  Cement binder shall be a portland cement in accordance with 
ASTM C150 or a hydraulic or blended cement as defined by ASTM C219.  Primer 
utilized shall be the product of the underlayment manufacturer recommended 
for substrate, conditions, and application of installation.  Underlayment 
aggregate shall be well-graded, washed gravl, 1/8 to 1/4 inch or coarse 
sand as recommended by underlayment manufacuturer.  Compressive strength 
shall not be less than 5000 psi when tested in accordance with ASTM C109.

PART 3   EXECUTION

3.1   FINISHING FORMED SURFACES

Forms, form materials, and form construction are specified in Section 
03 11 13.00 10 STRUCTURAL CAST-IN-PLACE CONCRETE FORMING.  Finishing of 
formed surfaces shall be as specified herein.  Unless another type of 
architectural or special finish is specified, surfaces shall be left with 
the texture imparted by the forms except that defective surfaces shall be 
repaired.

Maintain uniform color of the concrete by use of only one mixture without 
changes in materials or proportions for any structure or portion of 
structure that is exposed to view.  The form panels used to produce the 
finish shall be orderly in arrangement, with joints between panels planned 
in approved relation to openings, building corners, and other architectural 
features.  Forms shall not be reused if there is any evidence of surface 
wear or defects that would impair the quality of the surface.

3.1.1   Class A Finish and Class B Finish

Class A and B finish are not required on any formed surface in the building.

3.1.2   Class C and Class D Finish

Class C finish is required in the following areas, perimeter concrete 
foundation turndowns and stemwalls exposed to view above grade.  Class D 
finish is required on all formed surfaces.  Fins, ravelings, and loose 
material shall be removed, and, except as otherwise indicated or as 
specified in Section 03 11 13.00 10 STRUCTURAL CAST-IN-PLACE CONCRETE 
FORMING, holes left by removal of form ties shall be reamed and filled.  
Honeycomb and other defects more than 1/2 inch deep or more than 2 inches 
in diameter shall be repaired.  Defects more than 2 inches in diameter 
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shall be cut back to sound concrete, but in all cases at least 1 inch deep.

3.2   REPAIRS

Except for major defects, as defined hereinafter, repair surface defects as 
specified herein within 24 hours after forms are removed.  Repairs of the 
so-called "plaster-type" will not be permitted in any location.  Tolerances 
of formed surfaces shall conform to the requirements of ACI 117.  These 
tolerances apply to the finished concrete surface, not to the forms 
themselves; forms shall be set true to line and grade.  Form tie holes 
requiring repair and other defects whose depth is at least as great as 
their surface diameter shall be repaired as specified in paragraph 
Damp-Pack Mortar Repair below.  Defects whose surface diameter is greater 
than their depth shall be repaired as specified in paragraph Repair of 
Major Defects below.  Repairs shall be finished flush with adjacent 
surfaces and with the same surface texture.  The cement used for all 
repairs shall be a blend of job cement with white cement proportioned so 
that the final color after curing and aging will be the same as the 
adjacent concrete.  Concrete with excessive honeycomb, or other defects 
which affect the strength of the member, will be rejected.  Repairs shall 
be demonstrated to be acceptable and free from cracks or loose or drummy 
areas at the completion of the contract and, for Class A and B Finishes, 
shall be inconspicuous.  Repairs not meeting these requirements will be 
rejected and shall be replaced.

3.2.1   Damp-Pack Mortar Repair

Form tie holes requiring repair and other defects, whose depth is at least 
as great as their surface diameter but not over 4 inches, shall be repaired 
by the damp-pack mortar method.  Form tie holes shall be reamed and other 
similar defects shall be cut out to sound concrete.  The void shall then be 
thoroughly cleaned, thoroughly wetted, brush-coated with a thin coat of 
neat cement grout and filled with mortar.  Mortar shall be a stiff mix of 1 
part portland cement to 2 parts fine aggregate passing the No. 16 mesh 
sieve, and minimum amount of water.  Use only sufficient water to produce a 
mortar which, when used, will stick together on being molded into a ball by 
a slight pressure of the hands and will not exude water but will leave the 
hands damp.  Mortar shall be mixed and allowed to stand for 30 to 45 
minutes before use with remixing performed immediately prior to use.  
Mortar shall be thoroughly tamped in place in thin layers using a hammer 
and hardwood block.  Holes passing entirely through walls shall be 
completely filled from the inside face by forcing mortar through to the 
outside face.  All holes shall be packed full.  Damp-pack repairs shall be 
moist cured for at least 48 hours.

3.2.2   Repair of Major Defects

Major defects will be considered to be those more than 2 inches in 
diameter.  Also included are any defects of any kind whose depth is over 4 
inches or whose surface diameter is greater than their depth.  Repair major 
defects as specified below.

3.2.2.1   Surface Application of Mortar Repair

Defective concrete shall be removed, and removal shall extend into 
completely sound concrete.  Use approved equipment and procedures which 
will not cause cracking or microcracking of the sound concrete.  If 
reinforcement is encountered, remove concrete so as to expose the 
reinforcement for at least 2 inches on all sides.  All such defective areas 
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greater than 12 square inches shall be outlined by saw cuts at least 1 inch 
deep.  Defective areas less than 12 square inches shall be outlined by a 1 
inch deep cut with a core drill in lieu of sawing.  All saw cuts shall be 
straight lines in a rectangular pattern in line with the formwork panels.  
After concrete removal, the surface shall be thoroughly cleaned by high 
pressure washing to remove all loose material.  Keep surfaces continually 
saturated for the first 12 of the 24 hours immediately before placing 
mortar and shall be damp but not wet at the time of commencing mortar 
placement.  The Contractor, as an option, may use either hand-placed mortar 
or mortar placed with a mortar gun.  If hand-placed mortar is used, the 
edges of the cut shall be perpendicular to the surface of the concrete.  
The prepared area shall be brush-coated with a thin coat of neat cement 
grout.  The repair shall then be made using a stiff mortar, preshrunk by 
allowing the mixed mortar to stand for 30 to 45 minutes and then remixed, 
thoroughly tamped into place in thin layers.  If hand-placed mortar is 
used, test each repair area for drumminess by firm tapping with a hammer 
and inspecting for cracks, both in the presence of a representative of the 
Contracting Officer, immediately before completion of the contract, and 
replacing any showing drumminess or cracking.  If mortar placed with a 
mortar gun is used, the gun shall be a small compressed air-operated gun to 
which the mortar is slowly hand fed and which applies the mortar to the 
surface as a high-pressure stream, as approved.  Repairs made using 
shotcrete equipment will not be accepted.  The mortar used shall be the 
same mortar as specified for damp-pack mortar repair.  If gun-placed mortar 
is used, the edges of the cut shall be beveled toward the center at a slope 
of 1:1.  All surface applied mortar repairs shall be continuously moist 
cured for at least 7 days.  Moist curing shall consist of several layers of 
saturated burlap applied to the surface immediately after placement is 
complete and covered with polyethylene sheeting, all held closely in place 
by a sheet of plywood or similar material rigidly braced against it.  Keep 
burlap continually wet.

3.2.2.2   Repair of Deep and Large Defects

Deep and large defects will be those that are more than 6 inches deep and 
also have an average diameter at the surface more than 18 inches or that 
are otherwise so identified by the Contracting Officer.  Such defects shall 
be repaired as specified herein or directed, except that defects which 
affect the strength of the structure shall not be repaired and that portion 
of the structure shall be completely removed and replaced.  Repair deep and 
large defects by procedures approved in advance including forming and 
placing special concrete using applied pressure during hardening.  
Preparation of the repair area shall be as specified for surface 
application of mortar.  In addition, the top edge (surface) of the repair 
area shall be sloped at approximately 20 degrees from the horizontal, 
upward toward the side from which concrete will be placed.  The special 
concrete shall be a concrete mixture with low water content and low slump, 
and shall be allowed to age 30 to 60 minutes before use.  Concrete 
containing a specified expanding admixture may be used in lieu of the above 
mixture; design the paste portion of such concrete mixture to have an 
expansion between 2.0 and 4.0 percent when tested in accordance with 
ASTM C 940.  Provide a full width "chimney" at the top of the form on the 
placing side to ensure filling to the top of the opening.  Use a pressure 
cap on the concrete in the chimney with simultaneous tightening and 
revibrating the form during hardening to ensure a tight fit for the 
repair.  Remove the form after 24 hours and immediately the chimney shall 
be carefully chipped away to avoid breaking concrete out of the repair; the 
surface of the repair concrete shall be dressed as required.
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3.2.3   Resinous Repair

In lieu of the portland cement based mortars specified above, an epoxy resin
 may be used with approval of the Contracting Officer. Contractor shall 
submit manufacturer's product information including installation 
instructions and restrictions as well as justification why an epoxy resin 
repair is desired in lieu of the standard portland cement based mortar.

3.3   FORMED SURFACE REPAIR

After removal of forms, all ridges, lips, and bulges on surfaces 
permanently exposed shall be removed.  All repairs shall be completed 
within 48 hours after form removal.

3.3.1   Class C Finish

Surfaces listed in Section 03 11 13.00 10  STRUCTURAL CAST-IN-PLACE 
CONCRETE FORMING and as shown shall have defects repaired as follows: 
defective areas, voids, and honeycombs smaller than 24 square inches and 
less than 2 inches deep; bug holes exceeding 1-1/2 inches in diameter shall 
be chipped and filled with dry-packed mortar; and holes left by removal of 
the tie rods shall be chipped and filled with dry-packed mortar.  Defective 
and unsound concrete areas larger than 24 square inches and deeper than 
1-1/2 inches shall be defined by 1/2 inch deep dovetailed saw cuts in a 
rectangular pattern, the defective concrete removed by chipping, and the 
void repaired with replacement concrete.  The prepared area shall be 
brush-coated with an epoxy resin meeting the requirements of paragraph 
EPOXY RESIN in PART 2, a latex bonding agent meeting the requirements of 
paragraph LATEX BONDING COMPOUND in PART 2, or a neat cement grout after 
dampening the area with water.  The void shall be filled with replacement 
concrete in accordance with paragraph MATERIAL AND PROCEDURE FOR REPAIRS 
below.

3.3.2   Class D Finish

Surfaces listed in Section 03 11 13.00 10 STRUCTURAL CAST-IN-PLACE CONCRETE 
FORMING and as shown to have class D finish shall have surface defects 
repaired as follows: defective areas, voids, and honeycombs greater than 48 
square inches in area or more than 2 inches deep shall be defined by 1/2 
inch deep dovetailed saw cuts in a rectangular pattern, the defective 
concrete removed by chipping and the void repaired with replacement 
concrete.  The prepared area shall be brush-coated with an epoxy resin 
meeting the requirements of paragraph EPOXY RESIN in PART 2, a latex 
bonding agent meeting the requirements of paragraph LATEX BONDING COMPOUND 
in PART 2.  The void shall be filled with replacement concrete as specified 
below.

3.3.3   Material and Procedure for Repairs

The cement used in the dry-packed mortar or replacement concrete shall be a 
blend of the cement used for production of project concrete and white 
portland cement properly proportioned so that the final color of the mortar 
or concrete will match adjacent concrete.  Trial batches shall be used to 
determine the proportions required to match colors.  Dry-packed mortar 
shall consist of one part cement to two and one-half parts fine aggregate.  
The fine aggregate shall be that used for production of project concrete.  
The mortar shall be remixed over a period of at least 30 minutes without 
addition of water until it obtains the stiffest consistency that will 
permit placing.  Mortar shall be thoroughly compacted into the prepared 
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void by tamping, rodding, ramming, etc. and struck off to match adjacent 
concrete.  Replacement concrete shall be produced using project materials 
and shall be approved by the Contracting Officer.  It shall be thoroughly 
compacted into the prepared void by internal vibration, tamping, rodding, 
ramming, etc. and shall be struck off and finished to match adjacent 
concrete.  Forms shall be used to confine the concrete.  If an expanding 
agent is used in the repair concrete, the repair shall be thoroughly 
confined on all sides including the top surface.  Metal tools shall not be 
used to finish permanently exposed surfaces.  The repaired areas shall be 
cured for 7 days.  The temperature of the in situ concrete, adjacent air, 
and replacement mortar or concrete shall be above 40 degrees F during 
placement, finishing, and curing.  Other methods and materials for repair 
may be used only when approved in writing by the Contracting Officer.  
Repairs of the so called "plaster-type" will not be permitted.

3.4   UNFORMED SURFACE REPAIRS

Test unformed surfaces, such as floors and slabs for finish and verify 
surface tolerances specified for each surface.  Contractor is responsible 
for correcting low and high areas.  Test surfaces sloped to drain for 
trueness of slope and smoothness; use a sloped template.

Repair unformed surfaces containing surface defects.  Surface defects will 
include spalls, popouts, honeycombs, rock pockets, crazing and cracks in 
excess of 0.01 inch wide or that penetrate to the depth or reinforcement or 
completely through unreinforced sections regardless of width, and other 
objectionable conditions as defined by the Contracting Officer.

For surface areas identified as high, measured to be outside the acceptable 
tolerances as defined within Specification Section 03 30 00.00 10 
CAST-IN-PLACE STRUCTURAL CONCRETE, areas shall be corrected by grinding 
after concrete has cured for a minimum of 14 days.  All proposed grinding 
repairs shall be submitted to the Contracting Officer for approval prior to 
the commencement of work.

For surface areas identified as low, measured to be outside the acceptable 
tolerances as defined within Section 03 30 00.00 10 CAST-IN-PLACE 
STRUCTURAL CONCRETE, immediately after surface finishing operations have 
been completed, low areas shall be cut out and replaced with damp-pack 
patching mortar.  Finish repair areas to blend into adjacent concrete.  
Other low areas scheduled to receive floor coverings shall be repaired with 
a repair underlayment.  Prepare, mix, and apply repair underlayment and 
primer according to manufacturer's written instructions to produce a 
smooth, uniform, plane and level surface.  Feather edges to match adjacent 
floor elevations.  Other low areas scheduled to remain exposed shall be 
repaired with a repair topping.  Cut out low areas to ensure a minimum 
repair topping depth of 1/4 inch to match adjacent floor elevations.  
Prepare, mix, and apply repair topping and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane and 
level surface.

Repair defective areas, except random plastic shrinkage cracking and single 
holes less than 1 inch in diameter, but cutting out and replace with fresh 
concrete.  Remove defective areas with clean, square cuts and expose steel 
reinforcement with at least 3/4 inch clearance on all sides.  Dampen 
concrete surfaces in contact with patching concrete and brush-coat with 
epoxy resin meeting the requirements of EPOXY RESIN in Part 2.  Mix 
patching concrete of same materials and mixture as original concrete except 
without coarse aggregate.  Place, compact and finish to blend with adjacent 
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finished concrete.  Cure in same manner as adjacent concrete.

Repair random plastic shrinkage cracking and single holes less than 1 inch 
in diameter with patching mortar.  Groove top of cracks and cut out holes 
to sound concrete and clean off dust, dirt and loose particles.  Dampen 
cleaned concrete in contact with patching concrete and brush-coat with 
epoxy resin meeting the requirements of EPOXY RESIN in Part 2.  Place 
patching mortar before bonding agent has dried.  Compact patching mortar 
and finish to match adjacent concrete.  Keep patched areas continuously 
moist for at least 72 hours.

3.5   FINISHING UNFORMED SURFACES

The finish of all unformed surfaces shall meet the requirements of 
paragraph Tolerances in Section 03 30 00.00 10 CAST-IN-PLACE STRUCTURAL 
CONCRETE, when tested as specified herein.

3.5.1   General

The ambient temperature of spaces adjacent to unformed surfaces being 
finished and of the base on which concrete will be placed shall be not less 
than 40 degrees F.  In hot weather all requirements of Section 
03 30 00.00 10 CAST-IN-PLACE STRUCTURAL CONCRETE paragraphs Hot Weather 
Requirements and Prevention of Plastic Shrinkage Cracking above shall be 
met. In hot weather when the rate of evaporation of surface moisture, as 
determined by use of Figure 2.1.5 of ACI 305R, may reasonably be expected 
to exceed 0.2 pounds per square foot per hour.  Make provisions for 
windbreaks, shading, fog spraying, or wet covering with a light-colored 
material in advance of placement, and such protective measures shall be 
taken as quickly as finishing operations will allow.  Unformed surfaces 
shall have a float finish, with additional finishing as specified below, 
and shall be true to the elevation shown on the drawings.  Surfaces to 
receive additional concrete or backfill shall be brought to the elevation 
shown on the drawings, properly consolidated, and left true and regular.  
Unless otherwise shown on the drawings, exterior surfaces shall be sloped 
for drainage.  Where drains are provided, interior floors shall be evenly 
sloped to the drains.  Joints shall be carefully made with a jointing or 
edging tool.  The finished surfaces shall be protected from stains or 
abrasions.  Grate tampers or "jitterbugs" shall not be used for any 
surfaces.  The dusting of surfaces with dry cement or other materials or 
the addition of any water during finishing shall not be permitted.  If 
bleedwater is present prior to finishing, the excess water shall be 
carefully dragged off or removed by absorption with porous materials such 
as burlap.  During finishing operations, extreme care shall be taken to 
prevent over finishing or working water into the surface; this can cause 
"crazing" (surface shrinkage cracks which appear after hardening) of the 
surface.  Any slabs with surfaces which exhibit significant crazing shall 
be removed and replaced.  During finishing operations, surfaces shall be 
checked with a 10 foot straightedge, applied in both directions at regular 
intervals while the concrete is still plastic, to detect high or low areas.

3.5.2   Floated Finish

All slab areas shall be given an initial wood float finish.   The screeding 
shall be followed immediately by darbying or bull floating before bleeding 
water is present, to bring the surface to a true, even plane.  No water, 
cement, or mortar shall be added to the surface during the finishing 
operation.  Then, after the concrete has stiffened so that it will 
withstand a man's weight without imprint of more than 1/4 inch and the 
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water sheen has disappeared, it shall be floated to a true and even plane 
free of ridges.  Perform floating by use of suitable hand floats or power 
driven equipment.  Use sufficient pressure on the floats to bring a film of 
moisture to the surface.  Hand floats shall be made of wood, magnesium, or 
aluminum.  Lightweight concrete or concrete that exhibits stickiness shall 
be floated with a magnesium float.  Care shall be taken to prevent 
over-finishing or incorporating water into the surface.

3.5.3   Troweled Finish

Apply a trowel finish to slab areas to be covered with resilient flooring, 
carpet, thin-set ceramic tile, terrazo, paint, other thin film finish 
coating system and to areas exposed to view. After floating is complete and 
after the surface moisture has disappeared, unformed surfaces shall be 
steel-troweled to a smooth, even, dense finish, free from blemishes 
including trowel marks.  In lieu of hand finishing, an approved power 
finishing machine may be used in accordance with the directions of the 
machine manufacturer.  Additional trowelings shall be performed, either by 
hand or machine until the surface has been troweled 3 times, with waiting 
period between each.  Care shall be taken to prevent blistering and if such 
occurs, troweling shall immediately be stopped and operations and surfaces 
corrected.  A final hard steel troweling shall be done by machine.  The 
finished surface shall be thoroughly consolidated and shall be essentially 
free of trowel marks and be uniform in texture and appearance.  The 
concrete mixture used for troweled finished areas shall be adjusted, if 
necessary, in order to provide sufficient fines (cementitious material and 
fine sand) to finish properly.

3.5.4   Broomed Finish

Slab areas to receive thin-set ceramic tile shall be given a broomed 
finish.  After floating, the surface shall be lightly steel troweled, and 
then carefully scored by pulling a fiber-bristle push-type broom across the 
surface.  Brooming shall be transverse to traffic or at right angles to the 
slope of the slab.  After the end of the curing period, the surface shall 
be vigorously broomed with a coarse fiber broom to remove all loose or 
semi-detached particles.

        -- End of Section --
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SECTION 03 39 00.00 10

CONCRETE CURING
11/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (2005; R 2009) Standard Specification for 
Burlap Cloth Made from Jute or Kenaf and 
Cotton Mats

ASTM INTERNATIONAL (ASTM)

ASTM C 171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C 309 (2007) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. Submit 
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-06 Test Reports

Testing and Inspection for CQC; G

1.3   DELIVERY, STORAGE, AND HANDLING

Materials shall be stored in such a manner as to avoid contamination and 
deterioration.  Materials shall be capable of being accurately identified 
after bundles or containers are opened.
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PART 2   PRODUCTS

2.1   CURING MATERIALS

2.1.1   Impervious-Sheet

Impervious-sheet materials shall conform to ASTM C 171, type optional, 
except, that polyethylene sheet shall not be used.

2.1.2   Membrane-Forming Compound

Membrane-Forming curing compound shall conform to ASTM C 309, Type 1, Class 
B, except that only a styrene acrylate or chlorinated rubber compound 
meeting Class B requirements shall be used for surfaces that are to be 
painted or are to receive bituminous roofing, or waterproofing, or floors 
that are to receive adhesive applications of resilient flooring.  The 
curing compound selected shall be compatible with any subsequent paint, 
roofing, waterproofing, or flooring specified.  Nonpigmented compound shall 
contain a fugitive dye, and shall have the reflective requirements in 
ASTM C 309 waived.

2.1.3   Absorptive Cover

Absorptive cover used for curing shall conform to AASHTO M 182, Class 2, 
burlap cloth made form jute or kenaf, weighing approximately 9 oz. per sq 
yd. when dry.

2.2   WATER

Water for curing shall be fresh, clean, potable, and free of injurious 
amounts of oil, acid, salt, or alkali, except that non-potable water may be 
used if it meets the requirements of COE CRD-C 400.

PART 3   EXECUTION

3.1   CURING AND PROTECTION

3.1.1   General

Concrete shall be cured by an approved method for the period of time given 
below:

Portland cement when accelerator is used to achieve high 
early strength, except when fly-ash or GGBF slag is used

3 days

Type I portland cement (All Type 1 Grades) 7 days

Type II portland cement 14 days

Portland cement blended with 25 percent by weight of 
fly-ash or GGBF slag

14 days

SECTION 03 39 00.00 10  Page 3



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

Immediately after placement, protect concrete from premature drying, 
extremes in temperatures, rapid temperature change and mechanical injury 
for the duration of the curing period. Concrete shall be protected from the 
damaging effects of rain for 12 hours and from flowing water for 14 days.  
No fire or excessive heat including welding shall be permitted near or in 
direct contact with concrete or concrete embedments during the curing 
period. Maintain air and forms in contact with concrete at a temperature 
above 50 degrees F for the first 3 days and at a temperature above 32 
degrees F for the remainder of the specified curing period.  Exhaust fumes 
from combustion heating units shall be vented to the outside of the 
enclosure, and heaters and ducts shall be placed and directed so as not to 
cause areas of overheating and drying of concrete surfaces or to create 
fire hazards.  Materials and equipment needed for adequate curing and 
protection shall be available and at the site prior to placing concrete.  
Except as otherwise permitted by paragraph Membrane Forming Curing 
Compounds in PART 2, moist curing shall be provided for any areas to 
receive paint or other applied coating, or to which other concrete is to be 
bonded.   Except for plastic coated burlap, impervious sheeting alone shall 
not be used for curing.

3.1.2   Moist Curing

Maintain concrete, to be moist-cured, continuously wet for the entire 
curing period, commencing immediately after finishing.  If water or curing 
materials used stain or discolor concrete surfaces which are to be 
permanently exposed, the concrete surfaces shall be cleaned as approved.  
When wooden forms are left in place during curing, they shall be kept wet 
at all times.  If steel forms are used in hot weather, nonsupporting 
vertical forms shall be carefully broken loose from the concrete, soon 
after the concrete hardens, and curing water continuously applied into the 
void so as to continuously saturate the entire concrete surface.  If the 
forms are removed before the end of the curing period, curing shall be 
carried out as on unformed surfaces, using suitable materials.  Horizontal 
surfaces shall be cured by ponding, by continuous sprinkling, by 
continuously saturated burlap or cotton mats, or by continuously saturated 
plastic coated burlap.  Burlap and mats shall be clean and free from any 
contamination and shall be completely saturated before being placed on the 
concrete.  Provide an approved work system to ensure that moist curing is 
continuous 24 hours per day.  Horizontal construction joints may be allowed 
to dry for 12 hours immediately prior to the placing of the following 
lift.  

3.1.3   Membrane Forming Curing Compounds

3.1.3.1   Application Restrictions

Membrane curing shall not be used on surfaces that are to receive any 
subsequent treatment depending on adhesion, penetration, or bonding to the 
concrete, including surfaces to which a smooth finish is to be applied or 
other concrete to be bonded.  Concrete may be cured with an approved 
membrane-forming curing compound in lieu of moist curing where previously 
approved by the Contracting Officer except that membrane curing will not be 
permitted on any surface to which a grout-cleaned finish is to be applied 
or other concrete is to be bonded, on any surface containing protruding 
steel reinforcement, on an abrasive aggregate finish.  However, a styrene 
acrylate or chlorinated rubber compound meeting ASTM C 309, Class B 
requirements, may be used for surfaces which are to be painted or are to 
receive bituminous roofing or waterproofing, or floors that are to receive 
adhesive applications of resilient flooring.  The curing compound selected 
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shall be compatible with any subsequent paint, roofing, waterproofing or 
flooring specified.  Membrane curing compound shall not be used on surfaces 
that are maintained at curing temperatures with free steam.

3.1.3.2   Pigmented Curing Compound

A pigmented curing compound meeting the requirements of the above paragraph 
may be used on surfaces that will not be exposed to view when the project 
is completed.

3.1.3.3   Nonpigmented Curing Compound

A nonpigmented curing compound containing a fugitive dye may be used on 
surfaces that will be exposed to view when the project is completed.  
Concrete cured with nonpigmented curing compound must be shaded from the 
sun for the first 3 days when the ambient temperature is 90 degrees F or 
higher.

3.1.3.4   Application

Apply the curing compound to formed surfaces immediately after the forms 
are removed and prior to any patching or other surface treatment except the 
cleaning of loose sand, mortar, and debris from the surface.  The surfaces 
shall be thoroughly moistened with water, and the curing compound applied 
as soon as free water disappears.  The curing compound shall be applied to 
unformed surfaces as soon as free water has disappeared and bleeding has 
stopped.  The curing compound shall be applied in a two-coat continuous 
operation by approved motorized power-spraying equipment operating at a 
minimum pressure of 75 psi, at a uniform coverage of not more than 400 
square feet per gallon for each coat, and the second coat shall be applied 
perpendicular to the first coat.  Concrete surfaces that have been 
subjected to rainfall within 3 hours after curing compound has been applied 
shall be resprayed by the method and at the coverage specified.  All 
concrete surfaces on which the curing compound has been applied shall be 
adequately protected for the duration of the entire curing period from 
pedestrian and vehicular traffic and from any other cause that will disrupt 
the continuity of the curing membrane.

3.1.4   Impervious Sheeting (Evaporative Retardant)

Except for plastic coated burlap, impervious sheeting alone shall not be 
used for curing.  Use impervious-sheet curing only on horizontal or nearly 
horizontal surfaces.  Surfaces shall be thoroughly wetted and be completely 
covered with the sheeting.  Sheeting shall be at least 18 inches wider than 
the concrete surface to be covered.  Covering shall be laid with 
light-colored side up.  Covering shall be lapped not less than 12 inches 
and securely weighted down or shall be lapped not less than 4 inches and 
taped to form a continuous cover with completely closed joints.  The sheet 
shall be weighted to prevent displacement so that it remains in contact 
with the concrete during the specified length of curing.  Coverings shall 
be folded down over exposed edges of slabs and secured by approved means.  
Sheets shall be immediately repaired or replaced if tears or holes appear 
during the curing period.

3.1.5   Ponding or Immersion

Concrete shall be continually immersed throughout the curing period.  Water 
shall not be more than 20 degrees F less than the temperature of the 
concrete.
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3.1.6   Cold Weather Curing and Protection

When the daily ambient low temperature is less than 32 degrees F maintain 
the temperature of the concrete above 40 degrees F for the first seven days 
after placing.  During the period of protection removal, control the air 
temperature adjacent to the concrete surfaces so that concrete near the 
surface will not be subjected to a temperature differential of more than 25 
degrees F as determined by suitable temperature measuring devices furnished 
by the Contractor, as required, and installed adjacent to the concrete 
surface and 2 inches inside the surface of the concrete.  

3.2   TESTING AND INSPECTION FOR CQC

Perform the inspection and tests described below and, based upon the 
results of these inspections and tests, take the action required.  Submit 
certified copies of laboratory test reports, including curing compound 
proposed for use on this project.  

3.2.1   Curing Inspection

a.  Moist Curing Inspections.  At least once each shift, and not less than 
twice per day on both work and non-work days, an inspection shall be 
made of all areas subject to moist curing.  The surface moisture 
condition shall be noted and recorded.

b.  Moist Curing Corrective Action.  When a daily inspection report lists 
an area of inadequate curing, immediate corrective action shall be 
taken, and the required curing period for those areas shall be extended 
by 1 day.

c.  Membrane Curing Inspection.  No curing compound shall be applied until 
the Contractor has verified that the compound is properly mixed and 
ready for spraying.  At the end of each operation, estimate the 
quantity of compound used by measurement of the container and the area 
of concrete surface covered, compute the rate of coverage in square 
feet/gallon, and note whether or not coverage is uniform.

d.  Membrane Curing Corrective Action.  When the coverage rate of the 
curing compound is less than that specified or when the coverage is not 
uniform, the entire surface shall be sprayed again.

e.  Sheet Curing Inspection.  At least once each shift and once per day on 
non-work days, an inspection shall be made of all areas being cured 
using impervious sheets.  The condition of the covering and the 
tightness of the laps and tapes shall be noted and recorded.

f.  Sheet Curing Corrective Action.  When a daily inspection report lists 
any tears, holes, or laps or joints that are not completely closed, the 
tears and holes shall promptly be repaired or the sheets replaced, the 
joints closed, and the required curing period for those areas shall be 
extended by 1 day.

        -- End of Section --
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SECTION 04 20 00

MASONRY
02/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ACI INTERNATIONAL (ACI)

ACI 530/530.1 (2008; Errata 2008; Errata 2009) Building 
Code Requirements and Specification for 
Masonry Structures and Related Commentaries

ACI SP-66 (2004) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM A 153/A 153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A 615/A 615M (2009b) Standard Specification for 
Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

ASTM A 641/A 641M (2009a) Standard Specification for 
Zinc-Coated (Galvanized) Carbon Steel Wire

ASTM A 82/A 82M (2007) Standard Specification for Steel 
Wire, Plain, for Concrete Reinforcement

ASTM C 1019 (2009) Standard Test Method for Sampling 
and Testing Grout

ASTM C 1142 (1995; R 2007) Standard Specification for 
Extended Life Mortar for Unit Masonry

ASTM C 144 (2004) Standard Specification for 
Aggregate for Masonry Mortar

ASTM C 150/C 150M (2009) Standard Specification for Portland 
Cement

ASTM C 207 (2006) Standard Specification for Hydrated 
Lime for Masonry Purposes

ASTM C 270 (2010) Standard Specification for Mortar 
for Unit Masonry

ASTM C 476 (2010) Standard Specification for Grout 
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for Masonry

ASTM C 494/C 494M (2010a) Standard Specification for 
Chemical Admixtures for Concrete

ASTM C 55 (2009) Concrete Brick

ASTM C 593 (2006) Fly Ash and Other Pozzolans for Use 
with Lime for Soil Stabilization

ASTM C 641 (2009) Staining Materials in Lightweight 
Concrete Aggregates

ASTM C 780 (2009) Preconstruction and Construction 
Evaluation of Mortars for Plain and 
Reinforced Unit Masonry

ASTM C 90 (2009) Loadbearing Concrete Masonry Units

ASTM C 94/C 94M (2010) Standard Specification for 
Ready-Mixed Concrete

ASTM C 989 (2009a) Standard Specification for Slag 
Cement for Use in Concrete and Mortars

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC (2009; Errata First Printing) 
International Building Code

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

1.2   SYSTEM DESCRIPTION

1.2.1   Local/Regional Materials

See Section 01 33 29 LEED(tm) DOCUMENTATION for cumulative total local 
material requirements.  Masonry materials may be locally available.  Submit 
documentation indicating distance between manufacturing facility and the 
project site, and distance of raw material origin from the project site.  
Indicate relative dollar value of local/regional materials to total dollar 
value of products included in the project.

1.2.2   Environmental Data

Submit manufacturer's descriptive data.  Documentation indicating 
percentage of post-industrial and post-consumer recycled content per unit 
of product.  Indicate relative dollar value of recycled content products to 
total dollar value of products included in project. 
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1.2.3   Design Requirements

1.2.3.1   Unit Strength Method

Compute compressive strength of masonry system "Unit Strength Method", 
ACI 530/530.1.  Submit calculations and certifications of unit and mortar 
strength.

1.2.3.2   Special Inspection

Perform special inspections and testing for masonry systems in accordance 
with S-003 and Chapter 17 of the IBC.

1.2.4   Additional Requirements

a.  Maintain at least one spare vibrator on site at all times.

b.  Provide bracing and scaffolding necessary for masonry work.  Design 
bracing to resist wind pressure as required by local code.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.    Submit 
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detail Drawings; G

SD-03 Product Data

Local/Regional Materials; (LEED)
Cement; G; (LEED)
Cold Weather Installation; G

SD-04 Samples
Precast Items;G

SD-05 Design Data

Pre-mixed Mortar; G
Unit Strength Method; G

SD-06 Test Reports

Field Testing of Mortar; G
Field Testing of Grout; G
Prism tests; G
Portland Cement; G
Masonry Inspector Qualifications; G

SD-07 Certificates

Concrete Masonry Units (CMU)
Anchors, Ties, and Bar Positioners
Joint Reinforcement
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Portland Cement
Admixtures for Masonry Mortar
Admixtures for Grout
Contamination

SD-10 Operation and Maintenance Data

Plastic Identification
Take-Back Program

1.4   QUALITY ASSURANCE

1.4.1   Masonry Inspector Qualifications

A qualified masonry inspector approved by the Contracting Officer shall 
perform inspection of the masonry work.  Minimum qualifications for the 
masonry inspector shall be 5 years of reinforced masonry inspection 
experience or acceptance by a State, municipality, or other governmental 
body having a program of examining and certifying inspectors for reinforced 
masonry construction.  The masonry inspector shall be present during 
preparation of masonry prisms, sampling and placing of masonry units, 
placement of reinforcement (including placement of dowels in footings and 
foundation walls), inspection of grout space, immediately prior to closing 
of cleanouts, and during grouting operations.  The masonry inspector shall 
assure compliance with the drawings and specifications.  The masonry 
inspector shall keep a complete record of all inspections and shall submit 
daily written reports to the Quality Control Supervisory Representative 
reporting the quality of masonry construction.  Submit copies of masonry 
inspector reports.Level 1 special inspections shall be performed in 
accordnace with the ICC IBC.

1.4.2   Detail Drawings

Submit detail drawings showing bar splice locations. Bent bars shall be 
identified on a bending diagram and shall be referenced and located on the 
drawings.  Wall dimensions, bar clearances, and wall openings greater than 
one masonry unit in area shall be shown.  No approval will be given to the 
shop drawings until the Contractor certifies that all openings, including 
those for mechanical and electrical service, are shown.  If, during 
construction, additional masonry openings are required, the approved shop 
drawings shall be resubmitted with the additional openings shown along with 
the proposed changes.  Location of these additional openings shall be 
clearly highlighted.  The minimum scale for wall elevations shall be 1/4 
inch per foot.  Reinforcement bending details shall conform to the 
requirements of ACI SP-66.  Submit drawings including plans, elevations, 
and details of wall reinforcement; details of reinforcing bars at corners 
and wall intersections; offsets; tops, bottoms, and ends of walls; control 
and expansion joints; lintels; and wall openings.

1.5   DELIVERY, STORAGE, AND HANDLING

Materials shall be delivered, stored, handled, and protected to avoid 
chipping, breakage, and contact with soil or contaminating material.  Store 
and prepare materials in already disturbed areas to minimize project site 
disturbance and size of project site.

1.5.1   Masonry Units

Cover and protect moisture-controlled concrete masonry units and 
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cementitious materials from precipitation.  Conform to all handling and 
storage requirements of ASTM C 90.  Mark prefabricated lintels on top sides 
to show either the lintel schedule number or the number and size of top and 
bottom bars.

1.5.2   Reinforcement, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall 
be stored above the ground.  Steel reinforcing bars and uncoated ties shall 
be free of loose mill scale and rust.

1.5.3   Cementitious Materials, Sand and Aggregates

Cementitious and other packaged materials shall be delivered in unopened 
containers, plainly marked and labeled with manufacturers' names and 
brands.  Cementitious material shall be stored in dry, weathertight 
enclosures or be completely covered.  Cement shall be handled in a manner 
that will prevent the inclusion of foreign materials and damage by water or 
dampness.  Store sand and aggregates in a manner to prevent contamination 
or segregation.

1.6   PROJECT/SITE CONDITIONS

Conform to ACI 530/530.1 for hot and cold weather masonry erection.

1.6.1   Hot Weather Installation

Take the following precautions if masonry is erected when the ambient air 
temperature is more than 99 degrees F in the shade and the relative 
humidity is less than 50 percent or the ambient air temperature exceeds 90 
degrees F and the wind velocity is more than 8 mph.  All masonry materials 
shall be shaded from direct sunlight; mortar beds shall be spread no more 
than 4 feet ahead of masonry; masonry units shall be set within one minute 
of spreading mortar; and after erection, masonry shall be protected from 
direct exposure to wind and sun for 48 hours.

1.6.2   Cold Weather Installation

Before erecting masonry when ambient temperature or mean daily air 
temperature falls below 40 degrees F or temperature of masonry units is 
below 40 degrees F, submit a written statement of proposed cold weather 
construction procedures for approval. 

PART 2   PRODUCTS

2.1   GENERAL REQUIREMENTS

The source of materials which will affect the appearance of the finished 
work shall not be changed after the work has started except with 
Contracting Officer's approval.   Submit test reports from an approved 
independent laboratory.  Test reports on a previously tested material shall 
be certified as the same as that proposed for use in this project.  Submit 
certificates of compliance stating that the materials meet the specified 
requirements.

2.2   CONCRETE BRICK

Concrete brick shall conform to ASTM C 55, Grade S.  Concrete brick may be 
used where necessary for filling out in concrete masonry unit construction. 
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2.3   CONCRETE MASONRY UNITS (CMU)

Submit samples and certificates as specified.  Cement shall have a low 
alkali content and be of one brand.  See Section 01 33 29 LEED(tm) 
DOCUMENTATION for cumulative total recycled content requirements.  Units 
may contain post-consumer or post-industrial recycled content.  Units shall 
be of modular dimensions and air, water, or steam cured.  

a.  Hollow Load-Bearing Units:  ASTM C 90, made with lightweight or medium 
weight aggregate.  Provide load-bearing units for elevator shaft walls.

b.  Solid Load-Bearing Units:  ASTM C 90, lightweight or medium weight  
units.  Provide solid units as indicated.

2.3.1   Aggregates

Lightweight aggregates and blends of lightweight and heavier aggregates in 
proportions used in producing the units, shall comply with the following 
requirements when tested for stain-producing iron compounds in accordance 
with ASTM C 641:  by visual classification method, the iron stain deposited 
on the filter paper shall not exceed the "light stain" classification.    
Use industrial waste by-products (air-cooled slag, cinders, or bottom ash), 
ground waste glass and concrete, granulated slag, and expanded slag in 
aggregates.  Slag shall comply with ASTM C 989; Grade 120.

2.3.2   Kinds and Shapes

Units shall be modular in size and shall include closer, jamb, header, 
lintel, and bond beam units and special shapes and sizes to complete the 
work as indicated.  

2.4   PRECAST CONCRETE ITEMS

Precast Items:  Precast concrete base  shall be factory-made units from a 
plant regularly engaged in producing precast concrete units.  Unless 
otherwise indicated, concrete shall be 3000 psi minimum conforming to 
Section 03 30 00 CAST-IN-PLACE CONCRETE using 1/2 inch to No. 4 
nominal-size coarse aggregate, and minimum reinforcement shall be the 
reinforcement required for handling of the units.  Clearance of 3/4 inch 
shall be maintained between reinforcement and faces of units.  Unless 
precast-concrete items have been subjected during manufacture to 
saturated-steam pressure of at least 120 psi for at least 5 hours, the 
items, after casting, shall be either damp-cured for 24 hours or 
steam-cured and shall then be aged under cover for 28 days or longer.  
Cast-concrete members weighing over 80 pounds shall have built-in loops of 
galvanized wire or other approved provisions for lifting and anchoring.  
Units shall have beds and joints at right angles to the face, with sharp 
true arises and shall be cast with drip grooves on the underside where 
units overhang walls.  Exposed-to-view surfaces shall be free of surface 
voids, spalls, cracks, and chipped or broken edges.  Precast units 
exposed-to-view shall be of uniform appearance and color.  Unless otherwise 
specified, units shall have a smooth dense finish.  Prior to use, each item 
shall be wetted and inspected for crazing.  Items showing evidence of 
dusting, spalling, crazing, or having surfaces treated with a protective 
coating will be rejected.  Submit specified factory certificates.
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2.5   MORTAR FOR STRUCTURAL MASONRY

ASTM C 270, Type S.  Strength (f'm) as indicated.  Test in accordance with 
ASTM C 780. Use Type I or Type II portland cement. Do not use admixtures 
containing chlorides.  When structural reinforcement is incorporated, 
maximum air-content shall be 12 percent in portland cement mortar.  Fly ash 
shall comply with ASTM C 593.

2.6   MASONRY MORTAR

Mortar Type S shall conform to the proportion specification of ASTM C 270 
except Type S cement-lime mortar proportions shall be 1 part cement, 1/2 
part lime and 4-1/2 parts aggregate;  Type  S mortar shall be used for all 
masonry work.  Cement shall have a low alkali content and be of one brand.  
Aggregates shall be from one source.

2.6.1   Admixtures for Masonry Mortar

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval.  Accelerating admixture shall be non-corrosive, shall 
contain less than 0.2 percent chlorides, and shall conform to 
ASTM C 494/C 494M, Type C.  Submit the required certifications.

2.6.2   Hydrated Lime and Alternates

Hydrated lime shall conform to ASTM C 207, Type S.

2.6.3   Cement

Portland cement shall conform to ASTM C 150/C 150M, Type I or II.   
Containers shall bear complete instructions for proportioning and mixing to 
obtain the required types of mortar.  Incorporate to the maximum extent, 
without conflicting with other requirements of this section, up to 40 
percent fly ash, up to 70 percent slag, and up to 10 percent cenospheres.  
When masonry cement is used, submit the manufacturer's printed instructions 
on proportions of water and aggregates and on mixing to obtain the type of 
mortar required.  Admixtures shall conform to requirements in Section 
03 30 00.00 10 CAST-IN-PLACE STRUCTURAL CONCRETE.

2.6.4   Pre-Mixed Mortar

Pre-mixed mortar shall conform to ASTM C 1142, Type RM.  Submit pre-mixed 
mortar composition.

2.6.5   Sand and Water

Sand shall conform to ASTM C 144.  Water shall be clean, potable, and free 
from substances which could adversely affect the mortar.

2.7   GROUT AND READY-MIXED GROUT

Grout shall conform to ASTM C 476, coarse.  Cement used in grout shall have 
a low alkali content.  Grout slump shall be between 8 and 11 inches.  
Minimum grout strength shall be 2000 psi in 28 days, as tested by 
ASTM C 1019.  Use grout subject to the limitations of Article 2.2 in ACI 
530.08.  Do not change proportions and do not use materials with different 
physical or chemical characteristics in grout for the work unless 
additional evidence is furnished that the grout meets the specified 
requirements.  Ready-Mixed grout shall conform to ASTM C 94/C 94M.
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2.7.1   Admixtures for Grout

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval; accelerating admixture shall be non-corrosive, shall 
contain less than 0.2 percent chlorides, and shall conform to 
ASTM C 494/C 494M, Type C.  In general, air-entrainment, anti-freeze or 
chloride admixtures shall not be used except as approved by the Contracting 
Officer.  Submit required certifications.

2.7.2   Grout Barriers

Grout barriers for vertical cores shall consist of fine mesh wire, 
fiberglass, or expanded metal.

2.8   ANCHORS, TIES, AND BAR POSITIONERS

Anchors shall be fabricated without drips or crimps and shall be 
zinc-coated in accordance with ASTM A 153/A 153M, Class B-2.  Steel wire 
used for anchors shall be fabricated from steel wire conforming to 
ASTM A 82/A 82M.    Joint reinforcement in interior walls shall conform to 
ASTM A 641/A 641M; coordinate with paragraph JOINT REINFORCEMENT below.  
Anchors and ties shall be sized to provide a minimum of 5/8 inch mortar 
cover from either face. 

2.8.1   Dovetail Anchors

Provide dovetail anchors of the flexible wire type,  3/16 inch diameter 
zinc-coated steel wire, triangular shaped, and attached to a 12 gauge or 
heavier steel dovetail section.  Use these anchors for anchorage of veneer 
wythes extending over the face of concrete walls.  Fill cells within 
vertical planes of these anchors solid with grout for full height of walls 
or partitions, or solid units may be used.  Dovetail slots are specified in 
Section 03 30 00.00 10 CAST-IN-PLACE STRUCTURAL CONCRETE.

2.8.2   Adjustable Anchors

Adjustable anchors shall be 3/16 inch diameter steel wire, 
triangular-shaped.  Anchors attached to steel shall be 5/16 inch diameter 
steel bars placed to provide 1/16 inch play between flexible anchors and 
structural steel members.  Spacers shall be welded to rods and columns.  
Equivalent welded-on steel anchor rods or shapes standard with the 
flexible-anchor manufacturer may be furnished when approved.  Welds shall 
be cleaned and given one coat of zinc-rich touch up paint.

2.8.3   Bar Positioners

Bar positioners, used to prevent displacement of reinforcing bars during 
the course of construction, shall be factory fabricated from 9 gauge steel 
wire or equivalent, and coated with a hot-dip galvanized finish.  Not more 
than one wire shall cross the cell.

2.9   JOINT REINFORCEMENT

Joint reinforcement shall be factory fabricated from steel wire conforming 
to ASTM A 82/A 82M, welded construction.  Tack welding will not be 
acceptable in reinforcement used for wall ties.  Wire shall have zinc 
coating conforming to ASTM A 153/A 153M, Class B-2.  All wires shall be a 
minimum of 9 gauge.  Reinforcement shall be ladder type design, having one 
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longitudinal wire in the mortar bed of each face shell for hollow units.  
Joint reinforcement shall be placed a minimum of 5/8 inch cover from either 
face.  The distance between crosswires shall not exceed 16 inches.  Joint 
reinforcement for straight runs shall be furnished in flat sections not 
less than 10 feet long.  Joint reinforcement shall be provided with factory 
formed corners and intersections.  If approved for use, joint reinforcement 
may be furnished with adjustable wall tie features. 

2.10   REINFORCING STEEL BARS AND RODS

Reinforcing steel bars and rods shall conform to ASTM A 615/A 615M, Grade 
60.

PART 3   EXECUTION

3.1   PREPARATION

Prior to start of work, masonry inspector shall verify the applicable 
conditions as set forth in ACI 530/530.1, inspection.  The Contracting 
Officer will serve as inspector or will select a masonry inspector.

3.1.1   Protection

Ice or snow formed on the masonry bed shall be thawed by the application of 
heat.  Heat shall be applied carefully until the top surface of the masonry 
is dry to the touch.  Sections of masonry deemed frozen and damaged shall 
be removed before continuing construction of those sections.

a.  Air Temperature 40 to 32 Degrees F.  Sand or mixing water shall be 
heated to produce mortar temperatures between 40 and 120 degrees F

b.  Air Temperature 32 to 25 Degrees F.  Sand and mixing water shall be 
heated to produce mortar temperatures between 40 and 120 degrees F.  
Temperature of mortar on boards shall be maintained above freezing.

c.  Air Temperature 25 to 20 Degrees F.  Sand and mixing water shall be 
heated to provide mortar temperatures between 40 and 120 degrees F.  
Temperature of mortar on boards shall be maintained above freezing.  
Sources of heat shall be used on both sides of walls under 
construction.  Windbreaks shall be employed when wind is in excess of 
15 mph.

d.  Air Temperature 20 Degrees F and below.  Sand and mixing water shall be 
heated to provide mortar temperatures between 40 and 120 degrees F.  
Enclosure and auxiliary heat shall be provided to maintain air 
temperature above 32 degrees F.  Temperature of units when laid shall 
not be less than 20 degrees F.

3.1.2   Completed Masonry and Masonry Not Being Worked On

a.  Mean daily air temperature 40 to 32 degrees F.  Masonry shall be 
protected from rain or snow for 24 hours by covering with 
weather-resistive membrane.

b.  Mean daily air temperature 32 to 25 degrees F.  Masonry shall be 
completely covered with weather-resistant membrane for 24 hours.

c.  Mean Daily Air Temperature 25 to 20 degrees F.  Masonry shall be 
completely covered with insulating blankets or equally protected for 24 
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hours.

d.  Mean Daily Temperature 20 degrees F and Below.  Masonry temperature 
shall be maintained above 32 degrees F for 24 hours by enclosure and 
supplementary heat, by electric heating blankets, infrared heat lamps, 
or other approved methods.

3.1.3   Stains

Protect exposed surfaces from mortar and other stains.  When mortar joints 
are tooled, remove mortar from exposed surfaces with fiber brushes and 
wooden paddles.  Protect base of walls from splash stains by covering 
adjacent ground with sand, sawdust, or polyethylene.

3.1.4   Loads

Do not apply uniform loads for at least 12 hours or concentrated loads for 
at least 72 hours after masonry is constructed.  Provide temporary bracing 
as required.

3.1.5   Surfaces

Clean surfaces on which masonry is to be placed of laitance, dust, dirt, 
oil, organic matter, or other foreign materials and slightly roughen to 
provide a surface texture with a depth of at least 1/4 inch.  Sandblast, if 
necessary, to remove laitance from pores and to expose the aggregate.

3.2   LAYING MASONRY UNITS

a.  Coordinate masonry work with the work of other trades to accommodate 
built-in items and to avoid cutting and patching.  Masonry units shall 
be laid in stacked bond pattern.   Each unit shall be adjusted to its 
final position while mortar is still soft and plastic.

b.  Units that have been disturbed after the mortar has stiffened shall be 
removed, cleaned, and relaid with fresh mortar.  Air spaces, cavities, 
chases, expansion joints, and spaces to be grouted shall be kept free 
from mortar and other debris.  

c.  Units being laid and surfaces to receive units shall be free of water 
film and frost.  Solid units shall be laid in a nonfurrowed full bed of 
mortar.   Units shall be shoved into place so that the vertical joints 
are tight.  Vertical face shells of concrete masonry units, except 
where indicated at control, expansion, and isolation joints, shall be 
completely filled with mortar.  Mortar will be permitted to protrude up 
to 1/2 inch into the space or cells to be grouted.  Means shall be 
provided to prevent mortar from dropping into the space below.

3.2.1   Forms and Shores

Provide bracing and scaffolding as required.  Design bracing to resist wind 
pressure as required by local codes.  Forms and shores shall be 
sufficiently rigid to prevent deflections which may result in cracking or 
other damage to supported masonry and sufficiently tight to prevent leakage 
of mortar and grout.  Supporting forms and shores shall not be removed in 
less than 10 days.
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3.2.2   Reinforced Concrete Masonry Units Walls

Where vertical reinforcement occurs, fill cores solid with grout.  Lay 
units in such a manner as to preserve the unobstructed vertical continuity 
of cores to be filled.  Embed the adjacent webs in mortar to prevent 
leakage of grout.  Remove mortar fins protruding from joints before placing 
grout.  Minimum clear dimensions of vertical cores shall be 2 by 3 inches.  
Position reinforcing accurately as indicated before placing grout.  As 
masonry work progresses, secure vertical reinforcing in place at vertical 
intervals not to exceed 160 bar diameters.  Use puddling rod or vibrator to 
consolidate the grout.  Minimum clear distance between masonry and vertical 
reinforcement shall be not less than 1/2 inch.  Unless indicated or 
specified otherwise, form splices by lapping bars not less than 40 bar 
diameters and wire tying them together.

3.2.3   Concrete Masonry Units

Starting courses on footings, lintels, and beams, and where cells are to be 
filled with grout shall be full bedded in mortar under both face shells and 
webs.  Other units shall be full bedded under both face shells.  Head 
joints shall be filled solidly with mortar for a distance in from the face 
of the unit not less than the thickness of the face shell.    Jamb units 
shall be of the shapes and sizes to conform with wall units.  Solid units 
may be incorporated in the masonry work where necessary to fill out at 
corners, and elsewhere as approved.   Walls and partitions shall be 
adequately reinforced for support of wall-hung plumbing fixtures when chair 
carriers are not specified.

3.2.4   Tolerances

Lay masonry plumb, true to line, with courses level.  Keep bond pattern 
plumb throughout.  Square corners unless noted otherwise.  Except for walls 
constructed of prefaced concrete masonry units, lay masonry within the 
following tolerances (plus or minus unless otherwise noted):

TABLE II

TOLERANCES

  Variation from the plumb in the lines
  and surfaces of columns, walls and arises
  _______________________________________________________________

  In adjacent masonry units                              1/8 inch
  In 10 feet                                             1/4 inch
  In 20 feet                                             3/8 inch
  In 40 feet or more                                     1/2 inch

  Variations from the plumb for external corners,
  expansion joints, and other conspicuous lines
  _______________________________________________________________

  In 20 feet                                             1/4 inch
  In 40 feet or more                                     1/2 inch

  Variations from the level for exposed lintels,
  sills, parapets, horizontal grooves, and other
  conspicuous lines
  _______________________________________________________________
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TOLERANCES

  In 20 feet                                             1/4 inch
  In 40 feet or more                                     1/2 inch

  Variation from level for bed joints and top
  surfaces of bearing walls
  _______________________________________________________________

  In 10 feet                                             1/4 inch
  In 40 feet or more                                     1/2 inch

  Variations from horizontal lines
  _______________________________________________________________

  In 10 feet                                             1/4 inch
  In 20 feet                                             3/8 inch
  In 40 feet or more                                     1/2 inch

  Variations in cross sectional dimensions of
  columns and in thickness of walls
  _______________________________________________________________

  Minus                                                  1/4 inch
  Plus                                                   1/2 inch

3.2.5   Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of 
cut units.  Cutting and fitting, including that required to accommodate the 
work of others, shall be done by masonry mechanics using power masonry 
saws.  Concrete masonry units may be wet or dry cut.  Wet cut units, before 
being placed in the work, shall be dried to the same surface-dry appearance 
as uncut units being laid in the wall.  Cut edges shall be clean, true and 
sharp.  Openings in the masonry shall be made carefully so that wall 
plates, cover plates or escutcheons required by the installation will 
completely conceal the openings and will have bottoms parallel with the 
masonry bed joints.  Reinforced masonry lintels shall be provided above 
openings over 12 inches wide for pipes, ducts, cable trays, and other wall 
penetrations, unless steel sleeves are used.

3.2.6   Jointing

Joints shall be tooled when the mortar is thumbprint hard.  Horizontal 
joints shall be tooled last.  Joints shall be brushed to remove all loose 
and excess mortar.  Mortar joints shall be finished as follows:

3.2.6.1   Flush Joints

Joints in concealed masonry surfaces and joints at electrical outlet boxes 
in wet areas shall be flush cut.  Flush cut joints shall be made by cutting 
off the mortar flush with the face of the wall.  Joints in unparged masonry 
walls below grade shall be pointed tight.  Flush joints for architectural 
units, such as fluted units, shall completely fill both the head and bed 
joints.
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3.2.7   Joint Widths

Joint widths shall be as follows:

3.2.7.1   Concrete Masonry Units

Concrete masonry units shall have 3/8 inch joints.

3.2.8   Embedded Items

Fill spaces around built-in items with mortar.  Point openings around 
flush-mount electrical outlet boxes in wet locations with mortar.  Embed 
anchors, ties, wall plugs, accessories, flashing, pipe sleeves and other 
items required to be built-in  as the masonry work progresses.  Fully embed 
anchors, ties and joint reinforcement in the mortar.  Fill cells receiving 
anchor bolts and cells of the first course below bearing plates with grout.

3.2.9   Unfinished Work

Step back unfinished work for joining with new work.  Toothing may be 
resorted to only when specifically approved.  Remove loose mortar and 
thoroughly clean the exposed joints before laying new work.

3.2.10   Masonry Wall Intersections

Masonry bond each course at corners and elsewhere as shown.  Masonry walls 
shall be anchored or tied together at corners and intersections with bond 
beam reinforcement and prefabricated corner or tee pieces of joint 
reinforcement as shown.

3.3   MORTAR MIX

Mix mortar in a mechanically operated mortar mixer for at least 3 minutes, 
but not more than 5 minutes.  Measure ingredients for mortar by volume.  
Ingredients not in containers, such as sand, shall be accurately measured 
by the use of measuring boxes.  Mix water with the dry ingredients in 
sufficient amount to provide a workable mixture which will adhere to the 
vertical surfaces of masonry units.  Retemper mortar that has stiffened 
because of loss of water through evaporation by adding water to restore the 
proper consistency and workability.  Discard mortar that has reached its 
initial set or that has not been used within 2.5 hours after mixing.

3.4   REINFORCING STEEL

Clean reinforcement of loose, flaky rust, scale, grease, mortar, grout, or 
other coating which might destroy or reduce its bond prior to placing 
grout.  Bars with kinks or bends not shown on the drawings shall not be 
used.  Reinforcement shall be placed prior to grouting.  Unless otherwise 
indicated, vertical wall reinforcement shall extend to within 2 inches of 
tops of walls.

3.4.1   Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions 
indicated on the drawings.  A minimum clearance of 1/2 inch shall be 
maintained between the bars and masonry units.  Minimum clearance between 
parallel bars shall be one diameter of the reinforcement.  Vertical 
reinforcing may be held in place using bar positioners located near the 
ends of each bar and at intermediate intervals of not more than 192 
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diameters of the reinforcement. 

3.4.2   Splices

Bars shall be lapped a minimum of 48 diameters of the reinforcement.  
Welded or mechanical connections shall develop at least 125 percent of the 
specified yield strength of the reinforcement.

3.5   JOINT REINFORCEMENT INSTALLATION

Joint reinforcement shall be installed at 16 inches on center or as 
indicated.  Reinforcement shall be lapped not less than 8 inches.  
Prefabricated sections shall be installed at corners and wall 
intersections.  The longitudinal wires of joint reinforcement shall be 
placed to provide not less than 5/8 inch cover to either face of the unit.

3.6   PLACING GROUT

Fill cells containing reinforcing bars with grout.  Hollow masonry units in 
walls or partitions supporting plumbing, heating, or other mechanical 
fixtures, voids at door and window jambs, and other indicated spaces shall 
be filled solid with grout.  Cells under lintel bearings on each side of 
openings shall be filled solid with grout for full height of openings.  
Lintels and bond beams shall be filled solid with grout.  Units other than 
open end units may require grouting each course to preclude voids in the 
units.  Grout not in place within 1-1/2 hours after water is first added to 
the batch shall be discarded. Sufficient time shall be allowed between 
grout lifts to preclude displacement or cracking of face shells of masonry 
units.  If blowouts, flowouts, misalignment, or cracking of face shells 
should occur during construction, the wall shall be torn down and rebuilt.

3.6.1   Vertical Grout Barriers for Fully Grouted Walls

Provide grout barriers not more than 30 feet apart, or as required, to 
limit the horizontal flow of grout for each pour.

3.6.2   Horizontal Grout Barriers

Embed grout barriers in mortar below cells of hollow units receiving grout.

3.6.3   Cleanouts

3.6.3.1   Cleanouts for Hollow Unit Masonry Construction

Provide cleanout holes at the bottom of every pour in cores containing 
vertical reinforcement when the height of the grout pour exceeds 5 feet.  
Where all cells are to be grouted, construct cleanout courses using bond 
beam units in an inverted position to permit cleaning of all cells.  
Provide  cleanout holes at a maximum spacing of 32 inches where all cells 
are to be filled with grout.  Establish a new series of cleanouts if  
grouting operations are stopped for more than 4 hours.  Cleanouts shall not 
be less than 3 by 4 inch openings cut from one face shell.  Manufacturer's 
standard cutout units may be used at the Contractor's option.  Cleanout 
holes shall not be closed until masonry work, reinforcement, and final 
cleaning of the grout spaces have been completed and inspected.  For walls 
which will be exposed to view, close cleanout holes in an approved manner 
to match surrounding masonry.
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3.6.4   Grouting Equipment

3.6.4.1   Grout Pumps

Pumping through aluminum tubes will not be permitted.  Operate pumps to 
produce a continuous stream of grout without air pockets, segregation, or 
contamination.  Upon completion of each day's pumping, remove waste 
materials and debris from the equipment, and dispose of outside the masonry.

3.6.4.2   Vibrators

Internal vibrators shall maintain a speed of not less than 5,000 impulses 
per minute when submerged in the grout.  Maintain at least one spare 
vibrator at the site at all times.  Apply vibrators at uniformly spaced 
points not further apart than the visible effectiveness of the machine.  
Limit duration of vibration to time necessary to produce satisfactory 
consolidation without causing segregation.

3.6.5   Grout Placement

Lay masonry to the top of a pour before placing grout.    Grout shall not 
be placed in hollow unit masonry until mortar joints have set for at least 
24 hours.  Grout shall be placed using a hand bucket, concrete hopper, or 
grout pump to completely fill the grout spaces without segregation of  the 
aggregates.  Vibrators shall not be inserted into lower pours that are in a 
semi-solidified state.  The height of grout pours and type of grout used 
shall be limited by the dimensions of grout spaces as indicated in 
ACI 530/530.1.  Low-lift grout methods may be used on pours up to and 
including 5 feet in height.  High-lift grout methods shall be used on pours 
exceeding 5 feet in height.

3.6.5.1   Low-Lift Method

Grout shall be placed at a rate that will not cause displacement of the 
masonry due to hydrostatic pressure of the grout.  Mortar protruding more 
than 1/2 inch into the grout space shall be removed before beginning the 
grouting operation.  Grout pours 12 inches or less in height shall be 
consolidated by mechanical vibration or by puddling.  Grout pours over 12 
inches in height shall be consolidated by mechanical vibration and 
reconsolidated by mechanical vibration after initial water loss and 
settlement has occurred.  Vibrators shall not be inserted into lower pours 
that are in a semi-solidified state.  Low-lift grout shall be used subject 
to the limitations of ACI 530/530.1.

3.6.5.2   High-Lift Method

Mortar droppings shall be cleaned from the bottom of the grout space and 
from reinforcing steel.  Mortar protruding more than 1/4 inch into the 
grout space shall be removed by dislodging the projections with a rod or 
stick as the work progresses.  Reinforcing, bolts, and embedded connections 
shall be rigidly held in position before grouting is started.  CMU units 
shall not be pre-wetted.  Grout, from the mixer to the point of deposit in 
the grout space shall be placed as rapidly as practical by pumping and 
placing methods which will prevent segregation of the mix and cause a 
minimum of grout splatter on reinforcing and masonry surfaces not being 
immediately encased in the grout lift.  The individual lifts of grout shall 
be limited to 4 feet in height.  The first lift of grout shall be placed to 
a uniform height within the pour section and vibrated thoroughly to fill 
all voids.  This first vibration shall follow immediately behind the 
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pouring of the grout using an approved mechanical vibrator.  After a 
waiting period sufficient to permit the grout to become plastic, but before 
it has taken any set, the succeeding lift shall be poured and vibrated 12 
to 18 inches into the preceding lift.  If the placing of the succeeding 
lift is going to be delayed beyond the period of workability of the 
preceding, each lift shall be reconsolidated by reworking with a second 
vibrator as soon as the grout has taken its settlement shrinkage.  The 
waiting, pouring, and reconsolidation steps shall be repeated until the top 
of the pour is reached.  The top lift shall be reconsolidated after the 
required waiting period.  The high-lift grouting of any section of wall 
between vertical grout barriers shall be completed to the top of a pour in 
one working day unless a new series of cleanout holes is established and 
the resulting horizontal construction joint cleaned.  High-lift grout shall 
be used subject to the limitations in ACI 530/530.1. The high-lift grouting 
method may only by utilized if the grout slump is maintained between 10 and 
11 inches.

3.7   BOND BEAMS

Bond beams shall be filled with grout and reinforced as indicated on the 
drawings.  Grout barriers shall be installed under bond beam units to 
retain the grout as required.  Reinforcement shall be continuous, including 
around corners, except through control joints or expansion joints, unless 
otherwise indicated on the drawings.  Where splices are required for 
continuity, reinforcement shall be lapped 48 bar diameters.  A minimum 
clearance of 1/2 inch shall be maintained between reinforcement and 
interior faces of units.

3.8   LINTELS

3.8.1   Masonry Lintels

Construct masonry lintels with lintel units filled solid with grout in all 
courses and reinforced with a minimum of two No. 4 bars in the bottom 
course unless otherwise indicated on the drawings.  Lintel reinforcement 
shall extend beyond each side of masonry opening 40 bar diameters or 24 
inches, whichever is greater.  Reinforcing bars shall be supported in place 
prior to grouting and shall be located 1/2 inch above the bottom inside 
surface of the lintel unit.

3.8.2   Precast Concrete 

Construct precast concrete base as shown on the drawings.  

3.9   ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL

3.9.1   Anchorage to Concrete

Anchorage of masonry to the face of concrete columns, beams, or walls shall 
be with dovetail anchors spaced not over 16 inches on centers vertically and
24 inches on center horizontally.

3.9.2   Anchorage to Structural Steel

Masonry shall be anchored to vertical structural steel framing with 
adjustable steel wire anchors spaced not over 16 inches on centers 
vertically, and if applicable, not over 24 inches on centers horizontally.
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3.10   POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to 
hardening, completely remove mortar and grout daubs or splashings from 
masonry-unit surfaces that will be exposed or painted.  Before completion 
of the work, defects in joints of masonry to be exposed or painted shall be 
raked out as necessary, filled with mortar, and tooled to match existing 
joints.  Immediately after grout work is completed, scum and stains which 
have percolated through the masonry work shall be removed using a high 
pressure stream of water and a stiff bristled brush.  Masonry surfaces 
shall not be cleaned, other than removing excess surface mortar, until 
mortar in joints has hardened.  Masonry surfaces shall be left clean, free 
of mortar daubs, dirt, stain, and discoloration, including scum from 
cleaning operations, and with tight mortar joints throughout.  Metal tools 
and metal brushes shall not be used for cleaning.

3.11   BEARING PLATES

Set bearing plates for beams, and similar structural members to the proper 
line and elevation with damp-pack bedding mortar, except where non-shrink 
grout is indicated.  Bedding mortar and non-shrink grout shall be as 
specified in Section 03 30 00.00 10 STRUCTURAL CAST-IN-PLACE CONCRETE.

3.12   PROTECTION

Protect facing materials against staining.  Cover top of walls with 
nonstaining waterproof covering or membrane when work is not in progress.  
Covering of the top of the unfinished walls shall continue until the wall 
is waterproofed with a complete roof or parapet system.  Covering shall 
extend a minimum of 2 feet down on each side of the wall and shall be held 
securely in place.  Before starting or resuming, top surface of masonry in 
place shall be cleaned of loose mortar and foreign material.

3.13   WASTE MANAGEMENT

Manage waste according to the Waste Management Plan and as follows.  
Minimize water used to wash mixing equipment.  Use trigger operated spray 
nozzles for water hoses.

3.13.1   Separate and Recycle Waste

Place materials defined as hazardous or toxic waste in designated 
containers.  Fold up metal banding, flatten, and place in designated area 
for recycling.  Collect wood packing shims and pallets and place in 
designated area.  Use leftover mixed mortar as cavity fill at grade where 
lower strength mortar meets the requirements for bulk fill.  Separate 
masonry waste and place in designated area for use as structural fill.  
Separate selected masonry waste and excess for landscape uses, either whole 
or crushed as ground cover.

3.13.2   Take-Back Program

Collect information from manufacturer for take-back program options.  Set 
aside masonry units, full and partial to be returned to manufacturer for 
recycling into new product.  When such a service is not available, local 
recyclers shall be sought after to reclaim the materials.  Submit 
documentation that includes contact information, summary of procedures, and 
the limitations and conditions applicable to the project.  Indicate 
manufacturer's commitment to reclaim materials for recycling and/or reuse.
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3.14   TEST REPORTS

3.14.1   Field Testing of Mortar

Take at least three specimens of mortar each day.  Spread a layer of mortar 
1/2 to 5/8 inch thick on the masonry units and allowed to stand for one 
minute.  Prepare and test the specimens for compressive strength in 
accordance with ASTM C 780.  Submit test results.

3.14.2   Field Testing of Grout

Field sampling and testing of grout shall be in accordance with the 
applicable provisions of ASTM C 1019.  A minimum of three specimens of 
grout per day shall be sampled and tested.  Each specimen shall have a 
minimum ultimate compressive strength of 2000 psi at 28 days.  Submit test 
results.

3.14.3   Prism Tests

Perform at least one prism test sample for each 5,000 square feet of wall 
but not less than three such samples shall be made for any building.  Three 
prisms will be used in each sample.  Prisms shall be tested in accordance 
with ACI 530/530.1.  Seven-day tests may be used provided the relationship 
between the 7- and 28-day strengths of the masonry is established by the 
tests of the materials used.  Compressive strength shall not be less than 
1500 psi at 28 days.  If the compressive strength of any prism falls below 
the specified value by more than 500 psi, steps shall be taken to assure 
that the load-carrying capacity of the structure is not jeopardized.  If 
the likelihood of low-strength masonry is confirmed and computations 
indicate that the load-carrying capacity may have been significantly 
reduced, tests of cores drilled, or prisms sawed, from the area in question 
may be required.  In such case, three specimens shall be taken for each 
prism test more than 500 psi below the specified value.  Masonry in the 
area in question shall be considered structurally adequate if the average 
compressive strength of three specimens is equal to at least 85 percent of 
the specified value, and if the compressive strength of no single specimen 
is less than 75 percent of the specified value.  Additional testing of 
specimens extracted from locations represented by erratic core or prism 
strength test results will be permitted.  Submit test results.

        -- End of Section --
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO HB-17 (2002; Errata 2003; Errata 2005, 17th 
Edition) Standard Specifications for 
Highway Bridges

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 201 (2006) AISC Certification Program for 
Structural Steel Fabricators

AISC 325 (2005) Steel Construction Manual

AISC 326 (2009) Detailing for Steel Construction

ANSI/AISC 360 (2005) Specification for Structural Steel 
Buildings

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (2007) Standard Symbols for Welding, 
Brazing and Nondestructive Examination

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B46.1 (2009) Surface Texture, Surface Roughness, 
Waviness and Lay

ASTM INTERNATIONAL (ASTM)

ASTM A 108 (2007) Standard Specification for Steel 
Bar, Carbon and Alloy, Cold-Finished

ASTM A 123/A 123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 143/A 143M (2007) Standard Practice for  Safeguarding 
Against Embrittlement of Hot-Dip 
Galvanized Structural Steel Products and 
Procedure for Detecting Embrittlement
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ASTM A 153/A 153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A 325 (2010) Standard Specification for 
Structural Bolts, Steel, Heat Treated, 
120/105 ksi Minimum Tensile Strength

ASTM A 36/A 36M (2008) Standard Specification for Carbon 
Structural Steel

ASTM A 490 (2010) Standard Specification for 
Structural Bolts, Alloy Steel, Heat 
Treated, 150 ksi Minimum Tensile Strength

ASTM A 500/A 500M (2010a) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A 53/A 53M (2010) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A 563 (2007a) Standard Specification for Carbon 
and Alloy Steel Nuts

ASTM A 6/A 6M (2010a) Standard Specification for General 
Requirements for Rolled Structural Steel 
Bars, Plates, Shapes, and Sheet Piling

ASTM A 668/A 668M (2004; R 2009) Standard Specification for 
Steel Forgings, Carbon and Alloy, for 
General Industrial Use

ASTM A 780/A 780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A 992/A 992M (2006a) Standard Specification for 
Structural Steel Shapes

ASTM C 1107/C 1107M (2008) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)

ASTM C827/C827M (2010) Change in Height at Early Ages of 
Cylindrical Specimens from Cementitious 
Mixtures

ASTM F 1554 (2007a) Standard Specification for Anchor 
Bolts, Steel, 36, 55, and 105-ksi Yield 
Strength

ASTM F 436 (2010) Hardened Steel Washers

ASTM F 959 (2009) Compressible-Washer-Type Direct 
Tension Indicators for Use with Structural 
Fasteners
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THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1 (2000; E 2004) Shop, Field, and 
Maintenance Painting of Steel

SSPC PS 13.01 (1982; E 2004) Epoxy Polyamide Painting 
System

SSPC Paint 25 (1997; E 2004) Zinc Oxide, Alkyd, Linseed 
Oil Primer for Use Over Hand Cleaned 
Steel, Type I and Type II

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926.756 Steel Erection; Beams and Columns

1.2   SYSTEM DESCRIPTION

Provide the structural steel system, including shop primer galvanizing, 
complete and ready for use.  Structural steel systems including design, 
materials, installation, workmanship, fabrication, assembly, erection, 
inspection, quality control, and testing shall be provided in accordance 
with ANSI/AISC 360 except as modified in this contract.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  Submit 
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Erection Plan, including description of temporary supports

Fabrication and Installation Drawings; G

Drawings to include details of cuts, connections, splices, camber, 
holes and other pertinent data to the structural steel.  Indicate 
welds by standard AWS symbols, distinguishing between shop and 
field welds, and show size, length and type of each weld.  
Indicate type, size and length of high-strength bolts, 
distinguishing between shop and field bolts.  Identify 
pre-tensioned and slip-critical high-strength bolted connections.

Embedment and Anchor Layout Drawings; G

Drawings to include setting drawings, templates and directions for 
installation of anchors to be installed by others.

Design Details and Calculations; G

Representative details and design calculations for each type of 
structural steel connectionto be utilized, including design 
capacities for each connection prepared by the professional 
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engineer responsible for their preparation.  Fabricator to submit 
connection calculations for lateral frame connections illustrating 
the deevelopment of member forces and reactions shown on frame 
elevations and plans on the structural contract drawings.  All 
connection design calculations, both gravity and lateral type, are 
to be signed and sealed by an engineer licensed in the state of 
Maryland.

SD-03 Product Data

Shop primer

Welding electrodes and rods

Load indicator washers

Non-Shrink non-metallic Grout

Load indicator bolts

Steel
Submit documentation including percentage by weight of 
post-consumer and pre-consumer recycled content.  Indicate 
relative dollar value of recycled content produced to total dollar 
value of products included in the project.

SD-06 Test Reports

Bolts, nuts, and washers

Supply the certified manufacturer's mill reports which clearly 
show the applicable ASTM mechanical and chemical requirements 
together with the actual test results for the supplied fasteners.

SD-07 Certificates

Steel - Mill test reports including chemical and physical 
properties

Bolts, nuts, and washers

Galvanizing

Pins and rollers

AISC Quality Certification

Welding procedures and qualifications

Paint compatibility certificates

1.4   AISC QUALITY CERTIFICATION

Work shall be fabricated in an AISC certified Category Std fabrication 
plant.
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1.5   QUALITY ASSURANCE

1.5.1   Drawing Requirements

Submit fabrication drawings for approval prior to fabrication.  Prepare 
fabrication drawings in accordance with AISC 326 and AISC 325.  Fabrication 
drawings shall not be reproductions of contract drawings.  Include complete 
information for the fabrication and erection of the structure's components, 
including the location, type, and size of bolts, welds, member sizes and 
lengths, connection details, blocks, copes, and cuts.  Double connections 
that require an erection seat to comply with OSHA 29 CFR 1926.756(c)(1) 
shall be shown on the shop drawings, reviewed and approved by the 
Contracting Officer. Use AWS A2.4 standard welding symbols.   Deviations 
from the Contract Drawings must be submitted to the Contracting Officer for 
review and approval.  Clearly explain the reasons for any deviations from 
the contract drawings.

1.5.2   Certifications

1.5.2.1   Erection Plan

Submit for record purposes.  Indicate the sequence of erection, temporary 
shoring and bracing.

1.5.2.2   Welding Procedures and Qualifications

Prior to welding, submit certification for each welder stating the type of 
welding and positions qualified for, the code and procedure qualified 
under, date qualified, and the firm and individual certifying the 
qualification tests.  If the qualification date of the welding operator is 
more than one-year old, the welding operator's qualification certificate 
shall be accompanied by a current certificate by the welder attesting to 
the fact that he has been engaged in welding since the date of 
certification, with no break in welding service greater than 6 months.

Conform to all requirements specified in AWS D1.1/D1.1M.

1.6   SUSTAINABLE DESIGN REQUIREMENTS

1.6.1   Local/Regional Materials

Use materials or products extracted, harvested, or recovered, as well 
manufactured, within a 500 mile radius from the project site, if available 

from a minimum of three sources.  See Section 01 33 29 LEED(TM) 
DOCUMENTATION for cumulative total local material requirements.

1.6.2   Recycled Content

Provide products with an average recycled content of steel products so 
post-consumer recycled content plus one-half of pre-consumer recycled 
content is not less than 50 percent.  Provide documentation indicating 
percentage by weight of post-consumer and pre-consumer recycled content.  
Include statement indicating costs for each product having recycled content.
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PART 2   PRODUCTS

2.1   STEEL

2.1.1   Wide Flange Shapes

Wide flange shapes, ASTM A 992/A 992M, Grade 50.

2.1.2   Structural Steel Tubing

ASTM A 500/A 500M, Grade B.

2.1.3   Steel Pipe

ASTM A 53/A 53M, Type E or S, Grade B, weight class STD (Standard), unless 
noted otherwise on drawings.

2.2   CHANNELS, ANGLES, PLATES, AND BARS

ASTM A 36 unless noted otherwise on drawings.

2.3   BOLTS, NUTS, AND WASHERS

Provide the following unless indicated otherwise.

2.3.1   Structural Steel , Steel Pipe and Structural Steel Tubing

2.3.1.1   Bolts

ASTM A 325, Type 1 heavy-hex or, ASTM A 490, Type 1 heavy-hex.  The bolt 
heads and the nuts of the supplied fasteners must be marked with the 
manufacturer's identification mark, the strength grade and type specified 
by ASTM specifications.

2.3.1.2   Nuts

ASTM A 563, Grade and Style for applicable ASTM bolt standard recommended.

2.3.1.3   Washers

 ASTM F 436 washers, type and finish applicable ASTM bolt standard.

2.3.2   High-Strength Structural Steel and Structural Steel Tubing

2.3.2.1   Bolts

 ASTM A 325, Type 1  ASTM A 490, Type 1 or 2.

2.3.2.2   Nuts

ASTM A 563, Grade and Style as specified in the applicable ASTM bolt 
standard.

2.3.2.3   Washers

 ASTM F 436, plain carbon steel.
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2.3.3   Foundation Anchorage

2.3.3.1   Anchor Rods

ASTM F 1554, Grade 36 unless noted otherwise on drawings. 

2.3.3.2   Anchor Nuts

 ASTM A 563, Grade A, hex style.  

2.3.3.3   Anchor Washers

ASTM F 436, Type 1 hardened carbon steel. 

2.3.3.4   Anchor Plate Washers

ASTM A 36/A 36M.

2.3.4   Load Indicator Washers

ASTM F 959. 

2.3.5   Load Indicator Bolts

 ASTM A 325, Type 1 or  ASTM A 490, Type 1, with a manufactured notch 
between the bolt tip and threads.  The bolt shall be designed to react to 
the opposing rotational torques applied by the installation wrench, with 
the bolt tip automatically shearing off when the proper tension is obtained.

2.4   STRUCTURAL STEEL ACCESSORIES

2.4.1   Welding Electrodes and Rods

AWS D1.1/D1.1M.

2.4.2   Non-Shrink Grout

ASTM C 1107/C 1107M, with no ASTM C827/C827M shrinkage.  Grout shall be 
nonmetallic. Reference Section 03 30 00.00 10 STRUCTURAL CAST-IN-PLACE 
CONCRETE for execution requirements.

2.4.3   Welded Shear Stud Connectors

ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished 
carbon steel; AWS D1.1 Type B.

2.4.4   Pins and Rollers

ASTM A 668/A 668M, Class C, D, F, or G; ASTM A 108, Grades 1016 to 1030.  
Provide as specified in AASHTO HB-17, Division II, Sections 10.26 and 
10.27, except provide pins in lengths to extend a minimum of 0.50 inch 
beyond the outside faces of the connected parts.

2.5   SHOP PRIMER

SSPC Paint 25, (alkyd primer) or  SSPC PS 13.01 epoxy-polyamide, green 
primer (Form 150) type 1, except provide a Class B coating in accordance 
with AISC 325 for slip critical joints at all braced frame and moment frame 
connections.  Primer shall conform to Federal, State, and local VOC 
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regulations.  If flash rusting occurs, re-clean the surface prior to 
application of primer.  Exposed structural steel at the pedestrian bridge 
will require a high-performance epoxy coating as specified in Section 
09 90 00 PAINTS AND COATINGS.

2.6   GALVANIZING

ASTM A 123/A 123M or ASTM A 153/A 153M, as applicable, unless specified 
otherwise Galvanize after fabrication where practicable.

2.7   FABRICATION

2.7.1   Markings

Prior to erection, members shall be identified by a painted erection mark. 
Connecting parts assembled in the shop for reaming holes in field 
connections shall be match marked with scratch and notch marks.  Do not 
locate erection markings on areas to be welded.  Do not locate match 
markings in areas that will decrease member strength or cause stress 
concentrations.  Affix embossed tags to hot-dipped galvanized members.

2.7.2   Shop Primer

Shop prime structural steel, except as modified herein, in accordance with 
SSPC PA 1.  Do not prime steel surfaces embedded in concrete, galvanized 
surfaces, surfaces to receive epoxy coatings, surfaces designed as part of 
a composite steel concrete section, or surfaces within 0.5 inch of the toe 
of the welds prior to welding (except surfaces on which metal decking is to 
be welded).  Slip critical surfaces shall be primed with a Class B 
coating.  Prior to assembly, prime surfaces which will be concealed or 
inaccessible after assembly.  Do not apply primer in foggy or rainy 
weather; when the ambient temperature is below 45 degrees F or over 95 
degrees F; or when the primer may be exposed to temperatures below 40 
degrees F within 48 hours after application, unless approved otherwise by 
the Contracting Officer.

2.7.2.1   Cleaning

SSPC SP 6/NACE No.3, except steel exposed in spaces above ceilings, attic 
spaces, furred spaces, and chases that will be hidden to view in finished 
construction may be cleaned to SSPC SP 3 when recommended by the shop 
primer manufacturer.  Maintain steel surfaces free from rust, dirt, oil, 
grease, and other contaminants through final assembly.

2.7.2.2   Primer

Apply primer to a minimum dry film thickness of 2.0 mil except provide the 
Class B coating for slip critical joints in accordance with the coating 
manufacturer's recommendations.  Repair damaged primed surfaces with an 
additional coat of primer.

2.7.3   Epoxy Coated Surfaces

Surfaces to receive epoxy coatings shall be cleaned and prepared in 
accordance with the manufacturer's recommendations, and as specified in 
Section 07 81 00 SPRAY-APPLIED FIREPROOFING.
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2.7.4   Surface Finishes

ASME B46.1 maximum surface roughness of 125 for pin, pinholes, and sliding 
bearings, unless indicated otherwise.

2.8   DRAINAGE HOLES

Adequate drainage holes shall be drilled to eliminate water traps.  Hole 
diameter shall be 1/2 inch and location shall be indicated on the detail 
drawings.  Hole size and location shall not affect the structural integrity.

PART 3   EXECUTION

3.1   FABRICATION

Fabrication shall be in accordance with the applicable provisions of 
AISC 325.  Fabrication and assembly shall be done in the shop to the 
greatest extent possible.  The fabricating plant shall be certified under 
the AISC 201 for Category STD structural steelwork.

Compression joints depending on contact bearing shall have a surface 
roughness not in excess of 500 micro inch as determined by ASME B46.1, and 
ends shall be square within the tolerances for milled ends specified in 
ASTM A 6/A 6M.

Structural steelwork that will received a finish paint coat, except 
surfaces of steel to be encased in concrete, surfaces to be field welded, 
and contact surfaces of friction-type high-strength bolted connections 
shall be prepared for painting in accordance with endorsement "P" of 
AISC 201 and primed with the specified paint. All structural steel work 
that will not receive a finish paint coat is not required to be primed or 
prepared to be primed.

Shop splices of members between field splices will be permitted only where 
indicated on the Contract Drawings.  Splices not indicated require the 
approval of the Contracting Officer.

3.2   ERECTION

a.  Erection of structural steel shall be in accordance with the applicable 
provisions of AISC 325 and AISC 201.

Provide for drainage in structural steel.  After final positioning of steel 
members, provide full bearing under base plates and bearing plates using 
nonshrink nonmetallic grout.  Place nonshrink nonmetallic grout in 
accordance with the manufacturer's instructions.

3.2.1   STORAGE

Material shall be stored out of contact with the ground in such manner and 
location as will minimize deterioration.

3.3   CONNECTIONS

Except as modified in this section, connections not detailed shall be 
designed by the Contractor's licensed Connection Engineer in accordance 
with ANSI/AISC 360.  Do not tighten anchor bolts set in concrete with 
impact torque wrenches.  Punch, subpunch and ream, or drill bolt and pin 
holes perpendicular to the surface of the member.  Holes shall not be cut 
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or enlarged by burning.  Bolts, nuts, and washers shall be clean of dirt 
and rust, and lubricated immediately prior to installation.

3.3.1   High-Strength Bolts

Provide load indicator washers for slip critical connections.    Use only 
direct tension indicator tightening for slip critical connections.  Bolts 
shall be installed in connection holes and initially brought to a snug 
tight fit.  After the initial tightening procedure, bolts shall then be 
fully tensioned, progressing from the most rigid part of a connection to 
the free edges.

3.3.1.1   Installation of Load Indicator Washers (LIW)

ASTM F 959.  Where possible, the LIW shall be installed under the bolt head 
and the nut shall be tightened.  If the LIW is installed adjacent to the 
turned element, provide a flat ASTM F 436 washer between the LIW and nut 
when the nut is turned for tightening, and between the LIW and bolt head 
when the bolt head is turned for tightening.  In addition to the LIW, 
provide flat ASTM F 436 washers under both the bolt head and nut when 
ASTM A 490 bolts are used.

3.4   GAS CUTTING

Use of gas-cutting torch in the field for correcting fabrication errors 
will not be permitted on any major member in the structural framing.  Use 
of a gas cutting torch will be permitted on minor members not under stress 
only after approval has been obtained from the Contracting Officer.

3.5   WELDING

AWS D1.1/D1.1M Grind exposed welds smooth as indicated.  Provide 
AWS D1.1/D1.1M qualified welders, welding operators, and tackers.

The Contractor shall develop and submit the Welding Procedure 
Specifications (WPS) for all welding, including welding done using 
prequalified procedures.  Prequalified procedures may be submitted for 
information only; however, procedures that are not prequalified shall be 
submitted for approval.

3.5.1   Removal of Temporary Welds, Run-Off Plates, and Backing Strips

Remove only from exposed finished areas.

3.6   SHOP PRIMER REPAIR

Repair shop primer in accordance with the paint manufacturer's 
recommendation for surfaces damaged by handling, transporting, cutting, 
welding, or bolting.

3.6.1   Field Priming

Field priming of steel exposed to the weather, or located in building areas 
without HVAC for control of relative humidity.  After erection, the field 
bolt heads and nuts, field welds, and any abrasions in the shop coat shall 
be cleaned and primed with paint of the same quality as that used for the 
shop coat.
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3.7   GALVANIZING REPAIR

Provide as indicated or specified in the drawings.  Galvanize after 
fabrication where practicable.  Repair damage to galvanized coatings using 
ASTM A 780/A 780M zinc rich paint for galvanizing damaged by handling, 
transporting, cutting, welding, or bolting.  Do not heat surfaces to which 
repair paint has been applied.

3.8   FIELD QUALITY CONTROL

Perform field tests, and provide labor, equipment, and incidentals required 
for testing.  The Contracting Officer shall be notified in writing of 
defective welds, bolts, nuts, and washers within 7 working days of the date 
of weld inspection.

3.8.1   Welds

3.8.1.1   Visual Inspection

AWS D1.1/D1.1M.  Furnish the services of AWS-certified welding inspectors 
for fabrication and erection inspection and testing and verification 
inspections.  Welding inspectors shall visually inspect and mark welds, 
including fillet weld end returns.

3.8.1.2   Nondestructive Testing

AWS D1.1/D1.1M.  Test locations shall be randomly selected by the Third 
Party inspecting agency.  If more than 20 percent of welds made by a welder 
contain defects identified by testing, then all welds made by that welder 
shall be tested by radiographic or ultrasonic testing, as approved by the 
Contracting Officer.  When all welds made by an individual welder are 
required to be tested, magnetic particle testing shall be used only in 
areas inaccessible to either radiographic or ultrasonic testing.  Retest 
defective areas after repair.

Testing frequency:  Provide the following types and number of tests:

Weld Type Test Type

All welds VT

Fillet welds & Partial Pen welds MT inspection of visual flaws

Full-Pen welds UT inspection of 100% of all welds

The frequency of special inspections of welding and the requirement for the 
presence of a special inspector shall be in accordance with the statement of 
special inspections and Table 1704.3 of the IBC.

3.8.2   Load Indicator Washers

3.8.2.1   Load Indicator Washer Compression

Load indicator washers shall be tested in place to verify that they have 
been compressed sufficiently to provide the 0.015 inch gap when the load 
indicator washer is placed under the bolt head and the nut is tightened, 
and to provide the 0.005 inch gap when the load indicator washer is placed 
under the turned element, as required by ASTM F 959.
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3.8.3   High-Strength Bolts

3.8.3.1   Testing Bolt, Nut, and Washer Assemblies

Test a minimum of 3 bolt, nut, and washer assemblies from each mill 
certificate batch in a tension measuring device at the job site prior to 
the beginning of bolting start-up.  Demonstrate that the bolts and nuts, 
when used together, can develop tension not less than the provisions 
specified in ANSI/AISC 360, depending on bolt size and grade.  The bolt 
tension shall be developed by tightening the nut.  A representative of the 
manufacturer or supplier shall be present during the first round of 
testing, to ensure that the fasteners are properly used, and to demonstrate 
that the fastener assemblies supplied satisfy the specified requirements.

3.8.3.2   Inspection

Inspection procedures shall be in accordance with ANSI/AISC 360 and the 
provisions of the RCSC Specification for Structural Joints using ASTM A 325 
or A 490 bolts.  Confirm and report to the Contracting Officer that the 
materials meet the project specification and that they are properly stored. 
Confirm that the faying surfaces have been properly prepared before the 
connections are assembled.  Observe the specified job site testing and 
calibration, and confirm that the procedure to be used provides the 
required tension.  Monitor the work to ensure the testing procedures are 
routinely followed on joints that are specified to be fully tensioned.

The Special Inspector shall inspect proper preparation, size, gaging 
location, and acceptability of welds; identification marking; operation and 
current characteristics of welding sets in use; and calibration of torque 
wrenches for high-strength bolts.

3.8.3.3   Testing

The Government has the option to perform nondestructive tests on 5 percent 
of the installed bolts to verify compliance with pre-load bolt tension 
requirements.  The nondestructive testing will be done in-place using an 
ultrasonic measuring device or any other device capable of determining 
in-place pre-load bolt tension.  The test locations shall be selected by 
the Contracting Officer.  If more than 10 percent of the bolts tested 
contain defects identified by testing, then all bolts used from the batch 
from which the tested bolts were taken, shall be tested.  Retest new bolts 
after installation.

3.8.4   Testing for Embrittlement

ASTM A 143/A 143M for steel products hot-dip galvanized after fabrication.

        -- End of Section --
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SECTION 05 30 00

STEEL DECKS
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

ANSI/AISC 360 (2005) Specification for Structural Steel 
Buildings

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI D100 (1991; R 2008) Cold-Formed Steel Design 
Manual

AISI SG03-3 (2002; Suppl 2001-2004; R 2008) 
Cold-Formed Steel Design Manual Set

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

AWS D1.3/D1.3M (2008; Errata 2008) Structural Welding 
Code - Sheet Steel

ASTM INTERNATIONAL (ASTM)

ASTM A 1008/A 1008M (2010) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardened

ASTM A 108 (2007) Standard Specification for Steel 
Bar, Carbon and Alloy, Cold-Finished

ASTM A 123/A 123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 36/A 36M (2008) Standard Specification for Carbon 
Structural Steel

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A 780/A 780M (2009) Standard Practice for Repair of 
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Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A 792/A 792M (2009a) Standard Specification for Steel 
Sheet, 55% Aluminum-Zinc Alloy-Coated by 
the Hot-Dip Process

FM GLOBAL (FM)

FM DS 1-28 (2002) Design Wind Loads

STEEL DECK INSTITUTE (SDI)

SDI 31 (2007) Design Manual for Composite Decks, 
Form Decks, and Roof Decks

SDI DDMO3 (2004; Errata 2006; Add 2006) Diaphragm 
Design Manual; 3rd Edition

SDI DDP (1987; R 2000) Deck Damage and Penetrations

SDI MOC2 (2006) Manual of Construction with Steel 
Deck

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 20 (2002; E 2004) Zinc-Rich Primers (Type I, 
Inorganic, and Type II, Organic)

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-301-01 (2010) Structural Engineering

UNDERWRITERS LABORATORIES (UL)

UL 209 (2005; Reprint May 2007) Cellular Metal 
Floor Raceways and Fittings

UL 580 (2006; Reprint Jul 2009) Tests for Uplift 
Resistance of Roof Assemblies

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. Submit 
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fabrication Drawings

Metal Floor Deck Units

Cant Strips

Metal Closure Strips

SD-03 Product Data
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Accessories

Deck Units

Galvanizing Repair Paint

Joint Sealant Material

Mechanical Fasteners

Metal Floor Deck Units

Welder Qualifications

Welding Equipment

Welding Rods and Accessories

SD-04 Samples

Metal Roof Deck Units

SD-05 Design Data

Deck Units

Submit manufacturer's design calculations, or applicable published 
literature for the structural properties of the proposed deck 
units.

SD-07 Certificates

Welding Procedures

Wind Storm Resistance

1.3   QUALITY ASSURANCE

1.3.1   Deck Units

Furnish deck units and accessory products from a manufacturer regularly 
engaged in manufacture of steel decking.  Provide a 2 sq feet sample of 
decking material to be used.  Provide manufacturer's certificates attesting 
that the decking material meets the specified requirements.

1.3.2   Qualifications for Welding Work

Follows Welding Procedures in accordance with AWS D1.1/D1.1M. 

Submit qualified Welder Qualifications in accordance with AWS D1.1/D1.1M, 
or under an equivalent approved qualification test.  Perform tests on test 
pieces in positions and with clearances equivalent to those actually 
encountered.  If a test weld fails to meet requirements, perform an 
immediate retest of two test welds until each test weld passes.  Failure in 
the immediate retest will require the welder be retested after further 
practice or training, performing a complete set of test welds.

Submit manufacturer's catalog data for Welding Equipment and Welding Rods 
and Accessories.
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1.3.3   Regulatory Requirements

1.3.3.1   Wind Storm Resistance

Provide roof construction assembly capable of withstanding a components and 
cladding an uplift pressure as specified in the drawings when tested in 
accordance with the uplift pressure test described in the FM DS 1-28 or as 
described in UL 580 and in general compliance with UFC 3-301-01.

1.3.4   Fabrication Drawings

Show type and location of units, location and sequence of connections, 
bearing on supports, methods of anchoring, attachment of accessories, 
adjusting plate details, size and location of holes to be cut and 
reinforcement to be provided, the manufacturer's erection instructions and 
other pertinent details.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver deck units to the site in a dry and undamaged condition.  Store and 
handle steel deck in a manner to protect it from corrosion, deformation, 
and other types of damage.  Do not use decking for storage or as working 
platform until units have been fastened into position.  Exercise care not 
to damage material or overload decking during construction.  Must not 
exceed the design live load at any point in the construction process.  
Stack decking on platforms or pallets and cover with weathertight 
ventilated covering.  Elevate one end during storage to provide drainage.  
Maintain deck finish at all times to prevent formation of rust.  Repair 
deck finish using touch-up galvanized paint.  Replace damaged material.

1.5   DESIGN REQUIREMENTS FOR ROOF DECKS

1.5.1   Properties of Sections

Properties of metal roof deck sections must comply with engineering design 
width as limited by the provisions of AISI D100.

1.5.2   Allowable Loads

As defined in the structural drawings.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Steel Sheet

Flat rolled carbon steel sheets of structural quality, thickness not less 
than indicated on the structural drawings before coating, meeting the 
requirements of AISI SG03-3, except as modified herein. 

2.1.2   Steel Coating

ASTM A 653/A 653M designation G90 galvanized, for all roof deck. ASTM A 653 
G60 for all composite deck.  Apply coating to both sides of sheet.  Conform 
to UL 209 for coating on decking provided as wire raceways.
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2.1.3   Mixes

2.1.3.1   Galvanizing Repair Paint for Floor Decks

Provide a high-zinc-dust content paint for regalvanizing welds in 
galvanized steel conforming to ASTM A 780/A 780M.

2.1.4   Galvanized Steel Angles for Roof Decks

Provide hot-rolled carbon steel angles conforming to ASTM A 36/A 36M,  
Grade Designation SAE/AISI 1023 or SAE/AISI 1025, and hot-dip galvanized in 
accordance with ASTM A 123/A 123M.

2.1.5   Joint Sealant Material for Roof Decks

Provide a nonskinning, gun-grade, bulk compound material as recommended by 
the manufacturer.

2.1.6   Galvanizing Repair Paint for Roof Decks

Provide a high zinc-dust content paint for regalvanizing welds in 
galvanized steel and shall conform to ASTM A 780/A 780M.

2.2   ACCESSORIES

Provide accessories of same material as deck, unless specified otherwise.  
Provide manufacturer's standard type accessories, as specified.

2.2.1   Adjusting Plates

Provide adjusting plates, or segments of deck units, of same thickness and 
configuration as deck units in locations too narrow to accommodate full 
size units.  Provide factory cut plates of predetermined size where 
possible.

2.2.2   End Closures

Fabricated of sheet metal by the deck manufacturer.  Provide end closures 
minimum 0.028 inch thick to close open ends at exposed edges of floors, 
parapets, end walls, and openings through deck where a hot-rolled steel 
angle is not specified.

2.2.3   Partition Closures

Provide closures for closing voids above interior walls and partitions that 
are perpendicular to the direction of the configurations.  Provide sheet 
steel closures above typical partitions. Provide sheet steel closures above 
fire-resistant interior walls and partitions located on both sides of wall 
or partition.

2.2.4   Closure Plates for Composite Deck

Support and retain concrete at each floor level.  Provide edge closures at 
all edges of the slab of sufficient strength and stiffness to support the 
wet concrete.  Provide metal closures for all openings in composite steel 
deck 1/4 inch and over.
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2.2.5   Sheet Metal Collar

Where deck is cut for passage of pipes, ducts, columns, etc., and deck is 
to remain exposed, provide a neatly cut sheet metal collar to cover edges 
of deck.  Do not cut deck until after installation of supplemental supports.

2.2.6   Cover Plates

Sheet metal to close panel edge and end conditions, and where panels change 
direction or butt.  Polyethylene-coated, self-adhesive, 2 inch wide joint 
tape may be provided in lieu of cover plates on flat-surfaced decking butt 
joints.

Fabricate cover plates for abutting floor deck units from the specified 
structural-quality steel sheets not less than nominalthick before 
galvanizing.  Provide 6 inch wide cover plates and form to match the 
contour of the floor deck units.

2.2.7   Roof Sump Pans

Sump pans must be provided for roof drains and must be minimum 0.075 inch 
thick steel, flat type.  Shape sump pans to meet roof slope by the supplier 
or by a sheet metal specialist.  Provide bearing flanges of sump pans to 
overlap steel deck a minimum of 3 inch.  Shape, size, and reinforce the 
opening in bottom of the sump pan to receive roof drain.

2.2.8   Column Closures

Sheet metal, minimum 0.0358 inch thick or metal rib lath.

2.2.9   Access Hole Covers

Sheet metal, minimum 0.0474 inch thick.

2.2.10   Hanger

Provide clips or loops for utility systems and suspended ceilings of one or 
more of the following types:

a.  Slots or holes punched in decking for installation of pigtails.

b.  Piercing hanger tabs driven from top side of decking. 

c.  Decking manufacturer's standard as approved by the Contracting Officer.

d.  Floor and roof systems have been designed with a superimposed uniform 
dead load to account for hanging M/E/P utilities and suspended 
ceilings.  Contractor is responsible for verifying that hangers 
installed in the field do not exceed the specified design loads.

2.2.11   Shear Connectors

Provide shear connectors as headed stud type, ASTM A 108, Grade 1015 or 
1020, Fu=65 ksi cold finished carbon steel with dimensions complying with 
ANSI/AISC 360.

2.2.12   Mechanical Fasteners

Provide mechanical fasteners, such as powder actuated or pneumatically 
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driven fasteners, for anchoring the deck to structural supports and 
adjoining units that are designed to meet the loads indicated.  Provide 
positive locking-type fasteners listed by the Steel Deck Institute and 
ICC-ES, as approved by the Contracting Officer.

2.2.13   Miscellaneous Accessories

Furnish the manufacturer's standard accessories to complete the deck 
installation.  Furnish metal accessories of the same material as the deck 
and with the minimum design thickness as follows: saddles, 0.0474 inch 
welding washers, 0.0598 inch cant strip, 0.0295 inch other metal 
accessories, 0.0358 inch unless otherwise indicated.  Accessories must 
include but not be limited to saddles, welding washers, fasteners, cant 
strips, butt cover plates and underlapping sleeves.

2.3   FABRICATION

Furnish one sample of each type of Metal Floor Deck Units used to 
illustrate the actual cross section dimensions and configuration.

Furnish sample of Metal Roof Deck Units used to illustrate actual cross 
section dimensions and configurations.

Samples shall be submitted to the Contracting Officer, along with product 
data and design data, prior to fabrication.

2.3.1   Deck Units

2.3.2   Length of Floor Deck Units

Provide floor deck units of sufficient length to span three or more 
spacings where possible. If one or two span conditions are present, clearly 
identify these areas on the Shop Drawings for Contracting Officer review.

2.3.3   Roof Deck

Conform to ASTM A 792/A 792M or ASTM A 1008 for deck used in conjunction 
with insulation and built-up roofing.  Fabricate roof deck units of the 
steel design thickness required by the design drawings and galvanized in 
conformance with ASTM A 653/A 653M, G90 coating class.

2.3.3.1   Cant Strips for Roof Decks

Fabricate cant strips from the specified commercial-quality steel sheets 
not less than nominal 0.0359 inch thick before galvanizing. Bend strips to 
form a 45-degree cant not less than 5 inch wide, with top and bottom 
flanges a minimum 3 inch wide.  Length of strips 10 feet.

2.3.3.2   Metal Closure Strips for Roof Decks

Fabricate strips from the specified commercial-quality steel sheets not 
less than nominal 0.0359 inch thick before galvanizing.  Provide strips 
from the configuration required to provide tight-fitting closures at open 
ends and sides of steel roof decking.

2.3.4   Composite Deck

Conform to ASTM A 653/A 653M or ASTM A 1008/A 1008M for composite deck 
assembly.  Fabricate deck used as the tension reinforcing in composite deck 
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with the steel design thickness required by the design drawings.  Zinc-coat 
in conformance with ASTM A 653/A 653M, G60 coating class. 

In addition to resisting shear, provide devices to resist vertical 
separation between the steel deck and the concrete.  Provide one of the 
following types of shear devices:

a.  Mechanically fixed shear devices such as embossments, holes, or welded 
buttons.

b.  Mechanically or powder-actuated devices such as inverted, triangular or 
L-shaped ribs

2.3.5   Shop Priming

Shop prime accessories and deck at the factory after coating.  Clean 
surfaces in accordance with the manufacturer's standard procedure followed 
by a spray, dip or roller coat of rust-inhibitive primer, oven cured.

2.3.6   Touch-Up Galvanized Paint

Provide touch-up paint for zinc-coated units of an approved galvanizing 
repair paint with a high-zinc dust content.  Touch-up welds with paint 
conforming to SSPC Paint 20 in accordance with ASTM A 780/A 780M.  Maintain 
finish of deck units and accessories by using touch-up paint whenever 
necessary to prevent the formation of rust.

For floor decking installation, wire brush, clean, and touchup paint the 
scarred areas on the top and bottom surfaces of the metal floor decking and 
on the surface of supporting steel members.  Include welds, weld scars, 
bruises, and rust spots for scarred areas.  Touch up the galvanized 
surfaces with galvanizing repair paint.  Touch up the painted surfaces with 
paint for the repair of painted surfaces.

After roof decking installation, wire brush, clean, and touchup paint the 
scarred areas on top and bottom surfaces of metal roof decking.  The 
scarred areas include welds, weld scars, bruises, and rust spots.  Touchup 
galvanized surfaces with galvanizing repair paint.

PART 3   EXECUTION

3.1   EXAMINATION

Prior to installation of decking units and accessories, examine worksite to 
verify that as-built structure will permit installation of decking system 
without modification.

3.2   INSTALLATION

Install steel deck units in accordance with SDI 31, SDI DDMO3 and approved 
shop drawings.  Place units on structural supports, properly adjusted, 
leveled, and aligned at right angles to supports before permanently 
securing in place.  Damaged deck and accessories including material which 
is permanently stained or contaminated, deformed, or with burned holes 
shall not be installed.  Extend deck units over three or more supports 
unless absolutely impractical.  Report inaccuracies in alignment or 
leveling to the Contracting Officer and make necessary corrections before 
permanently anchoring deck units.  Locate deck ends over supports only 
unless deck cantilevers are indicated in the drawings.  Ends of floor deck 
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may be lapped.  Do not use unanchored deck units as a work or storage 
platform. Do not fill unanchored deck with concrete.  Permanently anchor 
units placed by the end of each working day. Do not support suspended 
ceilings, light fixtures, ducts, utilities, or other loads by steel deck 
unless indicated.  Distribute loads by appropriate means to prevent 
damage.  

3.2.1   Attachment

Immediately after placement and alignment, and after correcting 
inaccuracies, permanently fasten steel deck units to structural supports 
and to adjacent deck units by welding with normal 5/8 inch diameter puddle 
welds or fastened with screws as indicated on the design drawings and in 
accordance with manufacturer's recommended procedure and SDI 31.  Clamp or 
weight deck units to provide firm contact between deck units and structural 
supports while performing welding or fastening.  Anchoring the deck to 
structural supports with powder-actuated fasteners or pneumatically driven 
fasteners is prohibited.  Attachment of adjacent deck units by 
button-punching is prohibited.

3.2.1.1   Welding

Perform welding in accordance with AWS D1.3/D1.3M using methods and 
electrodes recommended by the manufacturers of the base metal alloys being 
used.  Ensure only operators previously qualified by tests prescribed in 
AWS D1.1/D1.1M and AWS D1.3/D1.3M make welds.  Immediately recertify, or 
replace qualified welders, that are producing unsatisfactory welding.  
Conform to the recommendations of the Steel Deck Institute and the steel 
deck manufacturer for location, size, and spacing of fastening.  Do not use 
welding washers at the connections of the deck to supports.  Do not use 
welding washers at sidelaps.  Holes and similar defects will not be 
acceptable.  Lap 2 inch deck ends.  Attach all partial or segments of deck 
units to structural supports in accordance with Section 2.5 of SDI DDMO3.  
Attach shear connectors as shown and welded as per AWS D1.1/D1.1M through 
the steel deck to the steel member .  Immediately clean welds by chipping 
and wire brushing. Heavily coat welds, cut edges and damaged portions of 
coated finish with zinc-dust paint conforming to ASTM A 780/A 780M.  

3.2.1.2   Fastening

Anchor deck to structural supports and adjoining units with welds or 
self-tapping, self-drilling screws as indicated in the drawings and 
approved by the Contracting Officer.

3.2.1.3   Fastening Floor Deck Units

Fasten floor deck units to the steel supporting members at ends and at all 
intermediate supports, both parallel and perpendicular to deck span, by 
welds or screws as indicated in the structural drawings.  Do not exceed 
spacing of connectors of 12 inch on center, with a minimum of two connectors
per floor deck unit at each support.  Provide 5/8 inch minimum diameter 
fusion welds unless noted otherwise.  Coordinate welding sequence and 
procedure with the placing of the floor deck units.  Blow holes shall be 
cause for rejection.

Lock sidelaps between adjacent floor deck units together at intervals not 
exceeding 48 inch on center by welding or screwing.
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3.2.2   Openings

Cut or drill all holes and openings required and coordinate with the 
drawings, specifications, and other trades.  Frame and reinforce openings 
through the deck in conformance with SDI DDP.  Reinforce holes less than 6 
inches across that penetrate a flute rib with 0.0474 inch thick sheet steel.
Reinforce holes and openings 6 to 12 inch across by 0.0474 inch thick steel 
sheet at least 12 inch wider and longer than the opening and be fastened to 
the steel deck at each corner of the sheet and at a maximum of 6 inch on 
center.  Reinforce holes and openings larger than 12 inch by steel channels 
or angles installed perpendicular to the steel supports and supported by 
the adjacent steel.  Install steel channels or angles perpendicular to the 
deck ribs and fasten to the  channels or angles perpendicular to the steel 
joists. 

3.2.3   Deck Damage

SDI MOC2, for repair of deck damage.

3.2.4   Accessory Installation

3.2.4.1   Adjusting Plates

Provide in locations too narrow to accommodate full-size deck units and 
install as shown on shop drawings.

3.2.4.2   End Closures

Provide end closure to close open ends of cells at columns, walls, and 
openings in deck.

3.2.4.3   Closures Above Partitions

Provide for closing voids between cells over partitions that are 
perpendicular to direction of cells.  Provide a one-piece closure strip for 
partitions 4 inch nominal or less in thickness and two-piece closure strips 
for wider partitions.  Provide sheet metal closures above fire-rated 
partitions at both sides of partition with space between filled with 
fiberglass insulation.

3.2.4.4   Cover Plates

Where concrete leakage would be a problem, provide metal cover plates, or 
joint tape, at joints between decking sheets to be covered with concrete 
fill.

3.2.4.5   Column Closures

Provide for spaces between floor decking and columns which penetrate the 
deck.  Field cut closure plate to fit column in the field and tack weld to 
decking and columns.

3.2.4.6   Access Hole Covers

Provide to seal holes cut in decking to facilitate welding of decking to 
structural supports.
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3.2.4.7   Hangers

Provide as indicated to support utility system and suspended ceilingsonly 
where direct attachment to the steel framing is impractical.  Space devices 
as required.

3.2.5   Concrete Work

Prior to placement of concrete, inspect installed decking to ensure that 
there has been no permanent deflection or other damage to decking.  Replace 
decking which has been damaged or permanently deflected as approved by the 
Contracting Officer.  Place concrete on metal deck in accordance with 
Construction Practice of SDI 31.

3.3   JOINT SEALING FOR ROOF DECKS

Seal sidelaps and endlaps with manufacturer's recommended joint sealing 
material.  Shop or field apply the material.  Before applying the sealing 
material, completely remove dust, dirt, moisture, and other foreign 
material from the surfaces to which the sealing material is to be applied.  
Apply sealing material in strict accordance with the sealing material 
manufacturer's printed instructions.

3.4   ROOF SUMP PANS

Place sump pans over openings in roof decking and fusion welded to top 
surface of roof decking.  Do not exceed spacing of welds of 12 inch with 
not less than one weld at each corner.  Field cut opening in the bottom of 
each roof sump pan to receive the roof drain as part of the work of this 
section.

3.5   CANT STRIPS FOR ROOF DECKS

Provide strips to be fusion welded to surface of roof decking, secured to 
wood nailers by galvanized screws or to steel framing by galvanized 
self-tapping screws or welds.  Do not exceed spacing of welds and fasteners 
of 12 inch.  Lap end joints a minimum 3 inch and secure with galvanized 
sheet metal screws spaced a maximum 4 inch on center.

3.6   CLOSURE STRIPS FOR ROOF DECKS

Provide closure strips at open, uncovered ends and edges of the roof 
decking and in voids between roof decking and top of walls and partitions 
where indicated.  Install closure strips in position in a manner to provide 
a weathertight installation.

3.7   ROOF INSULATION SUPPORT FOR ROOF DECKS

Provide metal closure strips for support of roof insulation where rib 
openings in top surface of metal roof decking occur adjacent to edges and 
openings.  Weld metal closure strips in position.

3.8   CLEANING AND PROTECTION FOR ROOF DECKS

Upon completion of the deck, sweep surfaces clean and prepare for 
installation of the roofing.

        -- End of Section --
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SECTION 05 40 00

COLD-FORMED METAL FRAMING
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI SG02-KIT (2001; Supp 1 2004) North American 
Specification for the Design of 
Cold-Formed Steel Structural Members

AISI SG03-3 (2002; Suppl 2001-2004; R 2008) 
Cold-Formed Steel Design Manual Set

AMERICAN WELDING SOCIETY (AWS)

AWS D1.3/D1.3M (2008; Errata 2008) Structural Welding 
Code - Sheet Steel

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A370 (2011) Standard Test Methods and 
Definitions for Mechanical Testing of 
Steel Products

ASTM A653/A653M (2010) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM C1513 (2010) Standard Specification for Steel 
Tapping Screws for Cold-Formed Steel 
Framing Connections

ASTM C955 (2011a) Load-Bearing (Transverse and 
Axial) Steel Studs, Runners (Tracks), and 
Bracing or Bridging for Screw Application 
of Gypsum Panel Products and Metal Plaster 
Bases

ASTM E 329 (2011a) Standard Specification for 
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Agencies Engaged in the Testing and/or 
Inspection of Materials Used in 
Construction

ASTM F 1941 (2010) Standard Specification for 
Electrodeposited Coatings on Threaded 
Fasteners (Unified Inch Screw Threads 
(UN/UNR))

ASTM F 1941M (2007) Standard Specification for 
Electrodeposited Coatings on Threaded 
Fasteners (Metric)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Framing Components; G

  a.  Cross sections, plans, and/or elevations showing component 
types and locations for each framing application; including shop 
coatings and material thicknesses for each framing component.

  b.  Connection details showing fastener type, quantity, 
location, and other information to assure proper installation.

  c.  Drawings depicting panel configuration, dimensions, 
components, locations, and construction sequence if the Contractor 
elects to install prefabricated/prefinished frames.

 d. Shop drawings and engineering calculations shall be stamped 
and sealed by a professional engineer licensed in the State of 
Maryland

SD-03 Product Data

Steel studs,joists, tracks, bracing, bridging and accessories

SD-05 Design Data

Metal framing calculations; G

SD-07 Certificates

Load-bearing cold-formed metal framing

  Mill certificates or test reports from independent testing 
agency, qualified in accordance with ASTM E 329, showing that the 
steel sheet used in the manufacture of each cold-formed component 
complies with the minimum yield strengths and uncoated steel 
thickness specified.  Test reports shall be based on the results 
of three coupon tests in accordance with ASTM A370.
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Welds

  Certified copies of welder qualifications test records showing 
qualification in accordance with AWS D1.3/D1.3M.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to job site and store in adequately ventilated, dry 
locations.  Storage area shall permit easy access for inspection and 
handling.  If necessary to store materials outside, stack off the ground, 
support on a level platform, and protect from the weather as approved.  
Handle materials to prevent damage.  Finish of the framing members shall be 
maintained at all times, using an approved high zinc dust content, 
galvanizing repair paint whenever necessary to prevent the formation of 
rust.  Replace damaged items with new, as directed by the Contracting 
Officer.

1.4   LOAD-BEARING COLD-FORMED METAL FRAMING

Include top and bottom tracks, bracing, fastenings, and other accessories 
necessary for complete installation.  Framing members shall have the 
structural properties indicated.  Where physical structural properties are 
not indicated, they shall be as necessary to withstand all imposed loads. 
Design framing in accordance with AISI SG03-3.  Non-load-bearing metal 
framing, furring, and ceiling suspension systems are specified in Section 
09 22 00 SUPPORTS FOR PLASTER AND GYPSUM BOARD.  Metal suspension systems 
for acoustical ceilings are specified in Section 09 51 00 ACOUSTICAL 
CEILINGS.

1.5   MAXIMUM DEFLECTION

a.  Exterior Studs:

               Deflection Criteria                Exterior Finish

               L/240 or L/360                Synthetic Plaster, Metal Panels
               L/360                         Cement Plaster, Wood Veneer
               L/600                         Terracotta, Stone Panels

  Wall deflections shall be computed on the basis that studs withstand all 
lateral forces independent of any composite action from sheathing materials.  
Studs abutting windows or louvers shall also be designed not to exceed 1/4 
inch maximum deflection.

1.6   QUALITY ASSURANCE

1.6.1   Drawing Requirements

Submit framing components to show sizes, thicknesses, layout, material 
designations, methods of installation, and accessories.

Provide stamped and sealed Shop Drawings.

1.6.2   Design Data Required

Submit metal framing calculations to verify sizes, gages, and spacing of 
members and connections.  Show methods and practices used in installation.
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PART 2   PRODUCTS

2.1   STEEL STUDS, JOISTS, TRACKS, BRACING, BRIDGING AND ACCESSORIES

Framing components shall comply with ASTM C955 and the following.

2.1.1   Studs and Joists of 16 Gage (0.0598 Inch) and Heavier

Galvanized steel, ASTM A653/A653M, SS Grade 50, G90 .

2.1.2   Studs and Joists of 18 Gage (0.0478 Inch) and Lighter

Studs and Joists of 18 Gage (0.0478 Inch) and Lighter, Track, and 
Accessories (All Gages):  Galvanized steel, ASTM A653/A653M, SS, Grade 50 
33,000 psi G60.

2.1.3   Sizes, Gages, Section Modulus, and Other Structural Properties

Size and gage as indicated.  Steel stud deflection shall be limited to 
L/600 for exterior wall terracotta and stone panels construction.

2.2   MARKINGS

Studs and track shall have product markings stamped on the web of the 
section.  The markings shall be repeated throughout the length of the 
member at a maximum spacing of 4 feet on center and shall be legible and 
easily read.  The product marking shall include the following:

a.   An ICC number.

b.  Manufacturer's identification.

c.  Minimum delivered uncoated steel thickness.

d.  Protective coating designator.

e.  Minimum yield strength.

2.3   CONNECTIONS

Screws for steel-to-steel connections shall be self-drilling, tapping 
screws in compliance with ASTM C1513 of the type, size and location as 
shown on the drawings.  Electroplated screws shall have a minimum 5 micron 
zinc coating in accordance withASTM F 1941.  Screws, bolts, and anchors 
shall be hot-dipped galvanized in accordance with ASTM A123/A123M or 
ASTM A153/A153M as appropriate.  Screws bolts, and anchors shall  be hot 
dipped galvanized in accordance with ASTM A123/A123M or ASTM A153/A153M as 
appropriate.

2.4   PLASTIC GROMMETS

Supply plastic grommets, recommended by stud manufacturer, to protect 
electrical wires.  Prevent metal to metal contact for plumbing pipes.

PART 3   EXECUTION

3.1   FASTENING

Fasten framing members together by welding or by using self-drilling or 

SECTION 05 40 00  Page 5



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

self-tapping screws.  Electrodes and screw connections shall be as required 
and indicated in the design calculations.

3.1.1   Welds

All welding shall be performed in accordance with AWS D1.3/D1.3M, as 
modified by AISI SG02-KIT.  All welders, welding operations, and welding 
procedures shall be qualified according to AWS D1.3/D1.3M.  All welds shall 
be cleaned and coated with rust inhibitive galvanizing paint.  Do not field 
weld materials lighter than 18 gage.

3.1.2   Screws

Screws shall be of the self-drilling self-tappingtype, size, and location 
shown on the drawings.  Screw penetration through joined materials shall 
not be less than three exposed threads.  Minimum spacings and edge 
distances for screws shall be as specified in AISI SG02-KIT.  Screws 
covered by sheathing materials shall have low profile heads.

3.1.3   Anchors

Anchors shall be of the type, size, and location shown on the drawings.

3.1.4   Powder-Actuated Fasteners

Powder-actuated fasteners shall be of the type, size, and location shown on 
the drawings.

3.2   INSTALLATION

3.2.1   Tracks

Provide accurately aligned runners at top and bottom of partitions.  Anchor 
tracks as indicated in design calculations.  Butt weld joints in tracks or 
splice with stud inserts.  Fasteners shall be at least 3 inches from the 
edge of concrete slabs.

3.2.2   Studs

Cut studs square and set with firm bearing against webs of top and bottom 
tracks.  Position studs vertically in tracks and space as indicated in 
design.  Do not splice studs.  Provide at least two studs at jambs of doors 
and other openings 2 feet wide or larger.  Provide jack studs over 
openings, as necessary, to maintain indicated stud spacing.  Provide 
tripled studs at corners, positioned to receive interior and exterior 
finishes.  Fasten studs to top and bottom tracks by welding or screwing 
both flanges to the tracks.  Framed wall openings shall include headers and 
supporting components as shown on the drawings.  Headers shall be installed 
in all openings that are larger than the stud spacing in a wall.  In 
curtain wall construction, provide for vertical movement where studs 
connect to the structural frame.  Provide horizontal bracing in accordance 
with the design calculations and AISI SG03-3, consisting of, as a minimum, 
runner channel cut to fit between and welded to the studs or hot- or 
cold-rolled steel channels inserted through cutouts in web of each stud and 
secured to studs with welded clip angles. Bracing shall be not less than 
the following:
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            LOAD                 HEIGHT              BRACING

        Wind load only        Up to 10 feet    One row at mid-height
                              Over 10 feet     Rows 5'-0" o.c. maximum

        Axial load            Up to 10 feet    Two rows at 1/3 points
                              Over 10 feet     Rows 3'-4" o.c. maximum

3.2.3   Joists and Trusses

Locate each joist or truss directly above a stud.  Provide doubled joists 
under parallel partitions wherever partition length exceeds 1/2 of joist 
span. Joists shall have at least 2.50 inches of bearing on steel, 4 inches 
on masonry, and shall be reinforced over bearings where required to prevent 
web crippling.  Splice joists over bearings only.  Lap and weld splices as 
indicated.  Provide manufacturer's standard bridging which shall not be 
less than the following:

           CLEAR SPAN               BRIDGING

            Up to 14 feet          One row near center
            14 to 20 feet          Two rows at 1/3 points
            20 to 26 feet          Three rows at 1/4 points
            26 to 32 feet          Four rows at 1/5 points

Temporary bracing shall be provided and remain in place until work is 
permanently stabilized.

3.2.4   Erection Tolerances

a.  Framing members which will be covered by finishes such as wallboard, 
plaster, or ceramic tile set in a mortar setting bed, shall be within 
the following limits:

(1)  Layout of walls and partitions:  1/4 inch from intended 
position;

(2)  Plates and runners:  1/4 inch in 8 feet from a straight line;

(3)  Studs:  1/4 inch in 8 feet out of plumb, not cumulative; and

(4)  Face of framing members:  1/4 inch in 8 feet from a true 
plane.

b.  Framing members which will be covered by ceramic tile set in dry-set 
mortar, latex-portland cement mortar, or organic adhesive shall be 
within the following limits:

(1)  Layout of walls and partitions:  1/4 inch from intended 
position;

(2)  Plates and runners:  1/8 inch in 8 feet from a straight line;
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(3)  Studs:  1/8 inch in 8 feet out of plumb, not cumulative; and

(4)  Face of framing members:  1/8 inch in 8 feet from a true 
plane.

        -- End of Section --
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SECTION 05 50 13

MISCELLANEOUS METAL FABRICATIONS
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (2003; Reaffirmed 2009) Designation System 
for Aluminum Finishes

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 303 (2010) Code of Standard Practice for Steel 
Buildings and Bridges

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.3 (2006) Operations - Safety Requirements 
for Powder Actuated Fastening Systems

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

AWS D1.6 (2007) Structural Welding Code - Stainless 
Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2010) Square and Hex Bolts and Screws 
(Inch Series)

ASME B18.2.2 (2010) Standard for Square and Hex Nuts

ASME B18.21.1 (2009) Washers: Helical Spring-Lock, Tooth 
Lock, and Plain Washers (Inch Series)

ASME B18.6.2 (1998; R 2010) Slotted Head Cap Screws, 
Square Head Set Screws, and Slotted 
Headless Set Screws: Inch Series

ASME B18.6.3 (2003; R 2008) Machine Screws and Machine 
Screw Nuts

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
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Steel Products

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A283/A283M (2003; R 2007) Standard Specification for 
Low and Intermediate Tensile Strength 
Carbon Steel Plates

ASTM A307 (2010) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A36/A36M (2008) Standard Specification for Carbon 
Structural Steel

ASTM A47/A47M (1999; R 2009) Standard Specification for 
Ferritic Malleable Iron Castings

ASTM A475 (2003; R 2009e1) Standard Specification 
for Zinc-Coated Steel Wire Strand

ASTM A48/A48M (2003; R 2008) Standard Specification for 
Gray Iron Castings

ASTM A500/A500M (2010a) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A53/A53M (2010) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A653/A653M (2010) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A780/A780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A924/A924M (2010a) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM B 108/B 108M (2008) Standard Specification for 
Aluminum-Alloy Permanent Mold Castings

ASTM B 209 (2007) Standard Specification for Aluminum 
and Aluminum-Alloy Sheet and Plate

ASTM B 221 (2008) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM B 26/B 26M (2009) Standard Specification for 
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Aluminum-Alloy Sand Castings

ASTM C 1513 (2010) Standard Specification for Steel 
Tapping Screws for Cold-Formed Steel 
Framing Connections

ASTM D 1187 (1997; R 2002e1) Asphalt-Base Emulsions 
for Use as Protective Coatings for Metal

ASTM D 2047 (2004) Static Coefficient of Friction of 
Polish-Coated Floor Surfaces as Measured 
by the James Machine

ASTM E 488 (1996; R 2003) Standard Test Methods for 
Strength of Anchors in Concrete and 
Masonry Elements

MASTER PAINTERS INSTITUTE (MPI)

MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal 
Primer

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM MBG 531 (2009) Metal Bar Grating Manual

NAAMM MBG 532 (2009) Heavy Duty Metal Bar Grating Manual

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Access doors and panels, installation drawings; G

Cover plates and frames, installation drawings; G

Toilet Partition Support Framing, installation drawings; G

Floor gratings and roof walkways, installation drawings; G

Embedded angles and plates, installation drawings; G

Roof hatch; G

Submit fabrication drawings showing layout(s), connections to 
structural system, and anchoring details as specified in AISC 303.
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Submit templates, erection and installation drawings indicating 
thickness, type, grade, class of metal, and dimensions.  Show 
construction details, reinforcement, anchorage, and installation 
with relation to the building construction.

SD-03 Product Data

Access doors and panels

Cover plates and frames

Corner guards and shields

Floor gratings and roof walkways

Roof hatch

1.3   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M and AWS D1.6.  Use 
procedures, materials, and equipment of the type required for the work.

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather. Remove 
and replace damaged items with new items.

PART 2   PRODUCTS

A.   Tubing:  ASTM A 554, Grade MT 304.

B.   Pipe:  ASTM A 312/A 312M, Grade TP 304.

C.   Castings:  ASTM A 743/A 743M, Grade CF 8 or CF 20.

D.   Sheet, Strip, Plate, and Flat Bar:  ASTM A 666, Type 304.

E.   Bars and Shapes:  ASTM A 276, Type 304.

G.   Expanded Metal:  ASTM F 1267, Type I (expanded), Class 3 
(corrosion-resisting steel), made from stainless-steel sheet complying with 
ASTM A 666, Type 304.

1.   Style Designation:  3/4 number 13.

2.1   MATERIALS

2.1.1   Structural Carbon Steel

ASTM A36/A36M.

2.1.2   Structural Steel Tubing

ASTM A500/A500M, Grade B.

2.1.3   Steel Pipe

ASTM A53/A53M, Type E or S, Grade B weight class standard (STD) unless 
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otherwise noted on drawings.

2.1.4   Fittings for Steel Pipe

Standard malleable iron fittings ASTM A47/A47M.

2.1.5   Steel Tubing

Tubing:  ASTM A 500 (cold formed) or ASTM A 513.

2.1.6   Gratings

a.  Gray cast iron ASTM A48/A48M, Class 40.

b.  Metal plank grating, non-slip requirement, aluminum ASTM B 209, 
6061-T6; steel ASTM A653/A653M, G90.

c.  Metal bar type grating NAAMM MBG 531.

2.1.6.1   Stainless Steel Tubing

Tubing:  ASTM A 554, Grade MT 304

2.1.6.1.1   Stainless Steel Pipe

Pipe:  ASTM A 312/A 312M, Grade TP 304.

2.1.6.1.2   Stainless Steel Castings

Castings:  ASTM A 743/A 743M, Grade CF 8 or CF 20

2.1.6.1.3   Sheet, Strip, Plate, and Flat Bar

ASTM A 666, Type 304

2.1.6.1.4   Bars and Shapes

ASTM A 276, Type 304.

2.1.6.1.5   Expanded Metal

ASTM F 1267, Type I (expanded), Class 3 (corrosion-resisting steel), made 
from stainless-steel sheet complying with ASTM A 666, Type 304.

2.1.7   Anchor Rods

ASTM F1554.  Where exposed, shall be of the same material, color, and 
finish as the metal to which applied.

2.1.7.1   Expansion Anchors Sleeve Anchors Adhesive Anchors

Provide expansion anchors, sleeve anchors, epoxy anchors, or adhesive 
anchors as specified or as required by design.  Minimum embedment shall be 
as specified by the manufacturer but not less than one inch.  Design values 
listed shall be as tested according to ASTM E 488.

a. Minimum ultimate pullout value shall be a load equal to six times 
the load imposed when installed in unit masonry and four times the load 
when installed in concrete, as determined in accordance with ASTM E 488 
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and conducted by a qualified independent testing agency.

2.1.7.2   Lag Screws and Bolts

ASME B18.2.1, type and grade best suited for the purpose.

2.1.7.3   Toggle Bolts

ASME B18.2.1.

2.1.7.4   Bolts, Nuts, Studs and Rivets

ASME B18.2.2 or ASTM A307.

2.1.7.5   Powder Actuated Fasteners

Where permitted, follow safety provisions of ASSE/SAFE A10.3.

2.1.7.6   Screws

ASME B18.2.1, ASME B18.6.2, ASME B18.6.3 and ASTM C 1513.

2.1.7.7   Washers

Provide plain washers to conform to ASME B18.21.1.  Provide beveled washers 
for American Standard beams and channels, square or rectangular, tapered in 
thickness, and smooth.  Provide lock washers to conform to ASME B18.21.1.

2.1.8   Aluminum Alloy Products

Conform to ASTM B 209 for sheet plate, ASTM B 221 for extrusions and 
ASTM B 26/B 26M or ASTM B 108/B 108M for castings, as applicable.  Provide 
aluminum extrusions at least 1/8 inch thick and aluminum plate or sheet at 
least 0.050 inch thick.

2.2   FABRICATION FINISHES

2.2.1   Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication 
where practicable.  Galvanizing:  ASTM A123/A123M, ASTM A153/A153M, 
ASTM A653/A653M or ASTM A924/A924M, G90, as applicable.

2.2.2   Galvanize

Anchor bolts, grating fasteners, washers, and parts or devices necessary 
for proper installation, unless indicated otherwise.

2.2.3   Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint conforming 
to ASTM A780/A780M.  Clean areas to be repaired and remove slag from 
welds.  

2.2.4   Shop Cleaning and Painting

2.2.4.1   Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3.  Surfaces that 
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will be exposed in spaces above ceiling or in attic spaces, crawl spaces, 
furred spaces, and chases may be cleaned in accordance with SSPC SP 3 in 
lieu of being blast cleaned.  Wash cleaned surfaces which become 
contaminated with rust, dirt, oil, grease, or other contaminants with 
solvents until thoroughly clean.  Steel to be embedded in concrete shall be 
free of dirt and grease.  Do not paint or galvanize bearing surfaces, 
including contact surfaces within slip critical joints, but coat with rust 
preventative applied in the shop.

2.2.4.2   Pretreatment, Priming and Painting

Apply pretreatment, primer, and paint in accordance with manufacturer's 
printed instructions.  

2.2.5   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.2.6   Aluminum Surfaces

2.2.6.1   Surface Condition

Before finishes are applied, remove roll marks, scratches, rolled-in 
scratches, kinks, stains, pits, orange peel, die marks, structural streaks, 
and other defects which will affect uniform appearance of finished surfaces.

2.2.6.2   Aluminum Finishes

Unexposed sheet, plate and extrusions may have mill finish as fabricated.  
Sandblast castings' finish, medium, AA DAF-45.  Unless otherwise specified, 
provide all other aluminum items with a standard mill finish. Provide a 
coating thickness not less than that specified for protective and 
decorative type finishes for items used in interior locations or 
architectural Class I type finish for items used in exterior locations in 
AA DAF-45.  Provide a polished satin finish on items to be anodized.  

2.3   ACCESS DOORS AND PANELS

Provide flush type access doors and panels unless otherwise indicated.  
Fabricate frames for access doors of steel not lighter than 14 gage with 
welded joints and anchorage for securing into construction.  Provide access 
doors with a minimum of 14 by 20 inches and of not lighter than 14 gage 
steel, with stiffened edges and welded attachments.  Provide access doors 
hinged to frame and with a trimless flush-face, pin-tumbler cylinder locks.  
Provide exposed metal surfaces with a shop applied prime coat unless 
otherwise noted.  Provide fire rated access doors and panels when installed 
in fire rated assemblies.

2.4   CORNER GUARDS AND SHIELDS

For jambs and sills of openings and edges of platforms provide steel shapes 
and plates anchored in masonry or concrete with welded steel straps or 
end-weld stud anchors.  Form corner guards for use with glazed or ceramic 
tile finish on walls with 0.0625 inch thick corrosion-resisting steel with 
polished or satin finish, extend 5 feet above the top of cove base or to 
the top of the wainscot, whichever is less, and securely anchor to the 
supporting wall.  Corner guards on exterior shall be galvanized or 
stainless steel.
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2.5   COVER PLATES AND FRAMES

Fabricate cover plates of 1/4 inch thick rolled steel weighing not more than
 100 pounds per plate with a selected raised pattern nonslip top surface or 
slip-resistant, carbon steel conforming to ASTM A283/A283M having a minimum 
static coefficient of friction of 0.50 when tested in accordance with 
ASTM D 2047.  On wearing surfaces provide aluminum oxide or silicon carbide.
  Plate shall be galvanized.  Reinforce to sustain a live load of 150 
pounds per square foot.  Frames shall be structural steel shapes and 
plates, with bent steel bars or headed anchors welded to frame for 
anchoring to concrete securely fastened to the structure as indicated.  
Miter and weld all corners.  Butt joint straight runs.  Allow for expansion 
on straight runs over 15 feet.  Provide flush drop handles for removal 
formed from 1/4 inch round stock where indicated.  Provide holes and 
openings with 1/2 inch clearance for pipes and equipment.  Remove sharp 
edges and burrs from cover plates and exposed edges of frames.  Weld all 
connections and grind top surface smooth.  Weld bar stops every six 
inches.  Provide 1/8 inch clearance at edges and between cover plates.

2.6   ENTRANCE FLOOR GRILLES

Provide recessed floor grid of stainless steel Type 304 construction for 
surface wires and U-clip support structures.  Floor grid shall have a 
standard rolling load performance of 500 lbs./wheel.  Slip resistance in 
accordance with ASTM D 2047 Coefficient of Friction, minimum 0.60 for 
accessible routes.  

Basis of Design: Construction Specialties Model 3-4G6PMNF, 3/4 inch depth, 
serrated surface.  Grid to have 1/8 inch by 1 inch hold-down plate, 1 at 
each corner.

2.7   FLOOR GRATINGS AND ROOF WALKWAYS

Design aluminum grating in accordance with NAAMM MBG 531 for bar type 
grating or manufacturer's charts for plank grating.  

Basis of Design, Bridge Grating: McNichols; Model TB-940, Grooved
Aluminum: Type 6063-T6.

a.  Design floor gratings to support a live load of 150 pounds per square 
foot for the spans indicated, with maximum deflection of L/240.

b.  NAAMM MBG 531 for standard duty, NAAMM MBG 532 for heavy duty, band 
edges of grating with bars of the same size as the bearing bars.  Weld 
banding in accordance with the manufacturer's standard for trim unless 
otherwise indicated.  Design tops of bearing bars, cross or 
intermediate bars to be in the same plane and match grating finish.

c.  Attach gratings by swaging in accordance with manufacturer's written 
instructions and as indicated.

d.  Slip resistance requirements must exceed both wet and dry a static 
coefficient of friction of 0.5.

e.  Rooftop walkway:  Minimum 2 feet wide, 14 gage, ASTM A653/A653M, G-90, 
steel with slip resistant surface.  Furnish all brackets, connectors 
and other accessories.  Support at minimum 5 foot intervals on hard 
rubber pads in accordance with manufacturers instructions.
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2.8   GAS-TIGHT MANHOLE COVER AND FRAME

Provide a heavy duty type made of ductile cast-iron with bolted lid, 
machined bearing surfaces and gasket grooves, continuous neoprene gasket, 
counter sunk bronze hex head cap screws, and concealed watertight 
pickholes.  Provide frame with a 30 inch diameter clear opening.  Maximum 
weight of frame and cover together to be 530 pounds.

2.9   GUARD POSTS (BOLLARDS/PIPE GUARDS)

Provide galvanized  Schedule 40 weight steel pipe as specified in 
ASTM A53/A53M.  Anchor posts in concrete as indicated and fill solidly with 
concrete with minimum compressive strength of 3000 psi.

2.10   MISCELLANEOUS PLATES AND SHAPES

Provide for items that do not form a part of the structural steel 
framework, such as lintels, sill angles, support framing for 
ceiling-mounted toilet partitions, miscellaneous mountings and frames. 
Provide lintels fabricated from structural steel shapes over openings in 
masonry walls and partitions as indicated and as required to support wall 
loads over openings.  Provide with connections such as fasteners or welds.  
Construct to have at least 8 inches bearing on masonry at each end.

Provide angles and plates, ASTM A36/A36M, for embedment as indicated.  
Galvanize embedded items exposed to the elements according to 
ASTM A123/A123M.

2.11   GUY CABLES

Guy cables shall be prestretched, galvanized wire rope of the sizes 
indicated.  Wire rope shall conform to ASTM A475, high strength grade with 
Class A coating.  Guys shall have a factory attached clevis top-end 
fitting; a factory attached open-bridge strand socket bottom-end fitting; 
and be complete with oval eye, threaded anchor rods.  Fittings and 
accessories shall be hot-dip galvanized.

2.12   TOILET PARTITION SUPPORT FRAMING

Design angle or channel support framing to support the toilet partitions in 
the restrooms. Partitions shall be supported via overhead framing provided 
above the dropped ceiling with lateral restraints provided at the slab. 
Framing shall be designed as follows:

a) Design overhead framing to support the dead load of the toilet 
partitions. Reference manufacturer's information for partition 
specifications.
b) Design overhead framing to withstand lateral loads as follows:

(1) 5 psf uniform out-of-plane load.
(2) 200 lb concentrated out-of-plane load at any location along 
the partition wall
(3) 50 plf distributed out-of-plane load at any location along the 
partition wall

Attach partitions to overhead framing and lateral restraint at slab level 
in accordance with manufacturer's written instructions as indicated.
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PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated, according to manufacturer's 
instructions.  Verify all measurements and take all field measurements 
necessary before fabrication.  Exposed fastenings shall be compatible 
materials, shall generally match in color and finish, and harmonize with 
the material to which fastenings are applied.  Include materials and parts 
necessary to complete each item, even though such work is not definitively 
shown or specified.  Poor matching of holes for fasteners shall be cause 
for rejection by the Contracting Officer.  Conceal fastenings where 
practicable.  Thickness of metal and details of assembly and supports shall 
provide strength and stiffness as required by the application.  Form joints 
exposed to the weather shall be formed to exclude water.  Items listed 
below require additional procedures.

3.2   WORKMANSHIP

Provide miscellaneous metalwork that is well formed to shape and size, with 
sharp lines and angles and true curves.  Drilling and punching shall 
produce clean true lines and surfaces.  Provide continuous welding along 
the entire area of contact except where tack welding is permitted.  Do not 
tack weld exposed connections of work in place and ground smooth.  Provide 
a smooth finish on exposed surfaces of work in place  and unless otherwise 
approved, flush exposed riveting.  Mill joints where tight fits are 
required.  Corner joints shall be coped or mitered, well formed, and in 
true alignment.  Accurately set work to established lines and elevations 
and securely fastened in place.  Install in accordance with manufacturer's 
installation instructions and approved drawings, cuts, and details.

3.3   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening miscellaneous metal items 
securely in place.  Include for anchorage not otherwise specified or 
indicated slotted inserts, expansion shields, and powder-driven fasteners, 
when approved for concrete; toggle bolts and through bolts for masonry; 
machine and carriage bolts for steel; through bolts, lag bolts, and screws 
for wood.  Do not use wood plugs in any material.  Provide non-ferrous 
attachments for non-ferrous metal.  Make exposed fastenings of compatible 
materials, generally matching in color and finish, to which fastenings are 
applied.  Conceal fastenings where practicable.

3.4   BUILT-IN WORK

Form for anchorage metal work built-in with concrete or masonry, or provide 
with suitable anchoring devices as indicated or as required.  Furnish metal 
work in ample time for securing in place as the work progresses.

3.5   WELDING

Perform welding, welding inspection, and corrective welding, in accordance 
with AWS D1.1/D1.1M.  Use continuous welds on all exposed connections.  
Grind visible welds smooth in the finished installation.
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3.6   FINISHES

3.6.1   Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat 
conforming to MPI 79 to prevent galvanic or corrosive action. Where 
aluminum is in contact with concrete, plaster, mortar, masonry, wood, or 
absorptive materials subject to wetting, protect with ASTM D 1187, 
asphalt-base emulsion.

3.7   ACCESS PANELS

Install a removable access panel not less than 12 by 12 inches directly 
below each valve, flow indicator, damper, or air splitter that is located 
above the ceiling, other than an acoustical ceiling, and that would 
otherwise not be accessible and where indicated.

3.8   COVER PLATES AND FRAMES

Install the tops of cover plates and frames flush with floor.

3.9   ROOF HATCH (SCUTTLES)

Provide aluminum with 3 inch beaded flange, welded and ground at corner.  
Provide a minimum clear opening of 36 by 36 inches.  Construction and 
accessories as follows:

a.  Insulate cover and curb with one inch thick rigid fiberboard insulation 
covered and protected by aluminum sheet with 12 inches high curb, 
formed with 3 inch mounting flange with holes provided for securing to 
the roof deck.  Equip the curb with an integral metal cap flashing of 
the same gage and metal as the curb, full welded and ground at corners 
for weather tightness.

b.  Provide hatch completely assembled with pintle hinges, compression 
spring operators enclosed in telescopic tubes, positive snap latch with 
turn handles on inside and outside, and neoprene draft seal.  Provide 
fasteners for padlocking on the inside.  Equip the cover with an 
automatic hold-open arm complete with grip handle to permit one-hand 
release.  Cover action shall be smooth through its entire range with an 
operating pressure of approximately 30 pounds.

Basis of Design, single leaf, spring mounted in cover: Milcor; Model # 
RCS-1 for 3' x 2'6" and # RCS-3x3 for 3 ft. x 3 ft.

Basis of Design for ladder access hatch: Bilco; Model E-40 for 3 ft. x 
3 ft.

3.10   DOOR GUARD FRAME

Mount door guard frame  over the glazed opening using 1/4 inch lag bolts on 
the interior of wood doors or tamperproof through bolts on the interior of 
metal doors.

3.11   INSTALLATION OF GUARD POSTS (BOLLARDS/PIPE GUARDS)

Set pipe guards vertically in concrete piers.  Construct piers of, and the 
hollow cores of the pipe filled with, concrete having a compressive 
strength of 3000 psi.
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3.12   INSTALLATION OF DOWNSPOUT BOOTS

Secure downspouts to building through integral lips with appropriate 
fasteners.

3.13   ENTRANCE FLOOR GRIDS

Verify field measurements prior to releasing materials for fabrication by 
the manufacturer.  Use a mat frame to ensure recess accuracy in size, shape 
and depth.  Form drain pit by blocking out concrete when grids are 
installed, dampproof after concrete has set.  Assemble onsite and install 
so that upper edge will be level with finished floor surface.  Screeded the 
concrete base inside the recess grid area using the edge provided by the 
frame as a guide and anchor into the cement with anchor pins a minimum of 
24 inches on centers.

        -- End of Section --
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SECTION 05 51 00

METAL STAIRS
05/09

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2010) Square and Hex Bolts and Screws 
(Inch Series)

ASME B18.22.1 (1965; R 2008) Plain Washers

ASME B18.6.1 (1981; R 2008) Wood Screws (Inch Series)

ASME B18.6.3 (2003; R 2008) Machine Screws and Machine 
Screw Nuts

ASTM INTERNATIONAL (ASTM)

ASTM A 1008/A 1008M (2010) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardened

ASTM A 108 (2007) Standard Specification for Steel 
Bar, Carbon and Alloy, Cold-Finished

ASTM A 123/A 123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 153/A 153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A 283/A 283M (2003; R 2007) Standard Specification for 
Low and Intermediate Tensile Strength 
Carbon Steel Plates

ASTM A 307 (2007b) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A 36/A 36M (2008) Standard Specification for Carbon 
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Structural Steel

ASTM A 500/A 500M (2010a) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A 512 (2006) Standard Specification for 
Cold-Drawn Buttweld Carbon Steel 
Mechanical Tubing

ASTM A 526/A 526M (1990) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) by the 
Hot-Dip Process, Commercial Quality

ASTM A 53/A 53M (2010) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A 924/A 924M (2010) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete

ASTM A82/A82M (2007) Standard Specification for Steel 
Wire, Plain, for Concrete Reinforcement

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Submit fabrication drawings for the following items in accordance 
with the paragraph entitled, "General Requirements," of this 
section.

Iron and Steel Hardware; G

Steel Shapes, Plates, Bars and Strips; G

Metal Stair System; G

SD-03 Product Data

Submit manufacturer's catalog data including two copies of 
manufacturers specifications, load tables, dimension diagrams, and 
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anchor details for the following items:

Structural Steel Plates, Shapes, and Bars; G

Structural Steel Tubing

Cold Finished Steel Bars; G

Cold-Rolled Carbon Steel Sheets; G

Galvanized Carbon Steel Sheets; G

Cold-Drawn Steel Tubing; G

Concrete Inserts; G

Masonry Anchorage Devices; G

Protective Coating; G

Steel Stairs

Wire mesh metal risers

SD-07 Certificates

Submit Welding Procedures in accordance with AWS D1.1/D1.1M.

Submit certificates for Welder Qualification in accordance with 
the paragraph entitled, "Qualifications for Welding Work," of this 
section.

SD-08 Manufacturer's Instructions

Submit manufacturer's installation instructions for the following 
products used in the fabrication of steel stair work.

Structural Steel Plates, Shapes, and Bars

Structural Steel Tubing

Cold Finished Steel Bars

Cold-Rolled Carbon Steel Sheets

Galvanized Carbon Steel Sheets

Cold-Drawn Steel Tubing

Protective Coating

Masonry Anchorage Devices

1.3   QUALIFICATIONS FOR WELDING WORK

Submit welding procedures in accordance with AWS D1.1/D1.1M.  Make test 
specimens in the presence of the Contracting Officer and test by an 
approved testing laboratory at the Contractor's expense.
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Certify welder qualification by tests in accordance with AWS D1.1/D1.1M, or 
under an equivalent approved qualification test.  In addition, perform 
tests on test pieces in positions and with clearances equivalent to those 
actually encountered.  If a test weld fails to meet requirements, ensure 
that an immediate retest of two test welds and each test weld is made and 
passes.  Failure in the immediate retest requires that the welder be 
retested after further practice or training and a complete set of test 
welds made.

1.4   EXTRA MATERIALS

Furnish extra materials in the form 5% of self-supported epoxy terrazzo 
treads.

PART 2   PRODUCTS

2.1   GENERAL REQUIREMENTS

Submit complete and detailed fabrication drawings for all iron and steel 
hardware, and for all steel shapes, plates, bars and strips used in 
accordance with the design specifications referenced in this section.

Pre-assemble items in the shop to the greatest extent possible.  
Disassemble units only to the extent necessary for shipping and handling.  
Clearly mark units for reassembly and coordinated installation.

For the fabrication of work exposed to view, use only materials that are 
smooth and free of surface blemishes, including pitting, seam marks, roller 
marks, rolled trade names, and roughness.  Remove blemishes by grinding, or 
by welding and grinding, prior to cleaning, treating, and application of 
surface finishes, including zinc coatings.

2.2   STRUCTURAL STEEL PLATES, SHAPES AND BARS

Structural-size shapes and plates, conforming to ASTM A 36/A 36M, unless 
otherwise noted, except bent or cold-formed plates.

Steel plates - bent or cold-formed, conforming to ASTM A 283/A 283M, Grade 
C.

Steel bars and bar-size shapes, conforming to ASTM A 36/A 36M, unless 
otherwise noted for steel bars and bar-size shapes.

2.3   STRUCTURAL STEEL TUBING

Structural steel tubing, hot-formed, welded or seamless, conforming to 
ASTM A 500/A 500M, Grade B, unless otherwise noted.

2.4   COLD-FINISHED STEEL BARS

Cold-finished steel bars conforming to ASTM A 108, grade as selected by the 
fabricator.

2.5   COLD-ROLLED CARBON STEEL SHEETS

Cold-rolled carbon steel sheets conforming to ASTM A 1008/A 1008M.
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2.6   GALVANIZED CARBON STEEL SHEETS

Galvanized carbon steel sheets conforming to ASTM A 526/A 526M, with 
galvanizing conforming to ASTM A 653/A 653M and ASTM A 924/A 924M.

2.7   COLD-DRAWN STEEL TUBING

Cold drawn steel tubing conforming to ASTM A 512, sunk drawn, butt-welded, 
cold-finished, and stress-relieved.

2.8   STEEL PIPE

Steel pipe conforming to ASTM A 53/A 53M, type as selected, Grade B; primed 
finish, unless galvanizing is required; standard weight (Schedule 40).

2.9   FASTENERS

Galvanized zinc-coated fasteners in accordance with ASTM A 153/A 153M and 
used for exterior applications or where built into exterior walls or floor 
systems.  Select fasteners for the type, grade, and class required for the 
installation of steel stair items.

Standard/regular hexagon-head bolts and nuts be conforming to ASTM A 307, 
Grade A.

Square-head lag bolts conforming to ASME B18.2.1.

Machine screws cadmium-plated steel conforming to ASME B18.6.3.

Wood screws, flat-head carbon steel conforming to ASME B18.6.1.

Plain washers, round, general-assembly-grade, carbon steel conforming to 
ASME B18.22.1.

Lockwashers helical spring, carbon steel.

2.10   GENERAL FABRICATION

Prepare and submit metal stair system shop drawings with detailed plans and 
elevations at not less than 1 inch to 1 foot with details of sections and 
connections at not less than 3 inches to 1 foot.  Also detail placement 
drawings, diagrams, templates for installation of anchorage, including but 
not limited to, concrete inserts, anchor bolts, and miscellaneous metal 
items having integral anchorage devices.

Use materials of size and thicknesses indicated or, if not indicated, of 
required size and thickness to produce adequate strength and durability in 
finished product for intended use.  Work materials to dimensions indicated 
on approved detail drawings, using proven details of fabrication and 
support.  Use type of materials indicated or specified for the various 
components of work.

Form exposed work true to line and level with accurate angles and surfaces 
and straight sharp edges.  Ease exposed edges to a radius of approximately 
1/32 inch, and bend metal corners  to the smallest radius possible without 
causing grain separation or otherwise impairing the work.

Continuously weld corners and seams in accordance with the recommendations 
of AWS D1.1/D1.1M.  Grind smooth exposed welds and flush to match and blend 
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with adjoining surfaces.

Form exposed connections with hairline joints that are flush and smooth, 
using concealed fasteners wherever possible.  Use exposed fasteners of the 
type indicated or, if not indicated, use Phillips flathead (countersunk) 
screws or bolts.

Provide and coordinate anchorage of the type indicated with the supporting 
structure.  Fabricate anchoring devices, space as indicated and required to 
provide adequate support for the intended use of the work.

Use hot-rolled steel bars for work fabricated from bar stock unless work is 
indicated or specified as fabricated from cold-finished or cold-rolled 
stock.

2.11   PROTECTIVE COATING

Hot dip galvanize steelwork as indicated in accordance with 
ASTM A 123/A 123M.  Touch up abraded surfaces and cut ends of galvanized 
members with zinc-dust, zinc-oxide primer, or an approved galvanizing 
repair compound.

2.12   STEEL STAIRS

2.12.1   General

Use welding for joining pieces together.  Fabricate units so that bolts and 
other fastenings do not appear on finish surfaces.  Make joints true and 
tight, and connections between parts lightproof tight.  Grid smooth 
continuous welds where exposed.

Construct metal stair units to sizes and arrangements indicated to support 
a minimum live load of 100 pounds per square foot.  Provide framing, 
hangers, columns, struts, clips, brackets, bearing plates, and other 
components as required for the support of stairs and platforms.

2.12.2   Stair Framing

Fabricate stringers of structural steel channels, or plates, or a 
combination thereof as indicated.  Provide closures for exposed ends of 
strings.

Construct platforms of structural steel channel headers and miscellaneous 
framing members as indicated.  Bolt headers to stringers and newels and 
framing members to stringers and headers.

2.12.3   Riser, Subtread, And Subplatform Metal Pans

Construct metal wire mesh riser and self supporting epoxy terrazzo treads 
with steel angle supporting brackets, of size indicated, welded to 
stringers.  Secure treads  to steel angles and brackets with welds and weld 
to stringers as indicated.  

Risers, Metal: 
1. Material:  Stainless steel

2.12.4   Metal Safety Nosings

Cast metal abrasive safety nosings, nonskid type, 4 inches wide by full 
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length of step between stringers.  Fabricate to thickness, profile, and 
surface pattern as indicated.  Equip each nosing with integral anchors for 
embedding in pan fill material, and spaced not more than 4 inches from each 
end and not more than 15 incheson center.

2.12.5   Stair Components

Provide Steel Stairscomplete with stringers, wire mesh risers, epoxy 
terrazzo self supporting treads, epoxy terrazzo platforms and landings, 
columns, handrails, and necessary bolts and other fastenings.  Hot-dip 
galvanize exterior and Shop paint steel stairs and accessories.

2.12.5.1   Design Loads

Provide metal stairs capable of withstanding the effects of gravity loads 
and the following loads and stresses within limits and under conditions 
indicated: 

1. Uniform Load:  100 lbf/sq. ft..

Provide railings capable of withstanding the effects of gravity loads and 
the following loads and stresses within limits and under conditions 
indicated:

Handrails:

Uniform load of 50 lbf/ ft. applied in any direction.
Concentrated load of 200 lbf applied in any direction.
Uniform and concentrated loads need not be assumed to act 
concurrently.

Top Rails of Guards:

Uniform load of 50 lbf/ ft. applied in any direction.
Concentrated load of 200 lbf applied in any direction.
Uniform and concentrated loads need not be assumed to act 
concurrently.

Infill of Guards:

Concentrated load of 50 lbf applied horizontally on an area of 1 
sq. ft..
Uniform load of 25 lbf/sq. ft. applied horizontally.
Infill load and other loads need not be assumed to act 
concurrently.

2.12.5.2   Materials

Provide steel stairs of welded construction except that bolts may be used 
where welding is not practicable.  Screw or screw-type connections are not 
permitted.

a.  Structural Steel:  ASTM A 36/A 36M.

b.  Support self-supporting epoxy terrazzo treads on angle cleats welded to 
stringers or treads with integral cleats, welded or bolted to the 
stringer.  Provide landings with angle stiffeners welded on or as 
indicated.  Close exposed ends.  For exterior stairs, form all exposed 
joints to exclude water.
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c.  Before fabrication, obtain necessary field measurements and verify 
drawing dimensions.

d.  Clean metal surfaces free from mill scale, flake rust and rust pitting 
prior to shop finishing.  Weld permanent connections.  Finish welds 
flush and smooth on surfaces that will be exposed after installation.

2.12.6   Soffit Clips

Provide clips with holes for attaching metal furring for plastered 
soffits.  Space clips not more than 12 inches on center and be welded to 
stair treads and platforms as required.

2.12.7   Steel Framing For Epoxy Terazzo Tread Stairs

Customize fabricated units to the dimensions and details indicated, and 
modified as required to fit actual dimensions of the supporting structure.  
Use welded construction for fabrication of steel components.  Provide  
14-gage steel risers Unless otherwise indicated.  Arrange components to 
receive finish materials as indicated.

2.12.8   Treads

Self supporting epoxy terrazzo treads.

Basis of Design: Wausau Tile; TT2000 series, ESS-30 flat epoxy terrazzo 
self-supporting tread.
Compressive strength: minimum 5,000 psi average.
Flexural strength: 4,300 psi average.

2.13   PREASSEMBLED METAL STAIRS

Preassembled steel stairs with concrete-filled treads.

2.14   PRECAST CONCRETE TREADS

Concrete Materials and Properties:  Comply with requirements in Division 03 
Section "Cast-in-Place Concrete" for normal-weight, ready-mixed concrete 
with a minimum 28-day compressive strength of 5000 psi and a total air 
content of not less than 4 percent or more than 6 percent.

Reinforcing Wire Fabric:  Galvanized, welded wire fabric, 2 by 2 inches by 
0.062-inch-diameter wire; comply with ASTM A185/A185M and ASTM A82/A82M, 
except for minimum wire size.

2.15   PREFABRICATED METAL STAIRS FABRICATION, GENERAL

Provide complete stair assemblies, including metal framing, hangers, 
struts, railings, clips, brackets, bearing plates, and other components 
necessary to support and anchor stairs and platforms on supporting 
structure.

Join components by welding, unless otherwise indicated.

Use connections that maintain structural value of joined pieces.

Preassembled Stairs:  Assemble stairs in shop to greatest extent possible.  
Disassemble units only as necessary for shipping and handling limitations.  

SECTION 05 51 00  Page 9



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

Clearly mark units for reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease 
edges to a radius of approximately 1/32 inch, unless otherwise indicated.  
Remove sharp or rough areas on exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain 
separation or otherwise impairing work.

Form exposed work true to line and level with accurate angles and surfaces 
and straight edges.

Weld connections to comply with the following:

Use materials and methods that minimize distortion and develop strength 
and corrosion resistance of base metals.

Obtain fusion without undercut or overlap.

Remove welding flux immediately.

At exposed connections, finish exposed welds and surfaces smooth and 
blended so no roughness shows after finishing and contour of welded 
surface matches that of adjacent surface.

Form exposed connections with hairline joints, flush and smooth, using 
concealed fasteners where possible.  Where exposed fasteners are required, 
use Phillips flat-head (countersunk) screws or bolts unless otherwise 
indicated.  Locate joints where least conspicuous.

Fabricate joints that will be exposed to weather in a manner to exclude 
water.  Provide weep holes where water may accumulate.

2.16   STEEL-FRAMED STAIRS

Available Manufacturers:

Alfab, Inc.

American Stair, Inc.

Sharon Companies Ltd. (The).

Stair Framing:

Fabricate stringers of steel  plates or channels.

Provide closures for exposed ends of channel stringers.

Construct platforms of steel  plate or channel headers and 
miscellaneous framing members as needed to comply with performance 
requirements indicated.

Weld or bolt stringers to headers; weld or bolt framing members to 
stringers and headers.  If using bolts, fabricate and join so bolts are 
not exposed on finished surfaces.

Where masonry walls support metal stairs, provide temporary supporting 
struts designed for erecting steel stair components before installing 
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masonry.

Metal-Pan Stairs:  Form risers, subtread pans, and subplatforms to 
configurations shown from steel sheet of thickness needed to comply with 
performance requirements but not less than 0.0677 inch indicated.

Steel Sheet:  Uncoated cold -rolled steel sheet, unless otherwise 
indicated.

Directly weld metal pans to stringers; locate welds on top of subtreads 
where they will be concealed by concrete fill.  Do not weld risers to 
stringers.

PART 3   EXECUTION

3.1   STEEL STAIRS

Provide anchor bolts, grating fasteners, washers, and all parts or devices 
necessary for proper installation.  Provide lock washers under nuts.

3.2   PREFABRICATED METAL STAIRS

Fastening to In-Place Construction:  Provide anchorage devices and 
fasteners where necessary for securing metal stairs to in-place 
construction.  Include threaded fasteners for concrete and masonry inserts, 
through-bolts, lag bolts, and other connectors.

Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting 
required for installing metal stairs.  Set units accurately in location, 
alignment, and elevation, measured from established lines and levels and 
free of rack.

Install metal stairs by welding stair framing to steel structure or to weld 
plates cast into concrete, unless otherwise indicated.

Provide temporary bracing or anchors in formwork for items that are to be 
built into concrete, masonry, or similar construction.

Fit exposed connections accurately together to form hairline joints.  Weld 
connections that are not to be left as exposed joints but cannot be shop 
welded because of shipping size limitations.  Do not weld, cut, or abrade 
surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections.

3.3   INSTALLATION OF SAFETY NOSINGS

Completely embed nosing in concrete before the initial set of the concrete 
occurs and finish flush with the top of the concrete surface.

3.4   FIELD WELDING

Execute procedures of manual shielded metal arc welding, appearance and 
quality of welds made, and methods used in correcting welding work in 
compliance with AWS D1.1/D1.1M.

3.5   TOUCHUP PAINTING

Immediately after installation, clean all field welds, bolted connections, 
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and abraded areas of the shop painted material, and repaint exposed areas 
with the same paint used for shop painting.  Apply paint by brush or spray 
to provide a minimum dry-film thickness of 2 mils.

        -- End of Section --
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METAL LADDERS
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (2003; Reaffirmed 2009) Designation System 
for Aluminum Finishes

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A 123/A 123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 153/A 153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A 924/A 924M (2010) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM A1011/A1011M (2010) Standard Specification for Steel, 
Sheet, and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy and 
High-Strength Low-Alloy with Improved 
Formability and Ultra-High Strength

ASTM A269 (2010) Standard Specification for Seamless 
and Welded Austenitic Stainless Steel 
Tubing for General Service

ASTM A500/A500M (2010a) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A513 (2008a) Standard Specification for 
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Electric-Resistance-Welded Carbon and 
Alloy Steel Mechanical Tubing

ASTM A554 (2010) Standard Specification for Welded 
Stainless Steel Mechanical Tubing

ASTM A568/A568M (2011b) Standard Specifications for Steel, 
Sheet, Carbon, Structural, and 
High-Strength, Low-Alloy, Hot-Rolled and 
Cold-Rolled, General Requirements for

ASTM B 108/B 108M (2008) Standard Specification for 
Aluminum-Alloy Permanent Mold Castings

ASTM B 209 (2007) Standard Specification for Aluminum 
and Aluminum-Alloy Sheet and Plate

ASTM B 221 (2008) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM B 26/B 26M (2009) Standard Specification for 
Aluminum-Alloy Sand Castings

ASTM D 1187 (1997; R 2002e1) Asphalt-Base Emulsions 
for Use as Protective Coatings for Metal

MASTER PAINTERS INSTITUTE (MPI)

MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal 
Primer

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.27 Fixed Ladders

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  When used, a designation following the "G" designation 
identifies the office that will review the submittal for the Government.  
Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Ladders, installation drawings; G

Alternating tread steel stair (with guards), installation drawings; 
G

SD-03 Product Data
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Ladders

Alternating tread steel stair (with guards); G

1.3   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M.  Use procedures, 
materials, and equipment of the type required for the work.

1.4   PERFORMANCE REQUIREMENTS

1.4.1   Alternating Tread Stair Treads

Shall be capable of withstanding a single concentrated 1000 pound load 
without permanent deformation; or 100 pounds per square foot or 300 pounds 
on an area of 4 square inches without exceeding the allowable working 
stress of the material.

1.4.2   Alternating Tread Stair Guard/Handrail

Shall be capable of withstanding a single concentrated load of 200 pounds 
or a uniform load of 50 pounds per linear foot applied in any direction at 
any point on the rail without exceeding the allowable working stress of the 
material.

1.4.3   Alternating Tread Stair Stringers

Shall be capable of withstanding a single concentrated load of 1000 pounds 
at any point on the stair without permanent deformation; or a uniform live 
loading of 100 pounds per square foot applied in a downward direction to 
all tread surfaces or a 300 pound load on an area of 4 square inches 
without exceeding the allowable working stress of the material.

1.5   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather. Remove 
and replace damaged items with new items.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Carbon Steel

Treads: 13 Gauge AISI 1010/15 HRPO per ASTM A568/A568M grade 36 (or higher).

2.1.2   Landing & Foot Stampings

11 Gauge AISI 1010/15 per ASTM A568/A568M /ASTM A1011/A1011M  grade 36 (or 
higher).

2.1.3   Top Landing Support Clips

2 x 2 x 1/4" x 4" lg. with 5/8" diameter round holes and 5/8" x 1" slot 
holes, ASTM A568/A568M / ASTM A1011/A1011M grade 36 (or higher).
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2.1.4   Stringers

a.   2" x 1 3/4"  x 11 Gauge U section;  AISI 1010/15 per ASTM A568/A568M /
ASTM A1011/A1011M grade 36 (or higher) for 56 degree stairs under 10 
vertical feet and for 68 degree stairs under 12 vertical feet. 

b.   3" x 1 3/4"  x 11 Gauge U section; AISI 1010/15 per ASTM A568/A568M /
ASTM A1011/A1011M grade 36 or higher for 56 degree stairs over 10 vertical 
feet and for 68 degree stairs over 12 vertical feet.

2.1.5   Handrails

1-1/2" OD x 0.095" AISI 1010/15 CS per ASTM A568/A568M /ASTM A1011/A1011M 
cold drawn, fully annealed tube per ASTM A513 grade 1008 or higher 
As-welded tubing or ASTM A500/A500M Grade B.

2.1.6   Stainless Steel

1.   Treads: 13 Gauge AISI 304 SS
2.   Landing & Foot Stampings: 11 Gauge AISI 304 SS
3.   Stringers: 

a.   2" x 1 3/4" x 11 Gauge U section;  AISI 304 SS for 56 degree 
stairs under 10 vertical feet and for 68 degree stairs under 12 
vertical feet. 
b.   3" x 1 3/4" x 11 Gauge  U section;  AISI 304 SS 56 degree for 
stairs over 10 vertical feet and for 68 degree stairs over 12 vertical 
feet.

4.   Handrails: 1 1/2" OD x 0.065" 304 SS cold drawn, fully annealed tube 
per ASTM A269 seamless or ASTM A554 welded.

 2.1.7   Fasteners
a.   Bolts:  handrail to stringer; Hex Head SAE J429 Grade 5, 1/2" 
diameter x 13 TPI.
b.   Nuts:  ASTM A563 Grade 0.
c.   Washers: ASTM F844.

2.1.8   Miscellaneous Materials

1. Rubber Spine: Hollow neoprene.
2. Rubber Foot Divider: Solid neoprene

2.1.9   Aluminum Alloy Products

Conform to ASTM B 209 for sheet plate, ASTM B 221 for extrusions and 
ASTM B 26/B 26M or ASTM B 108/B 108M for castings, as applicable.  Provide 
aluminum extrusions at least 1/8 inch thick and aluminum plate or sheet at 
least 0.050 inch thick.

2.1.9.1   Carbon Steel

Treads: 13 Gauge per ASTM A 653/A 653M/ ASTM A1011/A1011M  grade 36 (or 
higher).
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2.2   FABRICATION FINISHES

2.2.1   Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication 
where practicable.  Galvanizing:  ASTM A 123/A 123M, ASTM A 153/A 153M, 
ASTM A 653/A 653M or ASTM A 924/A 924M, G90, as applicable.

2.2.2   Galvanize

Anchor bolts, washers, and parts or devices necessary for proper 
installation, unless indicated otherwise.

2.2.3   Shop Cleaning and Painting

2.2.3.1   Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3.  Surfaces that 
will be exposed in spaces above ceiling or in attic spaces, crawl spaces, 
furred spaces, and chases may be cleaned in accordance with SSPC SP 3 in 
lieu of being blast cleaned.  Wash cleaned surfaces which become 
contaminated with rust, dirt, oil, grease, or other contaminants with 
solvents until thoroughly clean.

2.2.3.2   Pretreatment, Priming and Painting

Apply pretreatment, primer, and paint in accordance with manufacturer's 
printed instructions.  On surfaces concealed in the finished construction 
or not accessible for finish painting, apply an additional prime coat to a 
minimum dry film thickness of 1.0 mil.  Tint additional prime coat with a 
small amount of tinting pigment.

2.2.4   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.2.5   Aluminum Surfaces

2.2.5.1   Surface Condition

Before finishes are applied, remove roll marks, scratches, rolled-in 
scratches, kinks, stains, pits, orange peel, die marks, structural streaks, 
and other defects which will affect uniform appearance of finished surfaces.

2.2.5.2   Aluminum Finishes

Unexposed plate and extrusions may have mill finish as fabricated.  
Sandblast castings' finish, medium, AA DAF-45.  Unless otherwise specified, 
provide all other aluminum items with standard mill finish. Provide a 
coating thickness not less than that specified for protective and 
decorative type finishes for items used in interior locations or 
architectural Class I type finish for items used in exterior locations in 
AA DAF-45. 

2.3   FINISHES

Carbon Steel 

1. Gray Primer: Epoxy Powder Coat
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2. Safety Yellow Paint:  Polyester TGIC* Powder Coat 
3. Iron Gray: TGIC*
4. Typical RAL selections: Polyester Powder Coat 
5. Hot-Dip Galvanized: per ASTM A123 

*  Triglycidyl Isocyanurate

2.3.1   Stainless Steel

Natural Finish.

2.4   FABRICATION

General:   Fabricate alternating tread steel stairs to conform with 
performance and construction requirements, and in accordance with approved 
shop drawings or dimensional prints. Fabricate and shop-assemble to 
greatest extent possible.

A.   Carbon Steel: gas metal arc welded with treads spot welded to 
stringers and bolt-on handrails with included bolts using the specified 
materials.

B.   Stainless Steel: gas tungsten arc welded and/or gas metal arc welded 
with treads spot welded to stringers and bolt-on handrails with included 
bolts using the specified materials.

2.5   LADDERS

Fabricate vertical ladders conforming to Section 7 of 29 CFR 1910.27.  
Fabricate as indicated. Install ladders so that the distance from the rungs 
to the finished wall surface will not be less than 7 inches.  Provide heavy 
clip angles riveted or bolted to the stringer and drilled  as indicated.  
Provide intermediate clip angles not over 48 inches on centers.

2.5.1   Alternating tread steel stair (Elevator Machine Room)

Fabricate alternating tread steel stairs to conform with performance and 
construction requirements, and in accordance with approved shop drawings or 
dimensional prints. Vertical travel distance of 18'-0".  Fabricate and 
shop-assemble to greatest extent possible.

Fabricate stringers and framing of steel plate or shapes.  Bolt, rivet or 
weld connections and anchor to supporting construction.  Provide treads 
with non-slip surface as specified for safety treads.   Design assembly, 
including tread connections and methods of attachment, to support a live 
load of 300 pounds per tread. Provide railings as specified for metal 
handrails.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated, according to manufacturer's 
instructions.  Verify all measurements and take all field measurements 
necessary before fabrication.  Provide Exposed fastenings of compatible 
materials, generally matching in color and finish, and harmonize with the 
material to which fastenings are applied.  Include materials and parts 
necessary to complete each item, even though such work is not definitely 
shown or specified.  Poor matching of holes for fasteners will be cause for 

SECTION 05 51 33  Page 8



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

rejection.  Conceal fastenings where practicable.  Thickness of metal and 
details of assembly and supports must provide strength and stiffness.  
Formed joints exposed to the weather to exclude water.  Items listed below 
require additional procedures.

3.2   WORKMANSHIP

Metalwork must be well formed to shape and size, with sharp lines and 
angles and true curves.  Drilling and punching must produce clean true 
lines and surfaces.  Continuously weld along the entire area of contact.  
Do not tack weld exposed connections of work in place.  Grid smooth exposed 
welds.  Provide smooth finish on exposed surfaces of work in place, unless 
otherwise approved.  Where tight fits are required, mill joints.  Cope or 
miter corner joints, well formed, and in true alignment.  Install in 
accordance with manufacturer's installation instructions and approved 
drawings, cuts, and details.

3.3   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening metal items securely in 
place.  Include for anchorage not otherwise specified or indicated slotted 
inserts, expansion anchors,and powder-actuated fasteners, when approved for 
concrete; toggle bolts and through bolts for masonry; machine bolts, 
carriage bolts and powder-actuated threaded studs for steel; through bolts, 
lag bolts, and screws for wood.  Do not use wood plugs in any material.  
Provide non-ferrous attachments for non-ferrous metal.  Make exposed 
fastenings of compatible materials, generally matching in color and finish, 
to which fastenings are applied.  Conceal fastenings where practicable.

3.4   WELDING

Perform welding, welding inspection, and corrective welding, in accordance 
with AWS D1.1/D1.1M.  Use continuous welds on all exposed connections.  
Grind visible welds smooth in the finished installation.

3.5   FINISHES

3.5.1   Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat 
conforming to MPI 79 to prevent galvanic or corrosive action. Where 
aluminum is in contact with concrete, plaster, mortar, masonry, wood, or 
absorptive materials subject to wetting, protect with ASTM D 1187, 
asphalt-base emulsion.

3.5.2   Field Preparation

Remove rust preventive coating just prior to field erection, using a 
remover approved by the rust preventive manufacturer.  Surfaces, when 
assembled, must be free of rust, grease, dirt and other foreign matter.

3.5.3   Environmental Conditions

Do not clean or paint surface when damp or exposed to foggy or rainy 
weather, when metallic surface temperature is less than 5 degrees F above 
the dew point of the surrounding air, or when surface temperature is below 
45 degrees F or over 95 degrees F, unless approved by the Contracting 
Officer.
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3.6   LADDERS

Secure to the adjacent construction with the clip angles attached to the 
stringer.  Secure to masonry or concrete with not less than two 1/2 inch 
diameter expansion bolts. Install intermediate clip angles not over 48 
inches on center.  Install brackets as required for securing of ladders 
welded or bolted to structural steel or built into the masonry or 
concrete.  Ends of ladders must not rest upon finished roof or floor.

        -- End of Section --
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SECTION 05 52 00

METAL AND DECORATIVE METAL RAILINGS
02/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISC/AISI 121 (2004) Standard Definitions for Use in the 
Design of Steel Structures

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2010) Square and Hex Bolts and Screws 
(Inch Series)

ASME B18.22.1 (1965; R 2008) Plain Washers

ASME B18.6.3 (2003; R 2008) Machine Screws and Machine 
Screw Nuts

ASTM INTERNATIONAL (ASTM)

ASTM A 108 (2007) Standard Specification for Steel 
Bar, Carbon and Alloy, Cold-Finished

ASTM A 153/A 153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A 27/A 27M (2010) Standard Specification for Steel 
Castings, Carbon, for General Application

ASTM A 307 (2007b) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A 47/A 47M (1999; R 2009) Standard Specification for 
Ferritic Malleable Iron Castings

ASTM A 512 (2006) Standard Specification for 
Cold-Drawn Buttweld Carbon Steel 
Mechanical Tubing

ASTM A 53/A 53M (2010) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
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Welded and Seamless

ASTM A 554 (2008a) Standard Specification for Welded 
Stainless Steel Mechanical Tubing

ASTM A 575 (1996; R 2007) Standard Specification for 
Steel Bars, Carbon, Merchant Quality, 
M-Grades

ASTM A 666 (2003) Standard Specification for Annealed 
or Cold-Worked Austenitic Stainless Steel 
Sheet, Strip, Plate and Flat Bar

ASTM E 488 (1996; R 2003) Standard Test Methods for 
Strength of Anchors in Concrete and 
Masonry Elements

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM AMP 521 (2001) Pipe Railing Manual

1.2   ADMINISTRATIVE REQUIREMENTS

1.2.1   Pre-Installation Meetings

Within 15 days of Contract Award, submit fabrication drawings to the 
Contracting Officer for the following items:

a.  Steel Shapes, Plates, Bars and Strips
b.  Steel Railings and Handrails
c.  Anchorage and fastening systems

Submit manufacturer's catalog data, including two copies of manufacturers 
specifications, load tables, dimension diagrams, and anchor details for the 
following items:

a.  Cold-Drawn steel tubing
b.  Steel railings and handrails
c.  Anchorage and fastening systems

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fabrication Drawings; G

For installed products indicated to comply with design loads, 
include structural analysis data signed and sealed by the State of 
Maryland licensed professional engineer responsible for their 
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preparation.

Iron and Steel Hardware; G

Steel Shapes, Plates, Bars and Strips

Stainless Steel 

SD-03 Product Data

Structural Steel Plates, Shapes, and Bars; G

Structural Steel Tubing; G

Cold-Finished Steel Bars; G

Hot-Rolled Carbon Steel Bars; G

Concrete Inserts; G

Masonry Anchorage Devices; G

Protective Coating; G

Steel Railings and Handrails; G

Anchorage and Fastening Systems; G

SD-07 Certificates

Welding Procedures; G

Welder Qualification; G

SD-08 Manufacturer's Instructions

Installation Instructions; G

1.4   QUALITY ASSURANCE

1.4.1   Design Loads

Submit design load calculations signed and sealed by a State of Maryland 
licensed engineer for metal and decorative metal handrails and railings.

1.4.2   Welding Procedures

Submit welding procedures testing in accordance with AWS D1.1/D1.1M made in 
the presence of the Contracting Officer and by an approved testing 
laboratory at the Contractor's expense.

1.4.3   Welder Qualification

Submit certified welder qualification by tests in accordance with 
AWS D1.1/D1.1M, or under an equivalent approved qualification test.  In 
addition be performed on test pieces in positions and with clearances 
equivalent to those actually encountered.  If a test weld fails to meet 
requirements, make an immediate retest of two test welds and each test weld 
must pass.  Failure in the immediate retest will require that the welder be 
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retested after further practice or training and make a complete set of test 
welds.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

Provide complete, detailed fabrication and installation drawings for all 
iron and steel hardware, and for all steel shapes, plates, bars and strips 
used in accordance with the design specifications referenced in this 
section.

Pre-assemble items in the shop to the greatest extent possible.  
Disassemble units only to the extent necessary for shipping and handling.  
Clearly mark units for reassembly and coordinated installation.

For the fabrication of work exposed to view, use only materials that are 
smooth and free of surface blemishes, including pitting, seam marks, roller 
marks, rolled trade names, and roughness.  Remove blemishes by grinding, or 
by welding and grinding, prior to cleaning, treating, and application of 
surface finishes, including zinc coatings.

Monumental stairs (no. 3), including its railings and the adjacent balcony 
decorative balustrade system, shall be from a single source supplier who 
shall be wholly responsible for its engineering and fabrication.

Stairs and its handrail / balstruade system components shall carry a five 
year warranty.

All proposed system components must be pre-engineered and submitted with 
comprehensive product literature and proof of its successful performance in 
the field for a minimum five year period.

Miscellaneous metals fabricators are not acceptable.

2.2   GENERAL FABRICATION

Provide railings and handrails detail plans and elevations at not less than 
1 inch to 1 foot.  Provide details of sections and connections at not less 
than 3 inches to 1 foot.  Also detail setting drawings, diagrams, templates 
for installation of anchorages, including concrete inserts, anchor bolts, 
and miscellaneous metal items having integral anchors.

Use materials of size and thicknesses indicated or, if not indicated, of 
required size and thickness to produce adequate strength and durability in 
finished product for intended use.  Work materials to dimensions indicated 
on approved detail drawings, using proven details of fabrication and 
support.  Use type of materials indicated or specified for the various 
components of work.

Form exposed work true to line and level with accurate angles and surfaces 
and straight sharp edges.  Ensure all exposed  edges are eased to a radius 
of approximately 1/32 inch.  Bend metal corners to the smallest radius 
possible without causing grain separation or otherwise impairing the work.

Weld corners and seams continuously and in accordance with the 
recommendations of AWS D1.1/D1.1M.  Grind exposed welds smooth and flush to 
match and blend with adjoining surfaces.
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Form exposed connections with hairline joints that are flush and smooth, 
using concealed fasteners wherever possible.  Use exposed fasteners of the 
type indicated or, if not indicated, use Phillips flathead (countersunk) 
screws or bolts.

Provide anchorage of the type indicated and coordinated with the supporting 
structure.  Fabricate anchoring devices and space as indicated and as 
required to provide adequate support for the intended use of the work.

Use hot-rolled steel bars for work fabricated from bar stock unless work is 
indicated or specified to be fabricated from cold-finished or cold-rolled 
stock.

2.3   HOT-ROLLED CARBON STEEL BARS

Provide bars and bar-size shapes conforming to ASTM A 575, grade as 
selected by the fabricator.

2.4   COLD-FINISHED STEEL BARS

Provide cold-finished steel bars conforming to ASTM A 108, grade as 
selected by the fabricator.

2.5   COLD-DRAWN STEEL TUBING

Provide tubing conforming to ASTM A 512, sunk drawn, butt-welded, 
cold-finished, and stress-relieved.

2.6   STEEL PIPE

Provide pipe conforming to ASTM A 53/A 53M, type as selected, Grade B; 
primed finish, unless galvanizing is required; standard weight (Schedule 
40).

2.7   STAINLESS STEEL

Provide the following:

Tubing: ASTM A 554 Grade MT 304.
Pipe: ASTM A 312 Grade TP 304.
Castings: ASTM A 743 Grade CF 8 or CF 20.
Sheet, Strip, Plate, and Flat Bar: ASTM A 666, Type 304.
Expanded Metal: ASTM F 1267, Type I or Type II, as selected by 
Architect, Class 3 made from stainless-steel sheet complying with 
ASTM A 666, Type 304.
Perforated Metal: Stainless-steel sheet, ASTM A 240 or ASTM A 666 Type 
304, thickness as selected by Architect.
Woven Wire Mesh: Intermediate-crimp, pattern and thickness as selected 
by Architect, 0.135-inch nominal diameter wire complying with ASTM A 580
 Type 304.

2.8   CONCRETE INSERTS

Provide threaded-type concrete inserts consisting of galvanized ferrous 
castings, internally threaded to receive 3/4-inch diameter machine bolts; 
either malleable iron conforming to ASTM A 47/A 47M or cast steel 
conforming to ASTM A 27/A 27M, hot-dip galvanized in accordance with 
ASTM A 153/A 153M.
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2.9   FASTENERS

Provide galvanized zinc-coated fasteners in accordance with 
ASTM A 153/A 153M used for exterior applications or where built into 
exterior walls or floor systems.  Select fasteners for the type, grade, and 
class required for the installation of steel stair items.

Provide standard hexagon-head bolts, conforming to ASTM A 307, Grade A.

Provide square-head lag bolts conforming to ASME B18.2.1.

Provide cadmium-plated steel machine screws conforming to ASME B18.6.3.

Provide plain round, general-assembly-grade, carbon steel washers 
conforming to ASME B18.22.1.

Provide helical spring, carbon steel lockwashers conforming to ASME B18.2.1.
2.10   PROTECTIVE COATING

Shop prime steelwork as indicated in accordance with AISC/AISI 121  except 
surfaces of steel to be encased in concrete, surfaces to be welded, contact 
surfaces to be high-strength bolt connected, and surfaces of crane rails.

2.11   STEEL RAILINGS AND HANDRAILS

Design handrails to resist a minimum concentrated load of 200 lbs in any 
direction at any point of the top of the rail and a vertical and horizontal 
thrust of 50/lb/lf applied to the top railing without permanent set or 
damage.  NAAMM AMP 521, provide the same size rail and post.  Provide pipe 
collars of the same material and finish as the handrail and posts, unless 
otherwise noted.  

2.11.1   Steel Handrails

Provide steel handrails, including inserts in concrete, steel pipe 
conforming to ASTM A 53/A 53M.  Provide steel railings of size indicated, 
hot-dip galvanized and shop painted.

a.  Fabrication:  Joint posts, rail, and corners by one of the 
following methods:

(1)  Flush-type rail fittings of commercial standard, welded and 
ground smooth with railing splice locks secured with 3/8 inch
hexagonal-recessed-head setscrews.

(2)  Mitered and welded joints made by fitting post to top rail 
and intermediate rail to post, mitering corners, groove welding 
joints, and grinding smooth.  Butt railing splices and reinforce 
them by a tight fitting interior sleeve not less than 6 inches 
long.

(3)  Railings may be bent at corners in lieu of jointing, provided 
bends are made in suitable jigs and the pipe is not crushed.

Provide kickplates between railing posts where indicated, and consist of 
1/8-inch steel flat bars not less than 6 inches high.  Secure kickplates as 
indicated.
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Provide galvanized exterior and interior railings where indicated, 
including pipe, fittings, brackets, fasteners, and other ferrous metal 
components.  Provide black steel pipe for interior railings not indicated 
as galvanized.

2.12   DECORATIVE STAINLESS RAILINGS AND HANDRAILS

Design handrails to resist a minimum concentrated load of 200 lbs in any 
direction at any point of the top of the rail and a vertical and horizontal 
thrust of 50/lb/lf applied to the top railing without permanent set or 
damage.

BASIS OF DESIGN: 

Manufacturer: Accent Architectural, Synergi Pre-engineered railing 
system, Model-Minima Square.

Finish:  #4 (220 grit) brushed

2.12.1   Description

Architectural features, as indicated or scheduled, using the same 
pre-engineered components as the railing design specified. Verify if 
different scales of components are required for the architectural features.

Edge mount, rectangular post supports handrail and glass infill panel. 

2.12.2   Components

A. Handrails:

1. Profile: Round
2. Material: Stainless steel, Type 304.
3. Finish: Satin.

B. Infill Panels, Glass:

1. Material: Tempered Glass
2. Compliance:  ASTM C 1048, Kind FT, Condition A, Type 1, Quality Q3.
3. Glass:  Class 1 Clear.
4. Size:  Fabricate to sizes required with edge clearances and 
tolerances in accordance with glass manufacturer.
5. Thickness: As indicated.
6. Shape: Straight.
7. Finish: Clear.
8. Grind and polish exposed edges.
9. Provide safety glass permanently marked with certification label of 
safety glazing certification council or other certification agency 
acceptable to authorities having jurisdiction.
When designated by Architect provide abrasive or chemically etched 
surface treatments to surfaces of specified glazing before heat 
treatment of glass.

C. Risers, Metal:

1. Material:  Stainless steel
2. Alloy: Type 316.
3. General Description:  Grille.
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4. Pattern:  _Basis of Design: GKD Metal Fabrics; Model - Lago with 44% 
open area.  Weight 1.50 lbs/sq.ft., nominal thickness 0.14 inches, Cable
 0.032 inches diameter, 0.075 inches diameter.  Center to center cable 
1.417 inches and Center to center rod 0,157 inches.  Maximum width: 26 
ft._

D. Handrail Brackets: Brackets allow for a continuous handrail, creating an 
uninterrupted surface. 

1. Profile:  Rectangular "Pass Thru" with concealed attachment to 
handrail.
2. Material:  Stainless steel.

a. Finish: Satin.

E. Slab Edge Mount Brackets:

1. Profile: Rectangular.
2. Material: Stainless steel.

Finish: Satin.

F. Glazing Brackets:

1. Type: Pass thru.
2. Material: Stainless steel.

a. Finish: Satin.

G. Hardware: Stainless steel, Type 304.

2.13   ACCESSORIES

A. Anchors:

1. Material:  Stainless steel, Type 304.
2. Safety Factor: Capable to sustain, without failure, load imposed 
with a safety factor of 4, as determined by testing in accordance with 
ASTM E 488.

2.14   FABRICATION

A. Tolerances:  Verify dimensions on Site prior to shop fabrication.

1. Fabricate items with joints neatly fitted and properly secured.
2. Mill joints to a tight, hairline fit.
3. Cope or miter corner joints.

B. Design components to allow for expansion and contraction without causing 
buckling, excessive opening of joints, or overstressing of welds and 
fasteners.

C. Form metal to the required shapes and sizes, with true curves, lines, 
and angles.

D. Properly mark and match-mark materials for field assembly.  Fabricate 
for delivery sequence which will expedite erection and minimize field 
handling of materials.
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E. Where finishing is required, complete assembly, including welding of 
units, before start of finishing operations.  Provide finish surfaces of 
members exposed in final structure free of markings, burrs, and other 
defects.

F. Preassemble items in shop or field to greatest extent possible to 
minimize splicing. Clearly mark units for assembly and coordinated 
installation.

G. Supply components required for proper anchorage of ornamental metals.  
Fabricate anchorage and related components of same material and finish as 
metal fabrication, unless otherwise specified herein.

PART 3   EXECUTION

3.1   EXAMINATION

A. Do not begin installation until substrates have been properly prepared. 
Fully inspect the supporting structure to verify a structurally sound base 
for anchoring railing system.

B. If substrate preparation is the responsibility of another installer, 
notify Architect of unsatisfactory preparation before proceeding.

3.2   PREPARATION

Clean surfaces thoroughly prior to installation.

Surface Preparation:  Coordinate and furnish anchorages and setting 
drawings, diagrams, templates, instructions, and directions for the 
installation of items having integral anchors which are to be embedded in 
concrete or masonry construction.  Coordinate delivery of such items to the 
Project Site.Text

3.3   DECORATIVE RAILINGS INSTALLATION

A. Install decorative metal railings in accordance with manufacturer's 
instructions and approved shop drawings at locations indicated on the 
Drawings.

B. Installation Tolerances:
1. Variation from Plumb, Posts:  Maximum 3/32 inch in 3 feet.
2. Offset from True Alignment:  Maximum 1/4 inch in 12 feet of length, 
non-accumulative.
3. Align handrails so variations from level for horizontal members and 
variations from parallel, with rake of steps and ramps for sloping 
members:  Maximum 1/4 inch in 25 feet of length, non-accumulative.

C. Provide anchorage devices and fasteners including threaded fasteners for 
concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood 
screws, and other connectors.

D. Perform cutting, drilling, and fitting required for installation.  Set 
accurately in location, alignment and elevation, plumb, level, and true, 
measured from established lines and levels. Provide temporary bracing or 
anchors in formwork for items which are to be built into concrete, masonry, 
or similar construction.

E. Form tight joints with exposed connections accurately fitted with 
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uniform reveals and spaces for sealants and joint fillers. Where cutting, 
welding, and grinding are required for proper shop fitting and jointing, 
restore finishes to eliminate evidence of such corrective work.

F. Mounting brackets shall be securely mounted to building structure in a 
positive manner including sufficient reinforcements and anchors as required.

1. Fillers:  Provide fillers made from plate, or other suitably 
crush-resistant material, where needed to transfer wall bracket loads 
through wall finishes to structural supports.  Size fillers to suit 
wall finish thicknesses and to produce adequate bearing area to prevent 
bracket rotation and overstressing of substrate.

G. Installation shall be rigid and secure, installed by mechanics 
experienced in erection of architectural metal.  All screws and fittings 
shall be drawn up tightly. 

H. Install decorative metal railings plumb, level, square, true to line, 
and rigid.

I. Close exposed ends of handrail and railing members with welded ends.

J. Provide wall returns at ends of wall-mounted handrails, unless otherwise 
indicated.  Close ends of returns.

K. Do not cut, drill, or alter glass infill panels.

Submit manufacturer's installation instructions for the following products 
to be used in the fabrication of steelhand rail work:

a.  Structural steel plates, shapes, and bars

b.  Structural steel tubing

c.  Cold finished steel bars

d.  Hot-Rolled carbon steel bars

f.  Protective coating

g.  Masonry anchorage devices

h.  Steel railings and handrails

j.  Anchorage and fastening systems

Provide complete, detailed fabrication and installation drawings for all 
iron and steel hardware, and for all steel shapes, plates, bars and strips 
used in accordance with the design specifications referenced in this 
section.

3.4   PREPARATION

Adjust stair railings and handrails prior to securing in place to ensure 
proper matching at butting joints and correct alignment throughout their 
length.  Space posts not more than 8 feet on center.  Plumb posts in each 
direction.  Secure posts and rail ends to building construction as follows:
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Anchor posts in concrete by means of pipe sleeves set and anchored into 
concrete.  Provide sleeves of galvanized, standard weight, steel pipe, 
not less than 6 inches long, and having an inside diameter not less than
 1/2-inch greater than the outside diameter of the inserted pipe post.  
Provide steel plate closure secured to the bottom of the sleeve, with 
closure  width and length not less than 1-inch greater than the outside 
diameter of the sleeve.  After posts have been inserted into sleeves, 
fill the annular space between post and sleeve with molten lead, 
sulfur, or a quick-setting hydraulic cement.  Cover anchorage joint 
with a round steel flange welded to the post.

Anchor posts to steel with steel oval flanges, angle type or floor type 
as required by conditions, welded to posts and bolted to the steel 
supporting members.

Anchor rail ends into concrete and masonry with steel round flanges 
welded to rail ends and anchored into the wall construction with lead 
expansion shields and bolts.

Anchor rail ends to steel with steel oval or round flanges welded to 
tail ends and bolted to the structural steel members.

Secure handrails to walls by means of wall brackets and wall return fitting 
at handrail ends.  Provide brackets of malleable iron castings, with not 
less than 3-inch projection from the finish wall surface to the center of 
the pipe drilled to receive one 3/8-inch bolt.  Locate brackets not more 
than 60 inches on center.  Provide wall return fittings of cast iron 
castings, flush-type, with the same projection as that specified for wall 
brackets.  Secure wall brackets and wall return fittings to building 
construction as follows:

For concrete and solid masonry anchorage, use bolt anchor expansion 
shields and lag bolts.

For hollow masonry and stud partition anchorage, use toggle bolts 
having square heads or masonry anchors, as selected by Architect.

Install toe boards and brackets where indicated.  Make splices, where 
required, at expansion joints.  Install removable sections as indicated.

3.5   STEEL HANDRAIL

Install handrails to wall with wall brackets. Secure wall brackets to 
building construction with type of bracket with flange tapped for concealed 
anchorage to threaded hanger bolt. Comply with manufacturer's written 
instructions and design loading requirements.

3.6   FIELD WELDING

Ensure procedures of manual shielded metal arc welding, appearance and 
quality of welds made, and methods used in correcting welding work comply 
with AWS D1.1/D1.1M.

3.7   TOUCHUP PAINTING

Immediately after installation, clean field welds, bolted connections, 
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abraded areas of the shop paint, and exposed areas painted with the paint 
used for shop painting.  Apply paint by brush or spray to provide a minimum 
dry-film thickness of 2 mils.

3.8   CLEANING

A. Clean decorative metal railings promptly after installation in 
accordance with manufacturer's instructions.
B. Do not use harsh cleaning materials or methods that could damage 
decorative metal railing materials or finishes.

        -- End of Section --
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SECTION 06 10 00

ROUGH CARPENTRY
11/09

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN FOREST & PAPER ASSOCIATION (AF&PA)

AF&PA T10 (2001) Wood Frame Construction Manual for 
One- and Two-Family Dwellings

AMERICAN LUMBER STANDARDS COMMITTEE (ALSC)

ALSC PS 20 (2005) American Softwood Lumber Standard

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)

AWPA BOOK (2009) AWPA Book of Standards

AWPA M2 (2007) Standard for Inspection of Treated 
Wood Products

AWPA M6 (2007) Brands Used on Forest Products

AWPA P17 (2001; R 2002) Fire Retardant Formulations

AWPA P18 (2007) Nonpressure Preservatives

AWPA P5 (2009) Standard for Waterborne 
Preservatives

AWPA T1 (2009) Use Category System: Processing and 
Treatment Standard

AWPA U1 (2009) Use Category System: User 
Specification for Treated Wood

APA - THE ENGINEERED WOOD ASSOCIATION (APA)

APA E445S (2001; R 2002) Performance Standards and 
Qualification Policy for Structural-Use 
Panels (APA PRP-108)

APA F405L (1999) Performance Rated Panels

APA PS 1 (1995) Voluntary Product Standard for 
Construction and Industrial Plywood

APA PS 2 (2004) Voluntary Product Standard for 
Wood-Based Structural-Use Panels
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ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2010) Square and Hex Bolts and Screws 
(Inch Series)

ASME B18.2.2 (2010) Standard for Square and Hex Nuts

ASME B18.5.2.1M (2006) Metric Round Head Short Square Neck 
Bolts

ASME B18.5.2.2M (1982; R 2005) Metric Round Head Square 
Neck Bolts

ASME B18.6.1 (1981; R 2008) Wood Screws (Inch Series)

ASTM INTERNATIONAL (ASTM)

ASTM A 307 (2007b) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM C 1396/C 1396M (2009a) Standard Specification for Gypsum 
Board

ASTM D 2898 (2010) Accelerated Weathering of 
Fire-Retardant-Treated Wood for Fire 
Testing

FM GLOBAL (FM)

FM 4435 (2004) Roof Perimeter Flashing

FOREST STEWARDSHIP COUNCIL (FSC)

FSC STD 01 001 (2000) Principles and Criteria for Forest 
Stewardship

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC (2009; Errata First Printing) 
International Building Code

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168 (1989; R 2005) Adhesive and Sealant 
Applications

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-1923 (Rev A; Notice 2) Shield, Expansion (Lag, 
Machine and Externally Threaded Wedge Bolt 
Anchors)
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CID A-A-1924 (Rev A; Notice 2) Shield, Expansion (Self 
Drilling Tubular Expansion Shell Bolt 
Anchors

CID A-A-1925 (Rev A; Notice 2) Shield Expansion (Nail 
Anchors)

FS UU-B-790 (Rev A; Am 1; Notice 1) Building Paper, 
Vegetable Fiber:  (Kraft, Waterproofed, 
Water Repellent and Fire Resistant)

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Nailers and Nailing Strips; G

Drawings of field erection details, including materials and 
methods of fastening nailers in conformance with Factory Mutual 
wind uplift rated systems specified in other Sections of these 
specifications.

SD-03 Product Data

Local/Regional Materials; (LEED); G

  Submit documentation indicating distance between manufacturing 
facility and the project site.  Indicate distance of raw material 
origin from the project site.  Indicate relative dollar value of 
local/regional materials to total dollar value of products 
included in project.

Salvaged Lumber; (LEED; G)
Recovered Lumber; (LEED); G

  Documentation certifying products are from salvaged/recovered 
lumber sources.  Indicate relative dollar value of salvaged 
content products to total dollar value of products included in 
project.

Underlayment; (LEED)

Fiberboard Wall Sheathing; (LEED); G
Cellulose Honeycomb Panels; (LEED); G

  Submit documentation indicating percentage of post-industrial 
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and post-consumer recycled content per unit of product.  Indicate 
relative dollar value of recycled content products to total dollar 
value of products included in project.  Where recycled lumber 
materials are used for structural applications, include lumber 
certification and quality grading.

Fire-retardant treatment

Structural-use and OSB panels; (LEED); G

  Submit documentation verifying that no urea-formaldehyde resins 
were used.

Oriented Strand Board; (LEED); G
Adhesives; (LEED); G

  Submit manufacturer's product data, indicating VOC content.

SD-05 Design Data

Modifications of structural members; G

Design analysis and calculations showing design criteria used to 
accomplish the applicable analysis.

SD-06 Test Reports

Preservative-treated lumber and plywood

SD-07 Certificates

Forest Stewardship Council (FSC) Certification; (LEED)

Certificates of grade

  Manufacturer's certificates (approved by an American Lumber 
Standards approved agency) attesting that lumber and material not 
normally grade marked meet the specified requirements.  
Certificate of Inspection for grade marked material by an American 
Lumber Standards Committee (ALSC) recognized inspection agency 
prior to shipment.

Preservative treatment

SD-10 Operation and Maintenance Data

SD-11 Closeout Submittals

Local/Regional Materials; (LEED)

  LEED documentation relative to local/regional materials credit 
in accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

Plastic Lumber; (LEED)
Fiberboard Wall Sheathing; (LEED)
Cellulose Honeycomb Panels; (LEED)
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  LEED documentation relative to recycled content credit in 
accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

Adhesives; (LEED)

  LEED documentation relative to low emitting materials credit in 
accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

Oriented Strand Board; (LEED)

LEED documentation relative to rapidly renewable materials credit 
in accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

Engineered Wood Products; (LEED)
Structural-use and OSB Panels; (LEED)

  LEED documentation relative to low emitting materials credit in 
accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

Certified Wood; (LEED)

  LEED documentation relative to certified wood credit in 
accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

1.3   DELIVERY AND STORAGE

Deliver materials to the site in an undamaged condition.  Store, protect, 
handle, and install prefabricated structural elements in accordance with 
manufacturer's instructions and as specified.  Store materials off the 
ground to provide proper ventilation, with drainage to avoid standing 
water, and protection against ground moisture and dampness.  Store 
materials with a moisture barrier at both the ground level and as a cover 
forming a well ventilated enclosure.  Store wood I-beams and glue-laminated 
beams and joists on edge.  Adhere to requirements for stacking, lifting, 
bracing, cutting, notching, and special fastening requirements. Remove 
defective and damaged materials and provide new materials.  Store separated 
reusable wood waste convenient to cutting station and area of work.

1.4   GRADING AND MARKING

1.4.1   Lumber

Mark each piece of framing and board lumber or each bundle of small pieces 
of lumber with the grade mark of a recognized association or independent 
inspection agency.  Such association or agency shall be certified by the 
Board of Review, American Lumber Standards Committee, to grade the species 
used.  Surfaces that are to be exposed to view shall not bear grademarks, 
stamps, or any type of identifying mark.  Hammer marking will be permitted 
on timbers when all surfaces will be exposed to view.

1.4.2   Plywood

Mark each sheet with the mark of a recognized association or independent 
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inspection agency that maintains continuing control over the quality of the 
plywood.  The mark shall identify the plywood by species group or span 
rating, exposure durability classification, grade, and compliance with 
APA PS 1.Surfaces that are to be exposed to view shall not bear grademarks 
or other types of identifying marks.

1.4.3   Structural-Use and OSB Panels

Mark each panel with the mark of a recognized association or independent 
inspection agency that maintains continuing control over the quality of the 
panel.  The mark shall indicate end use, span rating, and exposure 
durability classification.  Oriented Strand Board (OSB), APA F405L.

1.4.4   Preservative-Treated Lumber and Plywood

The Contractor shall be responsible for the quality of treated wood 
products.  Each treated piece shall be inspected in accordance with AWPA M2 
and permanently marked or branded, by the producer, in accordance with 
AWPA M6.  The Contractor shall provide Contracting Officer's Representative 
(COR) with the inspection report of an approved independent inspection 
agency that offered products comply with applicable AWPA Standards.  The 
appropriate Quality Mark on each piece will be accepted, in lieu of 
inspection reports, as evidence of compliance with applicable AWPA 
treatment standards.

1.4.5   Fire-Retardant Treated Lumber

Mark each piece in accordance with AWPA M6, except pieces that are to be 
natural or transparent finished.  In addition, exterior fire-retardant 
lumber shall be distinguished by a permanent penetrating blue stain.   
Labels of a nationally recognized independent testing agency will be 
accepted as evidence of conformance to the fire-retardant requirements of 
AWPA M6.

1.4.6   Hardboard, Gypsum Board, and Fiberboard

Mark each sheet or bundle to identify the standard under which the material 
is produced and the producer.

1.5   SIZES AND SURFACING

ALSC PS 20 for dressed sizes of yard and structural lumber.  Lumber shall 
be surfaced four sides.  Size references, unless otherwise specified, are 
nominal sizes, and actual sizes shall be within manufacturing tolerances 
allowed by the standard under which the product is produced.  Other 
measurements are IP or SI standard.

1.6   MOISTURE CONTENT

Air-dry or kiln-dry lumber.  Kiln-dry treated lumber after treatment. 
Maximum moisture content of wood products shall be as follows at the time 
of delivery to the job site:

a.  Framing lumber and boards - 19 percent maximum

b.  Timbers 5 inches and thicker - 25 percent maximum

c.   Roof planking - 15 percent maximum
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d.  Materials other than lumber - Moisture content shall be in accordance 
with standard under which the product is produced

1.7   PRESERVATIVE TREATMENT

Treat wood products with waterborne wood preservatives conforming to AWPA P5.  
Pressure treatment of wood products shall conform to the requirements of 
AWPA BOOK Use Category System Standards U1 and T1.  Pressure-treated wood 
products shall not contain arsenic, chromium, or other agents classified as 
carcinogenic, probably carcinogenic, or possibly carcinogenic to humans 
(compounds in Groups 1, 2A, or 2B) by the International Agency for Research 
on Cancer (IARC), Lyon, France.  Pressure-treated wood products shall not 
exceed the limits of the U.S. EPA's Toxic Characteristic Leaching Procedure 
(TCLP), and shall not be classified as hazardous waste.  Submit 
certification from treating plant stating chemicals and process used and 
net amount of preservatives retained are in conformance with specified 
standards.

a.  0.25 pcf intended for above ground use.

b.  0.40 pcf intended for ground contact and fresh water use.  0.60 pcf 
intended for Ammoniacal Copper Quaternary Compound (ACQ)-treated 
foundations.  0.80 to 1.00 pcf intended for ACQ-treated pilings.  All 
wood shall be air or kiln dried after treatment.  Specific treatments 
shall be verified by the report of an approved independent inspection 
agency, or the AWPA Quality Mark on each piece.  Minimize cutting and 
avoid breathing sawdust.  Brush coat areas that are cut or drilled 
after treatment with either the same preservative used in the treatment 
or with a 2 percent copper naphthenate solution.  All lumber and 
woodwork shall be preservative treated.  Plastic lumber shall not be 
preservative treated.  The following items shall be preservative 
treated:

1.  Wood framing, woodwork, and plywood up to and including the 
subflooring at the first-floor level of structures having crawl 
spaces when the bottoms of such items are 24 inches or less from 
the earth underneath.

2.  Wood members that are in contact with water.

3.  Exterior wood steps, platforms, and railings; and all wood framing 
of open, roofed structures.

4.  Wood sills, soles, plates, furring, and sleepers that are less than
 24 inches from the ground, furring and nailers that are set into 
or in contact with concrete or masonry.

5.  Nailers, edge strips, crickets, curbs, and cants for roof decks.

1.7.1   New Construction

Use a boron-based preservative conforming to AWPA P18, sodium silicate wood 
mineralization process, or Ammoniacal Copper Quaternary Compound to treat 
wood.  Use boron-based preservatives for above-ground applications only.

1.8   FIRE-RETARDANT TREATMENT

Fire-retardant treated wood shall be pressure treated with fire retardants 
conforming to AWPA P17.  Fire retardant treatment of wood products shall 
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conform to the requirements of AWPA U1, Commodity Specification H and 
AWPA T1, Section H.  Treatment and performance inspection shall be by an 
independent and qualified testing agency that establishes performance 
ratings.  Each piece or bundle of treated material shall bear 
identification of the testing agency to indicate performance in accordance 
with such rating.  Treated materials to be exposed to rain wetting shall be 
subjected to an accelerated weathering technique in accordance with 
ASTM D 2898 prior to being tested.  Such items which will not be inside a 
building, and such items which will be exposed to heat or high humidity, 
shall receive exterior fire-retardant treatment.  

1.9   QUALITY ASSURANCE

1.9.1   Drawing Requirements

For fabricated structural members, trusses, qlu-lam members, indicate 
materials, details of construction, methods of fastening, and erection 
details.  Include reference to design criteria used and manufacturers 
design calculations.  Submit drawings for all proposed modifications of 
structural members.  Do not proceed with modifications until the submittal 
has been approved.

1.9.2   Data Required

Submit calculations and drawings for all proposed modifications of 
structural members.  Do not proceed with modifications until the submittal 
has been approved.

1.9.3   Certificates of Grade

Submit certificates attesting that products meet the grade requirements 
specified in lieu of grade markings where appearance is important and grade 
marks will deface material.

1.9.4   Humidity Requirements

Sequence work to minimize use of temporary HVAC to dry out building and 
control humidity.

1.10   SUSTAINABLE DESIGN REQUIREMENTS

1.10.1   Local/Regional Materials

Use materials or products extracted, harvested, or recovered, as well as 
manufactured, within a 500 mile radius from the project site, if available 
from a minimum of three sources.See Section 01 33 29 LEED(tm) DOCUMENTATION 
for cumulative total local material requirements.  Wood and materials may 
be locally available.

1.10.2   Certified Wood

See Section 01 33 29 LEED(tm) DOCUMENTATION for cumulative total certified 
wood requirements.

1.10.3   Forest Stewardship Council (FSC) Certification

Use FSC-certified wood where specified.  Provide letter of certification 
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signed by lumber supplier.  Indicate compliance with FSC STD 01 001 and 
identify certifying organization.  Submit FSC certification numbers; 
identify each certified product on a line-item basis.  Submit copies of 
invoices bearing the FSC certification numbers.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Virgin Lumber

Lumber fabricated from old growth timber is not permitted.  Avoid companies 
who buy, sell, or use old growth timber in their operations, when 
possible.  

2.1.2   Engineered Wood Products

Products shall be FSC-certified and shall contain no  urea-formaldehyde if 
exposed to interior spaces.  

2.1.3   Natural Decay- and Insect-Resistant Wood

An occasional piece with corner sapwood shall be permitted if 90 percent or 
more of the width of each side on which the sapwood occurs is heartwood.

2.2   LUMBER

2.3   PLYWOOD, STRUCTURAL-USE, AND ORIENTED STRAND BOARD (OSB) PANELS

APA PS 1, APA PS 2, APA E445S, and APA F405L respectively.

2.3.1   Wall Sheathing

2.3.1.1   Plywood

C-D Grade, Exposure 1, and a minimum thickness of 1/2 inch , except where 
indicated to have greater thickness.  FSC-certified.  Provide exterior 
grade particleboard with phenol resin for interior and exterior 
applications.

2.4   UNDERLAYMENT

Underlayment shall conform to one of the following:

2.4.1   Plywood

Plywood shall conform to APA PS 1, underlayment grade with exterior glue, 
or C-C (Plugged) exterior grade 11/32 inch thick, 4 feet wide.

2.5   OTHER MATERIALS

2.5.1   Gypsum Wall Sheathing

ASTM C 1396/C 1396M, 1/2 inch thick fire retardant (Type X) 5/8 inch thick; 
4 feet wide with square edge for supports 16 inches o.c.  with or without 
corner bracing; 2 feet wide with V-tongue and groove (T&G) edge for supports
 16 inches o.c. with corner bracing of framing.
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2.5.2   Building Paper

FS UU-B-790, Type I, Grade D, Style 1.

2.5.3   Miscellaneous Wood Members

2.5.3.1   Nonstress Graded Members

Members shall include bridging, corner bracing, furring, grounds, and 
nailing strips.  Members shall be in accordance with TABLE I for the 
species used.  Sizes shall be as follows unless otherwise shown:

       Member                               Size (inch)
      _________                            _____________

   Corner bracing                1 x 4.

   

2.5.3.2   Blocking

Blocking shall be standard or number 2 grade.

2.5.4   Adhesives

Comply with applicable regulations regarding toxic and hazardous materials, 
SCAQMD Rule 1168, and as specified.   Interior adhesives, sealants, primers 
and sealants used as filler must meet the requirements of LEED low emitting 
materials credit.

2.6   ROUGH HARDWARE

Unless otherwise indicated or specified, rough hardware shall be of the 
type and size necessary for the project requirements.  Sizes, types, and 
spacing of fastenings of manufactured building materials shall be as 
recommended by the product manufacturer unless otherwise indicated or 
specified.  Fasteners shall be fabricated from 100 percent re-melted steel. 
See Section 01 33 29 LEED(tm) DOCUMENTATION for cumulative total recycled 
content requirements.  Fasteners may contain post-consumer or 
post-industrial recycled content.  Rough hardware exposed to the weather or 
embedded in or in contact with preservative treated wood, exterior masonry, 
or concrete walls or slabs shall be zinc-coated.  Nails and fastenings for 
fire-retardant treated lumber and woodwork exposed to the weather shall be 
copper alloy unless otherwise noted.

2.6.1   Bolts, Nuts, Studs, and Rivets

ASME B18.2.1, ASME B18.5.2.1M, ASME B18.5.2.2M and ASME B18.2.2.

2.6.2   Anchor Bolts

ASTM A 307, size as indicated, complete with nuts and washers.

2.6.3   Expansion Shields

CID A-A-1923, CID A-A-1924, and CID A-A-1925.  Except as shown otherwise, 
maximum size of devices shall be 3/8 inch.
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2.6.4   Lag Screws and Lag Bolts

ASME B18.2.1.

2.6.5   Wood Screws

ASME B18.6.1.

2.6.6   Clip Angles

Steel, 3/16 inch thick, size best suited for intended use; or iron 
commercial clips designed for connecting wood members.

2.6.7   Metal Bridging

Where not indicated or specified otherwise, No. 16 U.S. Standard gage, 
cadmium-plated or zinc-coated.

2.6.8   Metal Framing Anchors

Construct anchors to the configuration shown using hot dip zinc-coated 
steel conforming to ASTM A 653/A 653M, G90.  Except where otherwise shown, 
Steel shall be not lighter than 18 gage.  Special nails supplied by the 
manufacturer shall be used for all nailing.

2.6.9   Panel Edge Clips

Extruded aluminum or galvanized steel, H-shaped clips to prevent 
differential deflection of roof sheathing.

PART 3   EXECUTION

3.1   INSTALLATION

Conform to AF&PA T10 and install in accordance with the National 
Association of Home Builders (NAHB) Advanced Framing Techniques: Optimum 
Value Engineering, unless otherwise indicated or specified.  Select lumber 
sizes to minimize waste.  Fit framing lumber and other rough carpentry, set 
accurately to the required lines and levels, and secure in place in a rigid 
manner.  Space plastic lumber boards as necessary to allow for lengthwise 
expansion and contraction.  Do not splice framing members between bearing 
points.  Set joists, rafters, and purlins with their crown edge up.  Frame 
members for the passage of pipes, conduits, and ducts.  Provide adequate 
support as appropriate to the application, climate, and modulus of 
elasticity of the product.  Do not cut or bore structural members for the 
passage of ducts or pipes without approval.  Reinforce all members damaged 
by such cutting or boring by means of specially formed and approved sheet 
metal or bar steel shapes, or remove and provide new, as approved.  Provide 
as necessary for the proper completion of the work all framing members not 
indicated or specified. Spiking and nailing not indicated or specified 
otherwise shall be in accordance with the Nailing Schedule contained in 
ICC IBC; perform bolting in an approved manner. Spikes, nails, and bolts 
shall be drawn up tight.  Install plastic lumber with screws or bolts; if 
nails are used, use ring shank or spiral shank nails.  Use slate or steel 
shims when leveling joists, beams, and girders on masonry or concrete.  Do 
not use shimming on wood or metal bearings.  When joists, beams, and 
girders are placed on masonry or concrete, a wood base plate shall be 
positioned and leveled with grout.  The joist, beam, or girder shall then 
be placed on the plate.  When joists, beams, and girders are set into 
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masonry or concrete, a pocket shall be formed into the wall.  The joist, 
beam, or girder shall then be placed into the pocket and leveled with a 
steel shim.

3.1.1   Sills

3.1.1.1   Anchors in Masonry

Refer to Miscellaneous Metals section.

3.1.1.2   Anchors in Concrete

Except where indicated otherwise, Embed anchor bolts not less than 8 inches 
in poured concrete walls and provide each with a nut and a 2 inch diameter 
washer at bottom end.  A bent end may be substituted for the nut and 
washer; bend shall be not less than 90 degrees.  Powder-actuated fasteners 
spaced 3 feet o.c. may be provided in lieu of bolts for single thickness 
plates on concrete.

3.1.2   Beams and Girders

Set beams and girders level and in alignment and anchor to bearing walls, 
piers, or supports with U-shaped steel strap anchors.  Embed anchors in 
concrete or masonry at each bearing and through-bolt to the beams or 
girders with not less than two bolts.  Provide bolts not less than 1/2 inch 
in diameter and with plate washers under heads and nuts.  Install beams and 
girders not indicated otherwise with 8 inch minimum end bearing on walls or 
supports.  Install beams and girders into walls with  1/2 inch clearance at 
the top, end, and sides or standard steel wall-bearing boxes.  Provide 
joints and splices over bearings only and bolt or spike together.

3.1.3   Bridging3.1.3.1   Metal Cross-Bridging

Shall be the manufacturer's standard product, not less than 16 gage before 
forming and coating.  Metal bridging shall be the compression type, lodged 
into or nailed to the wide faces of opposite joists at points diagonally 
across from each other near the bottoms and tops of joists.

3.1.4   Subflooring

3.1.4.1   Wood

Subflooring shall be applied diagonally with end joints made over 
supports.  Each board shall bear on at least three supports and shall be 
nailed at each support using two nails for boards 6 inches and less in 
width and three nails for boards more than 6 inches in width.

3.1.5   Wall Framing

3.1.5.1   Studs

Select studs for straightness and set plumb, true, and in alignment.  In 
walls and partitions more than eight feet tall, provide horizontal bridging 
at not more than 8 feet o.c. using nominal 2 inch material of the same 
width as the studs; install the bridging flat.  Sizes and spacing of studs 
shall be as indicated.  Double studs at jambs and heads of openings and 
triple at corners to form corner posts.  Frame corner posts to receive 
sheathing, lath, and interior finish.  Truss over openings exceeding 4 feet 
in width or use a header of sufficient depth.  Toe-nail studs to sills or 
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sole plates with four 8-penny nails or fasten with metal nailing clips or 
connectors.  Anchor studs abutting concrete or masonry walls thereto near 
the top and bottom and at midheight of each story using expansion bolts or 
powder-actuated drive studs.

3.1.5.2   Plates

Use plates for walls and partitions of the same width as the studs to form 
continuous horizontal ties.  Splice single plates; stagger the ends of 
double plates.  Double top plates in walls and bearing partitions, built up 
of two nominal 2 inch thick members.  Top plates for nonbearing partitions 
shall be single or double plates of the same size as the studs.  Nail lower 
members of double top plates and single top plates to each stud and corner 
post with two 16-penny nails.  Nail the upper members of double plates to 
the lower members with 10-penny nails, two near each end, and stagger 16 
inches o.c. intermediately between.   Nail sole plates on wood construction 
through the subfloor to each joist and header; stagger nails.  Anchor sole 
plates on concrete with expansion bolts, one near each end and at not more 
than 6 feet o.c., or with powder-actuated fasteners, one near each end and 
at not more than 3 feet o.c.  Provide plates cut for the passage of pipes 
or ducts with a steel angle as a tie for the plate and bearing for joist.

3.1.5.3   Firestops

Provide firestops for wood framed walls and partitions and for furred 
spaces of concrete or masonry walls at each floor level and at the ceiling 
line in the top story.  Where firestops are not automatically provided by 
the framing system used, they shall be formed of closely fitted wood blocks 
of nominal 2 inch thick material of the same width as the studs.  
Lightweight concrete units may be used at the first-floor level to serve 
jointly as firestopping and ratproofing.

3.1.5.4   Diagonal Bracing

Provide diagonal bracing at all external corners and internal angles and at 
maximum 40 foot centers in stud walls, except that bracing may be omitted 
where diagonally applied wood sheathing, plywood or structural-use panel 
sheathing, 4 by 8 foot fiberboard sheathing, or gypsum board sheathing is 
used.  Bracing shall be of 1 by 6 material, let into the exterior face of 
studs.  Extend bracing from top plates to sill at an angle of approximately 
45 degrees and double nail at each stud.  When openings occur near corners, 
provide diagonal knee braces extending from the corner post above headers 
to top plates and from below window sills to the main sill. Nail bracing at 
each bearing with two 8-penny nails.

3.1.6   Wall Sheathing

3.1.6.1   Plywood

Apply horizontally or vertically.  Extend sheathing over and nail to sill 
and top plate.  Abut sheathing edges over centerlines of supports.  Allow 
1/8 inch spacing between panels and 1/8 inch at windows and doors. If 
sheathing is applied horizontally, stagger vertical end joints.  Nail 
panels with 6-penny nails spaced 6 inches o.c.  along edges of the panel and
 12 inches o.c. over intermediate supports.  Keep nails 3/8 inches away 
from panel ledges.  Provide 2 by 4 blocking for horizontal edges not 
otherwise supported.
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3.1.6.2   Gypsum Sheathing Board

Apply gypsum sheathing board either horizontally or vertically.  Butt 
joints and locate over the centerlines of supports.  Horizontally applied 
sheathing shall be T&G, applied with tongued edge up.  Stagger vertical 
joints and abut sheet closely to frames of openings.  Nail sheathing with 
11 gage, 3/8 inch head, zinc-coated nails 1-1/2 inches long for 1/2 inch 
sheathing and 1-3/4 inches long for 5/8 inch sheathing, spaced 3/8 inch 
minimum from edges.  Provide 2 by 4 blocking for horizontal edges of 4 foot 
wide panels not otherwise supported.

a.  Gypsum Sheathing Board Used with Diagonal-Braced Framing: Sheathing 
shall be either 2 or 4 feet wide.  Apply sheathing 2 feet wide 
horizontally.  Nail 4 inches maximum o.c. at edges and over 
intermediate bearings.  Apply sheathing 4 feet wide either horizontally 
or vertically.  Nail 4 inches maximum o.c. at edges and 8 inches 
maximum o.c. at intermediate bearings.

b.  Gypsum Sheathing Board Used with Unbraced Frames:  Sheathing shall be 4 
feet wide and applied vertically.  Extend sheathing over and nail to 
both sill and top plates.  Nail 4 inches maximum o.c. at edges and 8 
inches maximum o.c. at intermediate bearings.

3.1.7   Wood Sheathing

Sheathing end joints shall be made over framing members and so alternated 
that there will be at least two boards between joints on the same support.  
Each board shall bear on at least three supports.  Boards shall be nailed 
at each support using two nails for boards 6 inches and less in width and 
three nails for boards more than 6 inches in width.  Roof sheathing shall 
not be installed where roof decking is installed.

3.2   MISCELLANEOUS

3.2.1   Edge Strips, Crickets, Curbs, and Cants

3.2.1.1   Roof Edge Strips and Nailers

Provide at perimeter of roof, around openings through roof, and where roofs 
abut walls, curbs, and other vertical surfaces.  Except where indicated 
otherwise, nailers shall be 6 inches wide and the same thickness as the 
insulation.  Anchor nailers securely to underlying construction.  Anchor 
perimeter nailers in accordance with FM 4435.  Strips shall be grooved as 
indicated for edge venting; install at walls, curbs, and other vertical 
surfaces with a 1/4 to 1/2 inch air space.

3.2.2   Rough Wood Bucks

 2 inch nominal thickness.  Set wood bucks true and plumb.  Anchor bucks to 
concrete or masonry with steel straps extending into the wall 8 inches 
minimum.  Place anchors near the top and bottom of the buck and space 
uniformly at 2 foot maximum intervals.

3.2.3   Wood Blocking

Provide proper sizes and shapes at proper locations for the installation 
and attachment of wood and other finish materials, fixtures, equipment, and 
items indicated or specified.
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3.2.4   Temporary Closures

Provide with hinged doors and padlocks and install during construction at 
exterior doorways and other ground level openings that are not otherwise 
closed.  Cover windows and other unprotected openings with polyethylene or 
other approved material, stretched on wood frames.  Provide dustproof 
barrier partitions to isolate areas as directed.

3.2.5   Temporary Centering, Bracing, and Shoring

Provide for the support and protection of masonry work during construction.  
Forms and centering for cast-in-place concrete work are specified in 
Section 03 30 00 CAST-IN-PLACE CONCRETE.

3.2.6   Corner Bracing

Corner bracing shall be installed when required by type of sheathing used 
or when siding, other than panel siding, is applied directly to studs.  
Corner bracing shall be let into the exterior surfaces of the studs at an 
angle of approximately 45 degrees, shall extend completely over wall 
plates, and shall be secured at each bearing with two nails.

3.3   ERECTION TOLERANCES

a.  Framing members which will be covered by finishes such as wallboard, 
plaster, or ceramic tile set in a mortar setting bed, shall be within 
the following limits:

(1)  Layout of walls and partitions:  1/4 inch from intended position;

(2)  Plates and runners:  1/4 inch in 8 feet from a straight line;

(3)  Studs:  1/4 inch in 8 feet out of plumb, not cumulative; and

(4)  Face of framing members:  1/4 inch in 8 feet from a true plane.

b.  Framing members which will be covered by ceramic tile set in dry-set 
mortar, latex-portland cement mortar, or organic adhesive shall be 
within the following limits:

(1)  Layout of walls and partitions:  1/4 inch from intended position;

(2)  Plates and runners:  1/8 inch in 8 feet from a straight line;

(3)  Studs:  1/8 inch in 8 feet out of plumb, not cumulative; and

(4)  Face of framing members:  1/8 in 8 feet from a true plane.

3.4   SPECIAL INSPECTION AND TESTING FOR SEISMIC-RESISTING SYSTEMS

Special inspections and testing for seismic-resisting systems and 
components shall be done in accordance with Section 01 45 35 SPECIAL 
INSPECTION FOR SEISMIC-RESISTING SYSTEMS.

3.5   WASTE MANAGEMENT

In accordance with the Waste Management Plan and as specified.  Separate 
and reuse scrap sheet materials larger  than 2 square feet
, framing members larger than 16 inches
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, and multiple  offcuts of any size larger than 12 inches
.  Clearly separate damaged wood and other scrap lumber  for acceptable 
alternative uses on site, including bracing, blocking, cripples, ties, and 
shims.

Separate composite wood from other wood types and recycle or reuse.  
Coordinate with  manufacturer for take-back program and submit 
manufacturer's policy statement on program.  Set aside scrap and return to 
manufacturer for recycling into new product.  When such a service is not 
available,  local recyclers shall be sought after to reclaim the materials.
  Fold up metal banding, flatten, and recycle.

Separate treated, stained, painted, and contaminated wood and place in 
designated area for hazardous materials.   Dispose of according to local 
regulations.  Do not leave any wood, shavings, sawdust, or other wood waste 
buried  in fill or on the ground, unless for planned future use.  Prevent 
sawdust and wood shavings from entering the  storm drainage system.  
Compost sawdust.  Do not burn scrap lumber that has been pressure treated, 
or lumber  that is less than one year old.

        -- End of Section --
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SECTION 06 20 00

FINISH CARPENTRY
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN LUMBER STANDARDS COMMITTEE (ALSC)

ALSC PS 20 (2005) American Softwood Lumber Standard

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)

AWPA C20 (2003) Structural Lumber Fire-Retardant 
Treatment by Pressure Processes

AWPA C27 (2002) Plywood - Fire-Retardant Treatment 
by Pressure Processes

AWPA M2 (2007) Standard for Inspection of Treated 
Wood Products

AWPA M4 (2002) Standard for the Care of 
Preservative-Treated Wood Products

AWPA P5 (2009) Standard for Waterborne 
Preservatives

APA - THE ENGINEERED WOOD ASSOCIATION (APA)

APA PS 1 (1995) Voluntary Product Standard for 
Construction and Industrial Plywood

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI Qual Stds (8th Edition) AWI Quality Standards

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2010) Square and Hex Bolts and Screws 
(Inch Series)

ASME B18.2.2 (2010) Standard for Square and Hex Nuts

ASME B18.6.1 (1981; R 2008) Wood Screws (Inch Series)

ASTM INTERNATIONAL (ASTM)

ASTM D 2898 (2010) Accelerated Weathering of 
Fire-Retardant-Treated Wood for Fire 
Testing
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ASTM E84 (2011b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM F 547 (2006) Nails for Use with Wood and 
Wood-Base Materials

COMPOSITE PANEL ASSOCIATION (CPA)

CPA A208.1 (2009) Medium Density Fiberboard (MDF) For 
Interior Applications

HARDWOOD PLYWOOD AND VENEER ASSOCIATION (HPVA)

HPVA HP-1 (2009) American National Standard for 
Hardwood and Decorative Plywood

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)

NHLA Rules (2007) Rules for the Measurement & 
Inspection of Hardwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA Grading Rules (2006) Standard Grading Rules for 
Northeastern Lumber

REDWOOD INSPECTION SERVICE (RIS) OF THE CALIFORNIA REDWOOD 
ASSOCIATION (CRA)

RIS Grade Use (1998) Redwood Lumber Grades and Uses

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB 1003 (2002) Standard Grading Rules for Southern 
Pine Lumber

U.S. DEPARTMENT OF COMMERCE (DOC)

DOC/NIST PS58 (1973) Basic Hardboard (ANSI A135.4)

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB 17 (2000) Standard Grading Rules

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA G-5 (1998) Western Lumber Grading Rules

WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)

WDMA I.S. 4 (2009) Water-Repellent Preservative 
Non-Pressure Treatment for Millwork

WOOD MOULDING AND MILLWORK PRODUCERS ASSOCIATION (WMMPA)

WMMPA WM 6 (1987) Industry Standard for Non-Pressure 
Treating of Wood Millwork
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detail Drawings; G

Wood Items 

  Manufacturer's printed data indicating the usage of engineered 
or recycled wood products, and environmentally safe preservatives.

SD-04 Samples

Interior Architectural Paneling and Woodwork

Interior Wall Base Moldings

  Samples shall be of sufficient size to show patterns, color 
ranges, and types, as applicable, of the material proposed to be 
used.

SD-07 Certificates

Certificates of grade

Certificates of compliance

1.3   DETAIL DRAWINGS

The Contractor shall submit detail drawings showing fabricated items and 
special mill and woodwork items.  Drawings shall indicate materials and 
details of construction, methods of fastening, erection, and installation.

1.4   CERTIFICATES

Provide certificates of grade from the grading agency on graded but 
unmarked lumber or plywood attesting that materials meet the grade 
requirements specified herein.

Provide certificates of compliance unless materials bear certification 
markings or statements.

1.5   Quality Standards

Perform work in accordance with AWI Quality Standards.  Wood and agrifiber 
products shall contain no added urea-formaldehyde resins in accordance with 
requirements of low-emitting materials.  Provide wood in accordance with 
FSC Certified wood.

1.6   DELIVERY, STORAGE, AND HANDLING

Deliver lumber, plywood, trim, and millwork to job site in an undamaged 
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condition.  Stack materials to ensure ventilation and drainage.  Protect 
against dampness before and after delivery.  Store materials under cover in 
a well-ventilated enclosure and protect against extreme changes in 
temperature and humidity.  Do not store products in building until wet 
trade materials are dry.

1.7   QUALITY ASSURANCE

1.7.1   Lumber

Identify each piece or each bundle of lumber, millwork, and trim by the 
grade mark of a recognized association or independent inspection agency 
that is certified by the Board of Review, American Lumber Standards 
Committee, to grade the species.

1.7.2   Plywood

Each sheet of plywood shall bear the mark of a recognized association or 
independent inspection agency that maintains continuing control over 
quality of the plywood.  Mark shall identify plywood by species group or 
span rating, and shall show exposure durability classification, grade, and 
compliance with APA PS 1.

1.7.3   Hardboard and Particleboard

Materials shall bear a marking or statement identifying the producer and 
the applicable standard.

1.7.4   Pressure-Treated Lumber and Plywood

Each treated piece shall be inspected in accordance with AWPA M2.

1.7.5   Nonpressure-Treated Woodwork and Millwork

Mark, stamp, or label, indicating compliance with WDMA I.S. 4.

1.7.6   Fire-Retardant Treated Lumber

Each piece to bear Underwriters Laboratories label or the label of another 
nationally recognized independent testing laboratory, on surfaces that will 
be concealed from view in the finished work, or by separate removable label 
applied by the treated wood manufacturer.

PART 2   PRODUCTS

2.1   WOOD

WD1 Basis of Design

Wood. Provide materials that comply with requirements of AWI quality 
standards.

2.1.1   Sizes and Patterns of Wood Products

Yard and board lumber sizes shall conform to ALSC PS 20.  Provide shaped 
lumber and millwork in the patterns indicated and standard patterns of the 
association covering the species.  Size references, unless otherwise 
specified, are nominal sizes, and actual sizes shall be within 
manufacturing tolerances allowed by the applicable standard.
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2.1.2   Interior Architectural Paneling and Woodwork and Interior Wall Base 
Moldings

Provide species and grades listed for materials to be paint finished.  
Provide materials that are to be stain, natural, or transparent finished, 
AWI grade Premium, Certificates of grade species as noted on Drawings.  Run 
trim, except window stools and aprons with hollow backs.

Refer to Finish Materials Legend for wood specie, cut, and match.

TABLE OF GRADES FOR WOOD TO RECEIVE PAINT FINISH

                                                  Exterior and Interior
  Grading Rules          Species                  Trim, Finish, and Frames

  WWPA G-5               Aspen                    All Species:  C & Btr.
  grading rules          Douglas Fir-Larch        Select (Choice & Btr
                         Douglas Fir-South        Idaho White Pine) or
                         Engelmann Spruce         Superior Finish.
                          -Lodgepole Pine         Western Red Cedar may
                         Engelmann Spruce         be graded C & Btr.
                         Hem-Fir                  Select or A & Btr. per
                         Idaho White Pine         Special Western Red Cedar
                         Lodgepole Pine           Rules.
                         Mountain Hemlock
                         Mountain Hemlock
                          -Hem-Fir
                         Ponderosa Pine-
                          Sugar Pine
                          (Ponderosa Pine
                          -Lodgepole Pine)
                          White Woods
                          (Western Woods)
                         Western Cedars
                         Western Hemlock

  WCLIB 17               Douglas Fir-Larch        All Species:  C & Btr
  standard grading       Hem-Fir                  VG, except A for
  rules                  Mountain Hemlock         Western Red Cedar
                         Sitka Spruce
                         Western Cedars
                         Western Hemlock

  SPIB 1003              Southern Pine            C & Btr
  grading rules

  NHLA Rules              Cypress                  C-Select
  

  NELMA Grading Rules    Balsam Fir               All Species:  C-
  standard               Eastern Hemlock-         Select except C & Btr
  grading rules           Tamarack                for Eastern White
                         Eastern Spruce           Pine and Norway Pine
                         Eastern White Pine
                         Norway Pine
                         Northern Pine
                         Northern White Cedar
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TABLE OF GRADES FOR WOOD TO RECEIVE PAINT FINISH

                                                  Exterior and Interior
  Grading Rules          Species                  Trim, Finish, and Frames
  RIS Grade Use          Redwood                  Clear
  standard                                        Clear All Heart
  specifications

  NHLA Rules             Cypress                  B Finish
  rules
                         Red Gum                  Select or Btr
                         Soft Elm                 (for interior use only)
                         Birch

2.1.3   Softwood Plywood

APA PS 1, thicknesses as indicated.

a.   Plywood for Soffits:  Exterior type, B-B medium density overlay.

b.   Plywood for Shelving:  Interior type, A-B Grade, any species group.

2.1.4   Hardwood Plywood

HPVA HP-1, Type II (Interior), Premium (A) Grade, hardwood veneer core 
construction, face veneers of species and cut as indicated on drawings, of 
thickness indicated.

2.1.5   Hardboard

DOC/NIST PS58, tempered type, 1/4 inch thick.

2.1.6   Particleboard

CPA A208.1, Grade 1-M-2 or 2-M-2 or better.

2.1.7   Adhesives

Solvent free, zero VOC, non-flammable, and non-toxic.

2.2   MOISTURE CONTENT OF WOOD PRODUCTS

Air-dry or kiln-dry lumber.  Kiln-dry treated lumber after treatment. 
Maximum moisture content of wood products at time of delivery to the job 
site, and when installed, shall be as follows:

a.  Interior Paneling:  6 percent.

b.  Interior Finish Lumber, Trim, and Millwork 1-1/4 Inches Nominal or Less 
in Thickness:  6 percent on 85 percent of the pieces and 8 percent on 
remainder.

c.  Moisture content of other materials shall be in accordance with the 
applicable standards.
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2.3   PRESERVATIVE TREATMENT OF WOOD PRODUCTS

2.3.1   Nonpressure Treatment

Treat woodwork and millwork, such as exterior trim, door trim, and window 
trim, in accordance with WDMA I.S. 4, with either 2 percent copper 
napthenate, 3 percent zinc napthenate, or 1.8 percent 
copper-8-quinolinolate.  Provide a liberal brushcoat of preservative 
treatment to field cuts and holes.

2.3.2   Pressure Treatment

Lumber and plywood used on the exterior of buildings or in contact with 
masonry or concrete shall be treated with water-borne preservative listed 
in AWPA P5 as applicable, and inspected in accordance with AWPA M2.  
Identify treatment on each piece of material by the quality mark of an 
agency accredited by the Board of Review of the American Lumber Standards 
Committee.  Plywood shall be treated to a reflection level as follows:

Exterior wood molding and millwork within 18 inches of soil, in contact 
with water or concrete shall be preservative-treated in accordance with 
WMMPA WM 6.  Exposed areas of treated wood that are cut or drilled after 
treatment shall receive a field treatment in accordance with AWPA M4.  
Items of all-heart material of cedar, cypress, or redwood will not require 
preservative treatment, except when in direct contact with soil.

2.4   FIRE-RETARDANT TREATMENT

2.4.1   Wood Products

Chemically treated and pressure impregnated; capable of providing flame 
spread/smoke developed ratings required by building code in accordance with 
ASTM E84.

Fire-retardant treated lumber shall be pressure treated in accordance with 
AWPA C20.  Fire-retardant treated plywood shall be pressure treated in 
accordance with AWPA C27.  Material use shall be defined in AWPA C20 and 
AWPA C27 for Interior Type A and B and Exterior Type.  Treatment and 
performance inspection shall be by a qualified independent testing agency 
that establishes performance ratings.  Each piece or bundle of treated 
material shall bear identification of the testing agency to indicate 
performance with such rating.  Treated materials to be exposed to rain 
wetting shall be subjected to an accelerated weathering technique in 
accordance with ASTM D 2898, Method A, prior to being tested for compliance 
with AWPA C20 or AWPA C27.

2.5   HARDWARE

Provide sizes, types, and spacings of manufactured building materials 
recommended by the product manufacturer except as otherwise indicated or 
specified.

2.5.1   Wood Screws

ASME B18.6.1.

2.5.2   Bolts, Nuts, Lag Screws, and Studs

ASME B18.2.1 and ASME B18.2.2.
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2.5.3   Nails

Nails shall be the size and type best suited for the purpose and shall 
conform to ASTM F 547.  Nails shall be hot-dip galvanized or aluminum when 
used on exterior work.  For siding, length of nails shall be sufficient to 
extend 1-1/2 inches into supports, including wood sheathing over framing.  
Screws for use where nailing is impractical shall be size best suited for 
purpose.

2.5.4   Closet Hanger Rods

Chromium-plated steel rods, not less than 1 inch diameter by 18 gage.  Rods 
may be adjustable with integral mounting brackets if smaller tube is 1 inch 
by 18 gage.  Provide intermediate support bracket for rods more than 48 
inches long.

2.6   FABRICATION

2.6.1   Quality Standards (QS)

The terms "Premium," "Custom," and "Economy" refer to the quality grades 
defined in AWI Qual Stds.  Items not specified to be of a specific grade 
shall be Premium grade.  The AWI QS is superseded by all contract document 
requirements indicated or stated herein.

2.6.2   Finish

Provide a natural factory finish on wood surfaces after fabrication. Finish 
shall be fabricator's standard natural finish, except that it shall be 
equivalent to one coat of sealer and one coat of spar varnish on all 
surfaces and a second coat of spar varnish on surfaces exposed to view. 
Sand lightly and wipe clean between coats.  Refer to LEED requirements 
regarding stain and paints for compliance. Certificates of compliance.

2.6.3   Casework and Interior Paneling With Transparent Finish (CTF)

2.6.3.1   AWI Quality Grade (CTF)

Premium grade.

2.6.3.2   Construction (CTF)

Details shall conform to flush overlay design, unless otherwise indicated.

2.6.3.3   Exposed Parts

Specie and cut as indicated on drawings.

2.6.3.4   Semi-Exposed Parts

As specified in the AWI Qual Stds for the grade selected.

PART 3   EXECUTION

3.1   FINISH WORK

Provide sizes, materials, and designs as indicated and as specified.  Apply 
primer to finish work before installing.  Where practicable, shop assemble 

SECTION 06 20 00  Page 10



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

and finish items of built-up millwork.  Joints shall be tight and 
constructed in a manner to conceal shrinkage.  Miter trim and moldings at 
exterior angles and cope at interior angles and at returns.  Material shall 
show no warp after installation.  Install millwork and trim in maximum 
practical lengths.  Install with minimum exposed face fasteners.  Use metal 
hanging clips combined with accurate furring and shimming. Fasten finish 
work with finish nails.  Provide blind nailing where practicable.  Set face 
nails for putty stopping.

3.1.1   Interior Finish Work

After installation, sand exposed surfaces smooth.  Finish work in the 
factory in accordance with finish system TR-6 in accordance with AWI 
Factory Finishing.

3.1.2   Bases

Fasten base to framing or to grounds.  Set one-piece wood base after finish 
flooring is in place.

3.2   CLOTHES HANGER RODS

Provide clothes hanger rods where indicated and in closets having hook 
strips.  Set rods parallel with front edges of shelves and support by 
sockets at each end and by intermediate brackets spaced not more than 4 feet
 o.c.

3.3   MISCELLANEOUS

3.3.1   Wood Bench

Support seats as indicated.  Secure seats to supports with screws or bolts 
as required.

3.4   MOLDING AND INTERIOR TRIM

Molding and interior trim shall be installed straight, plumb, level and 
with closely fitted joints.  Exposed surfaces shall be machine sanded at 
the mill.  Molded work shall be coped at returns and interior angles and 
mitered at external corners.  Intersections of flatwork shall be shouldered 
to ease any inherent changes in plane.  Window and door trim shall be 
provided in single lengths.  Blind nailing shall be used to the extent 
practicable, and face nailing shall be set and stopped with a nonstaining 
putty to match the finish applied.  Screws shall be used for attachment to 
metal; setting and stopping of screws shall be of the same quality as 
required where nails are used.

        -- End of Section --
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SECTION 06 41 16.00 10

LAMINATE CLAD ARCHITECTURAL CASEWORK
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A161.2 (1998) Decorative Laminate Countertops, 
Performance Standards for Fabricated High 
Pressure

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI Qual Stds (8th Edition) AWI Quality Standards

ASTM INTERNATIONAL (ASTM)

ASTM D 1037 (2006a) Evaluating Properties of Wood-Base 
Fiber and Particle Panel Materials

ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM F 547 (2006) Nails for Use with Wood and 
Wood-Base Materials

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

ANSI/BHMA A156.9 (2010) Cabinet Hardware

COMPOSITE PANEL ASSOCIATION (CPA)

CPA A208.1 (2009) Medium Density Fiberboard (MDF) For 
Interior Applications

CPA A208.2 (2009) Medium Density Fiberboard (MDF) for 
Interior Applications

GREENGUARD ENVIRONMENTAL INSTITUTE (GEI)

GEI Greenguard Standards for Low Emitting 
Products

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA LD 3 (2005) Standard for High-Pressure 
Decorative Laminates
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SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS Scientific Certification Systems 
(SCS)Indoor Advantage

WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)

WDMA I.S. 1-A (2007) Architectural Wood Flush Doors

1.2   SYSTEM DESCRIPTION

Work in this section includes laminate clad custom casework cabinets  as 
shown on the drawings and as described in this specification.  This Section 
includes high-pressure laminate surfacing and cabinet hardware.  Comply 
with EPA requirements in accordance with Section 01 62 35 RECYCLED / 
RECOVERED MATERIALS.  All exposed and semi-exposed surfaces, whose finish 
is not otherwise noted on the drawings or finish schedule, shall be sanded 
smooth and shall receive a clear finish of polyurethane.  Wood finish may 
be shop finished or field applied in accordance with Section 09 90 00 
PAINTS AND COATINGS.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Shop Drawings
Installation

SD-03 Product Data

Wood Materials
Finish Schedule
Certification

SD-04 Samples

Plastic Laminates
Cabinet Hardware

SD-07 Certificates

Quality Assurance
Laminate Clad Casework

1.4   QUALITY ASSURANCE

1.4.1   General Requirements

Unless otherwise noted on the drawings, all materials, construction 
methods, and fabrication shall conform to and comply with the  custom grade 
quality standards as outlined in AWI Qual Stds, Section 400G and Section 
400B for laminate clad cabinets.  These standards shall apply in lieu of 
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omissions or specific requirements in this specification.  Contractors and 
their personnel engaged in the work shall be able to demonstrate successful 
experience with work of comparable extent, complexity and quality to that 
shown and specified.  Submit a quality control statement which illustrates 
compliance with and understanding of AWI Qual Stds requirements, in 
general, and the specific AWI Qual Stds requirements provided in this 
specification.  The quality control statement shall also certify a minimum 
of ten years Contractor's experience in laminate clad casework fabrication 
and construction.  The quality control statement shall provide a list of a 
minimum of five successfully completed projects of a similar scope, size, 
and complexity.

1.4.2   Mock-ups

Prior to final approval of shop drawings, provide a full-size mock-up of a 
typical floor cabinet, and wall cabinet including all components and 
hardware necessary to illustrate a completed unit with a minimum of one 
door and one drawer assembly.  The completed mock-up shall include 
countertops and back splashes where specified.  The mock-up shall utilize 
specified finishes in the patterns and colors as indicated in Finish 
Materials Legend G-003.  Upon disapproval, rework or remake the mock-up 
until approval is secured.  Remove rejected units from the jobsite.  
Approved mock-up may remain as part of the finished work.  Submit shop 
drawings showing all fabricated casework items in plan view, elevations and 
cross-sections to accurately indicate materials used, details of 
construction, dimensions, methods of fastening and erection, and 
installation methods proposed.  Shop drawing casework items shall be 
clearly cross-referenced to casework items located on the project 
drawings.  Shop drawings shall include a color schedule of all casework 
items to include all countertop, exposed, and semi-exposed cabinet finishes 
to include finish material manufacturer, pattern, and color.

1.4.3   Sustainable Design Certification

Product shall be third party certified by GEI Greenguard Indoor Air Quality 
Certified, SCS Scientific Certification Systems Indoor Advantage or equal. 
Certification shall be performed annually and shall be current.

1.5   DELIVERY, STORAGE, AND HANDLING

Casework may be delivered knockdown or fully assembled.  Deliver all units 
to the site in undamaged condition, stored off the ground in fully enclosed 
areas, and protected from damage.  The storage area shall be well 
ventilated and not subject to extreme changes in temperature or humidity.

1.6   SEQUENCING AND SCHEDULING

Coordinate work with other trades.  Units shall not be installed in any 
room or space until painting, and ceiling installation are complete within 
the room where the units are located.  Floor cabinets shall be installed 
before finished flooring materials are installed.

PART 2   PRODUCTS

2.1   WOOD MATERIALS

Low-Emitting Materials: Provide manufactured wood casework, made with 
adhesives and composite products containing no urea formaldehyde.
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2.1.1   Lumber

a.  All framing lumber shall be kiln-dried Grade III to dimensions as shown 
on the drawings.  Frame front, where indicated on the drawings, shall 
be nominal 3/4 inch hardwood.

2.1.2   Panel Products

2.1.2.1   Plywood

All plywood panels used for framing purposes shall be veneer core hardwood 
plywood, AWI Qual Stds Grade AA.  Nominal thickness of plywood panels shall 
be as indicated in this specification and on the drawings.

2.1.2.2   Particleboard

All particleboard shall be industrial grade, medium density (40 to 50 
pounds per cubic foot),  3/4 inch thick.  A moisture-resistant 
particleboard in grade Type 2-M-2 or 2-M-3 shall be used as the substrate 
for plastic laminate covered countertops, backsplashes and other areas 
subjected to moisture.  Particleboard shall meet the minimum standards 
listed in ASTM D 1037 and CPA A208.1.

2.1.2.3   Medium Density Fiberboard

Medium density fiberboard (MDF) shall be an acceptable panel substrate 
where noted on the drawings.  Medium density fiberboard shall meet the 
minimum standards listed in CPA A208.2.

2.2   SOLID POLYMER MATERIAL

Solid surfacing casework components shall conform to the requirements of 
Section 06 61 16 SOLID POLYMER (SOLID SURFACING) FABRICATIONS.

2.3   HIGH PRESSURE DECORATIVE LAMINATE (HPDL) PL1, PL2, PL3: Basis of Design

All plastic laminates shall meet the requirements of ANSI/NEMA LD 3 and 
ANSI A161.2 for high-pressure decorative laminates.  Design, colors, 
surface finish and texture, and locations shall be as indicated on Finish 
Materials Legend G-003.  Submit six samples of each plastic laminate 
pattern and color.  Samples shall be a minimum of 12 by 12 inches in size.  
Plastic laminate types and nominal minimum thicknesses for casework 
components shall be as indicated in the following paragraphs.

2.3.1   Horizontal General Purpose Standard (HGS) Grade

Horizontal general purpose standard grade plastic laminate shall be 0.048 
inches (plus or minus 0.005 inches) in thickness.  This laminate grade is 
intended for horizontal surfaces where postforming is not required.

2.3.2   Vertical General Purpose Standard (VGS) Grade

Vertical general purpose standard grade plastic laminate shall be 0.028 
inches (plus or minus 0.004 inches) in thickness.  This laminate grade is 
intended for exposed exterior vertical surfaces of casework components 
where postforming is not required.
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2.3.3   Horizontal General Purpose Postformable (HGP) Grade

Horizontal general purpose postformable grade plastic laminate shall be 
0.042 inches (plus or minus 0.005 inches) in thickness.  This laminate 
grade is intended for horizontal surfaces where post forming is required.

2.3.4   Vertical General Purpose Postformable (VGP) Grade

Vertical general purpose postformable grade plastic laminate shall be 0.028 
inches (plus or minus 0.004 inches) in thickness.  This laminate grade is 
intended for exposed exterior vertical surfaces of components where 
postforming is required for curved surfaces.

2.3.5   Horizontal General Purpose Fire Rated (HGF) Grade

Horizontal general purpose fire rated grade plastic laminate shall be 0.048 
inches (plus or minus 0.005 inches) in thickness.  Laminate grade shall 
have a class 1, class A fire rating in accordance with ASTM E 84.

2.3.6   Vertical General Purpose Fire Rated (VGF) Grade

Vertical general purpose fire rated grade plastic laminate shall be 0.028 
inches (plus or minus 0.004 inches) in thickness.  This laminate grade 
shall have a class 1, class A fire rating in accordance with ASTM E 84.

2.3.7   Cabinet Liner Standard (CLS) Grade

Cabinet liner standard grade plastic laminate shall be 0.020 inches in 
thickness.  This laminate grade is intended for light duty semi-exposed 
interior surfaces of casework components.

2.3.8   Backing Sheet (BK) Grade

Undecorated backing sheet grade laminate is formulated specifically to be 
used on the backside of plastic laminated panel substrates to enhance 
dimensional stability of the substrate.  Backing sheet thickness shall be 
0.020 inches.  Backing sheets shall be provided for all laminated casework 
components where plastic laminate finish is applied to only one surface of 
the component substrate.

2.4   THERMOSET DECORATIVE OVERLAYS (MELAMINE)

Thermoset decorative overlays (melamine panels) shall be used for casework 
cabinet interior and drawer interior surfaces.

2.5   EDGE BANDING

Edge banding for casework doors and drawer fronts shall be PVC vinyl 
through color with satin finish 3 mm thick at doors and drawer fronts and 1 
mm thick elsewhere. Where non-solid core plastic laminate are specified, 
exposed edges are to be painted in color to match face laminate.

2.6   CABINET HARDWARE

Submit six samples of each cabinet hardware item specified to include hinges, 
pulls, drawer glides, and handles.  All hardware shall conform to 
ANSI/BHMA A156.9, unless otherwise noted, and shall consist of the 
following components:
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a.  Door Hinges:  Frameless concealed hinge (European type):  BHMA No. 
A156.9, B01602, 135 degree opening.

b.  Cabinet Pulls:  Basis of Design: Hafele Brushed aluminum handle, 
catalog no. 124.02.920, For full height and tall cabinets: Hafele 
Brushed Aluminum Handle Catalog No. 106.74.909.

c.  Drawer Slide:  Side mounted B05091 type, BHMA No. A156.9 with full 
extension and a minimum  100 pound load capacity.  Slides shall include 
an integral stop to avoid accidental drawer removal.

Trash Bin Slide: Heavy Duty over travel glide Grade 1 HD-100.

d.  Adjustable Shelf Support System:

(1) Single pin metal shelf rests complying with BHMA 156.9, type 
B04013.

2.7   FASTENERS

Nails, screws, and other suitable fasteners shall be the size and type best 
suited for the purpose and shall conform to ASTM F 547 where applicable.

2.8   ADHESIVES, CAULKS, AND SEALANTS

Do not use adhesives, caulks and sealants that contain urea formaldehyde. 
Comply with the following limits for VOC when calculated according to 40 
CFR 59, Subpart D (EPA Method 24).  Wood glues: 30 g/L. Contact adhesive: 
250 g/L.

2.8.1   Adhesives

Adhesives shall be of a formula and type recommended by AWI.  Adhesives 
shall be selected for their ability to provide a durable, permanent bond 
and shall take into consideration such factors as materials to be bonded, 
expansion and contraction, bond strength, fire rating, and moisture 
resistance.  Adhesives shall meet local regulations regarding VOC emissions 
and off-gassing.

2.8.1.1   Wood Joinery

Adhesives used to bond wood members shall be a Type II for interior use.   
Adhesives shall withstand a bond test as described in WDMA I.S. 1-A.

2.8.1.2   Laminate Adhesive

Adhesive used to join high-pressure decorative laminate to wood shall be 
adhesive consistent with AWI and laminate manufacturer's recommendations 
and LEED requirements. PVC edgebanding shall be adhered using a 
polymer-based hot melt glue.

2.8.2   Caulk

Caulk used to fill voids and joints between laminated components and 
between laminated components and adjacent surfaces shall be clear, 100 
percent silicone.
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2.8.3   Sealant

Sealant shall be of a type and composition recommended by the substrate 
manufacturer to provide a moisture barrier at sink cutouts and all other 
locations where unfinished substrate edges may be subjected to moisture.

2.9   ACCESSORIES

2.9.1   Grommets

Grommets shall be metal material for cutouts with an outside diameter of 3 
inches.  Locations shall be as indicated on the drawings.

At symposium, Basis of Design Doug Mockett MAX 3, in brushed satin 
aluminum, 14 3/16" x 4 23/32" with lid.

2.10   FABRICATION

Verify field measurements as indicated in the shop drawings before 
fabrication.  Fabrication and assembly of components shall be accomplished 
at the shop site to the maximum extent possible.  Construction and 
fabrication of cabinets and their components shall meet or exceed the 
requirements for AWI custom grade unless otherwise indicated in this 
specification.  Cabinet style, in accordance with AWI Qual Stds, Section 
400-G descriptions, shall be flush overlay.

2.10.1   Base and Wall Cabinet Case Body

2.10.1.1   Cabinet Components

Frame members shall be glued-together, kiln-dried hardwood lumber.  Top 
corners, bottom corners, and cabinet bottoms shall be braced with either 
hardwood blocks or water-resistant glue and nailed in place metal or 
plastic corner braces.  Cabinet components shall be constructed from the 
following materials and thicknesses:

a. Body Members (Ends, Divisions, Bottoms, and Tops):  3/4 inch medium 
density fiberboard (MDF)panel product.

b. Face Frames and Rails:  3/4 inch hardwood lumber.

c. Shelving:  3/4 inch medium density fiberboard (MDF) panel product.

d. Cabinet Backs:  1/4 inch medium density fiberboard (MDF) panel product.

e. Drawer Sides, Backs, and Subfronts:  1/2 inch hardwood lumber.

f. Drawer Bottoms:  1/4 inch medium density fiberboard (MDF) panel product.

g. Door and Drawer Fronts:  3/4-inch medium density fiberboard (MDF) panel 
product.

2.10.1.2   Joinery Method for Case Body Members

a. Tops, Exposed Ends, and Bottoms.

(1) Steel "European" assembly screws (1-1/2 inch from end, 5 inch on 
center, fasteners will not be visible on exposed parts).
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(2) Doweled, glued under pressure (approx. 4 dowels per 12 inches of 
joint).

(3) Stop dado, glued under pressure, and either nailed, stapled or 
screwed (fasteners will not be visible on exposed parts).

(4) Spline or biscuit, glued under pressure. 

b. Exposed End Corner and Face Frame Attachment.

(1) For mitered joint: lock miter or spline or biscuit, glued under 
pressure (no visible fasteners).

(2) For non-mitered joint (90 degree): butt joint glued under pressure 
(no visible fasteners).

(3) Butt joint, glued and nailed.

c.  Cabinet Backs (Wall Hung Cabinets): Wall hung cabinet backs must not be 
relied upon to support the full weight of the cabinet and its 
anticipated load for hanging/mounting purposes.  Method of back joinery 
and hanging/mounting mechanisms should transfer the load to case body 
members.  Fabrication method shall be:

(1) Full bound, captured in grooves on cabinet sides, top, and 
bottom.  Cabinet backs for floor standing cabinets shall be side 
bound, captured in grooves; glued and fastened to top and bottom.

(2) Full overlay, plant-on backs with minimum back thickness of 1/2 
inchand minimum No. 12 plated (no case hardened) screws spaced a 
minimum 3 inches on center.  Edge of back shall not be exposed on 
finished sides.  Anchor strips are not required when so attached.

(3) Side bound, captured in groove or rabbetts; glued and fastened.

d. Cabinet Backs (Floor Standing Cabinets).

(1) Side bound, captured in grooves; glued and fastened to top and 
bottom.

(2) Full overlay, plant-on backs with minimum back thickness of 1/2 
inch and minimum No. 12 plated (no case hardened) screws spaced a 
minimum 3 inches on center.  Edge of back shall not be exposed on 
finished sides.  Anchor strips are not required when so attached.

(3) Side bound, placed in rabbetts; glued and fastened in rabbetts.

e. Wall Anchor Strips shall be required for all cabinets with backs less 
than 1/2 inch thick.  Strips shall consist of minimum 1/2 inch thick 
lumber, minimum 2-1/2 inches width; securely attached to wall side of 
cabinet back - top and bottom for wall hung cabinets, top only for 
floor standing cabinets.

2.10.2   Cabinet Floor Base

Floor cabinets shall be mounted on a base constructed of nominal 2 inch 
thick lumber.  Base assembly components shall be a moisture-resistant panel 
product.  Finished height for each cabinet base shall be  as indicated on 
the drawings.  Bottom edge of the cabinet door or drawer face shall be as 
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indicated on the drawings.

2.10.3   Cabinet Door and Drawer Fronts

Door and drawer fronts shall be fabricated from 3/4 inch medium density 
fiberboard (MDF.  All door and drawer front edges shall be surfaced with 
high pressure plastic laminate, color and pattern to match exterior face 
laminate as indicated on the drawings.

2.10.4   Drawer Assembly

2.10.4.1   Drawer Components

Drawer components shall consist of a removable drawer front, sides, backs, 
and bottom.  Drawer components shall be constructed of the following 
materials and thicknesses:

 a. Drawer Sides and Backs For Laminate Finish: 1/2 inch thick 7-ply 
hardwood veneer core substrate.

b. Drawer Sides and Back For Thermoset Decorative Overlay (melamine) 
Finish:  1/2 inch thick medium density particleboard or MDF fiberboard 
substrate.

c. Drawer Bottom: 1/4 inch thick thermoset decorative overlay melamine 
panel product.

2.10.4.2   Drawer Assembly Joinery Method

a. Multiple dovetail (all corners) or French dovetail front/dadoed back, 
glued under pressure.

b. Doweled, glued under pressure.

c. Lock shoulder, glued and pin nailed.

d. Bottoms shall be set into sides, front, and back, 1/4 inch deep groove 
with a minimum 3/8 inch standing shoulder.

2.10.5   Shelving

2.10.5.1   General Requirements

Shelving shall be fabricated from 3/4 inch medium density fiberboard (MDF.  
All shelving top and bottom surfaces shall be finished with HPDL plastic 
laminate.  Shelf edges shall be finished in a HPDL plastic laminate.

2.10.5.2   Shelf Support System

The shelf support system shall be:

a. Pin Hole Method.  Holes shall be drilled on the interior surface of the 
cabinet side walls.  Holes shall be evenly spaced in two vertical 
columns  The holes in each column shall be spaced at 1 inch increments 
starting 6 inches from the cabinet interior bottom and extending to 
within 6 inches of the top interior surface of the cabinet.  Holes 
shall be drilled to provide a level, stable surface when the shelf is 
resting on the shelf pins.  Hole diameter shall be coordinated with pin 
insert size to provide a firm, tight fit.
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2.10.6   Finishing

2.10.6.1   Filling

No fasteners shall be exposed on laminated surfaces.  All nails, screws, 
and other fasteners in non-laminated cabinet components shall be 
countersunk and the holes filled with wood filler consistent in color with 
the wood species.

2.10.6.2   Sanding

All surfaces requiring coatings shall be prepared by sanding with a grit 
and in a manner that scratches will not show in the final system.

2.10.6.3   Coatings

Types, method of application and location of casework finishes shall be in 
accordance with the finish schedule, drawings and Section 09 90 00 PAINTS 
AND COATINGS.  All cabinet reveals shall be painted.  Submit descriptive 
data which provides narrative written verification of all types of 
construction materials and finishes, methods of construction, etc. not 
clearly illustrated on the submitted shop drawings.  Data shall provide 
written verification of conformance with AWI Qual Stds for the quality 
indicated to include materials, tolerances, and types of construction.  
Both the manufacturer of materials and the fabricator shall submit 
available literature which describes re-cycled product content, operations 
and processes in place that support efficient use of natural resources, 
energy efficiency, emissions of ozone depleting chemicals, management of 
water and operational waste, indoor environmental quality, and other 
production techniques supporting sustainable design and products.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall comply with applicable requirements for AWI Qual Stds 
custom quality standards.  Countertops and fabricated assemblies shall be 
installed level, plumb, and true to line, in locations shown on the 
drawings.  Cabinets and other laminate clad casework assemblies shall be 
attached and anchored securely to the floor and walls with mechanical 
fasteners that are appropriate for the wall and floor construction.

3.1.1   Anchoring Systems

3.1.1.1   Floor

Base cabinets shall utilize a floor anchoring system as detailed on the 
drawings.  Anchoring and mechanical fasteners shall not be visible from the 
finished side of the casework assembly.  Cabinet  assemblies shall be 
attached to anchored bases without visible fasteners as indicated in the 
drawings.  Where assembly abuts a wall surface, anchoring shall include a 
minimum 1/2 inch thick lumber or panel product hanging strip, minimum 2-1/2 
inch width; securely attached to the top of the wall side of the cabinet 
back.

3.1.1.2   Wall

Cabinet to be wall mounted shall utilize minimum 1/2 inch thick lumber or 
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panel product hanging strips, minimum 2-1/2 inch width; securely attached 
to the wall side of the cabinet back, both top and bottom.

3.1.2   Countertops

Countertops shall be installed in locations as indicated on the drawings.  
Countertops shall be fastened to supporting casework structure with 
mechanical fasteners, hidden from view.  All joints formed by the 
countertop or countertop splash and adjacent wall surfaces shall be filled 
with a clear silicone caulk.  Loose back, side splashes shall be adhered to 
both the countertop surface perimeter and the adjacent wall surface with 
adhesives appropriate for the type of materials to be adhered.  Joints 
between the countertop surface and splash shall be filled with clear 
silicone caulk in a smooth consistent concave bead.  Bead size shall be the 
minimum necessary to fill the joint and any surrounding voids or cracks.

3.1.3   Hardware

Casework hardware shall be installed in types and locations as indicated on 
the drawings.  Where fully concealed European-style hinges are specified to 
be used with particleboard or fiberboard doors, the use of plastic or 
synthetic insertion dowels shall be used to receive 3/16 inch 
"Euroscrews".  The use of wood screws without insertion dowels is 
prohibited.

3.1.4   Doors, Drawers and Removable Panels

The fitting of doors, drawers and removable panels shall be accomplished 
within target fitting tolerances for gaps and flushness in accordance with 
AWI Qual Stds custom grade requirements.

3.1.5   Plumbing Fixtures

Install sinks, sink hardware, and other plumbing fixtures in locations as 
indicated on the drawings and in accordance with Section 22 00 00 PLUMBING, 
GENERAL PURPOSE.

        -- End of Section --
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SECTION 06 61 16

SOLID POLYMER (SOLID SURFACING) FABRICATIONS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS 
(IAPMO)

IAPMO Z124.3 (2005) Plastic Lavatories

IAPMO Z124.6 (1997) Plastic Sinks

TILE COUNCIL OF NORTH AMERICA (TCNA)

TCA Hdbk (2007) Handbook for Ceramic Tile 
Installation

1.2   SYSTEM DESCRIPTION

a.  Work under this section includes countertops, vanity tops, and  
backsplashes and other items utilizing solid polymer (solid surfacing) 
fabrication as shown on the drawings and as described in this 
specification.  Do not change source of supply for materials after work 
has started, if the appearance of finished work would be affected.

b.  In most instances, installation of solid polymer fabricated components 
and assemblies will require strong, correctly located structural 
support provided by other trades.  To provide a stable, sound, secure 
installation, close coordination is required between the solid polymer 
fabricator/installer and other trades to ensure that necessary 
structural wall support, cabinet counter top structural support, proper 
clearances, and other supporting components are provided for the 
installation of wall panels, countertops, shelving, and all other solid 
polymer fabrications to the degree and extent recommended by the solid 
polymer manufacturer.

c.  Appropriate staging areas for solid polymer fabrications.  Allow 
variation in component size and location of openings of plus or minus 
1/8 inch.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-02 Shop Drawings

Detail Drawings; G
Installation; G

SD-03 Product Data

Solid polymer material
Qualifications
Fabrications

SD-04 Samples

Material; G
Counter and Vanity Tops; G

SD-06 Test Reports

Solid polymer material

SD-07 Certificates

Fabrications
Qualifications

SD-10 Operation and Maintenance Data

Clean-up

1.4   QUALITY ASSURANCE

1.4.1   Qualifications

To ensure warranty coverage, solid polymer fabricators shall be certified 
to fabricate by the solid polymer material manufacturer being utilized.  
Mark all fabrications with the fabricator's certification label affixed in 
an inconspicuous location.  Fabricators shall have a minimum of 5 years of 
experience working with solid polymer materials.  Submit solid polymer 
manufacturer's certification attesting to fabricator qualification approval.

1.4.2   Mock-ups

Submit Detail Drawings indicating locations, dimensions, component sizes, 
fabrication and joint details, attachment provisions, installation details, 
and coordination requirements with adjacent work.  Prior to final approval 
of shop drawings, provide a full-size mock-up of a typical countertop where 
multiple units are required.  The mock-up shall include all solid polymer 
components required to provide a completed unit.  The mock-up shall utilize 
finishes in patterns and colors indicated on the drawings.  Should the 
mock-up not be approved, re-work or remake it until approval is secured.  
Remove rejected units from the jobsite.  Approved mock-up may remain as 
part of the finished work.  Detail Drawings 

1.5   DELIVERY, STORAGE, AND HANDLING

Do not deliver materials to project site until areas are ready for 
installation.  Deliver components and materials to the site undamaged, in 
containers clearly marked and labeled with manufacturer's name.  Materials 
shall be stored indoors and adequate precautions taken to prevent damage to 
finished surfaces.  Provide protective coverings to prevent physical damage 
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or staining following installation, for duration of project.

1.6   WARRANTY

Provide manufacturer's warranty of ten years against defects in materials, 
excluding damages caused by physical or chemical abuse or excessive heat.  
Warranty shall provide for material and labor for replacement or repair of 
defective material for a period of ten years after component installation.

PART 2   PRODUCTS

2.1   MATERIAL

Provide solid polymer material that is a homogeneous filled solid polymer; 
not coated, laminated or of a composite construction; meeting IAPMO Z124.3 
and IAPMO Z124.6 requirements.  Material shall have minimum physical and 
performance properties specified.  Superficial damage to a depth of 0.01 
inch shall be repairable by sanding or polishing.  Material thickness shall 
be as indicated on the drawings.  In no case shall material be less than 
1/4 inch in thickness.  Submit a minimum 4 by 4 inch sample of each color 
and pattern for approval.  Samples shall indicate full range of color and 
pattern variation.  Approved samples shall be retained as a standard for 
this work.  Submit test report results from an independent testing 
laboratory attesting that the submitted solid polymer material meets or 
exceeds each of the specified performance requirements.

2.1.1   Quartz Solid Surfacing Material

Basis of Design: DuPont ZodiaqMeet the following minimum performance 
requirements:

Property 
Procedure

Typical Result Test

Flexural 
Strength

> 5,300 psi ASTM D 790

Flexural 
Modulus

5.3-5.7 E6 psi ASTM D 790

Flexural 
Elongation

>0.1% ASTM D 790

Compression 
Strength 
(Dry)

~27,000 psi ASTM C 170

Compression 
Strength 
(Wet)

~24,000 psi ASTM C 170

Hardness 7 Mohs Hardness Scale

Thermal 
Expansion

1.45 x 10 -5in./in./0C ASTM D 696
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Property 
Procedure

Typical Result Test

Gloss (60 
degrees 
Gardner)

45-50 ANSI Z 124

Colorfastness Passes ANSI Z 124.6.5.1

Wear and 
Cleanability

Passes ANSI 124.6.5.3

Stain 
Resistance

Passes ANSI Z 124.6**

Fungal and 
Bacterial 
Resistance

No growth ASTM G 21 & G 22

High 
Temperature 
Resistance 
(356 
degrees)

None to slight effect NEMA LD 3.3.6*

Boiling 
Water 
Resistance

None to slight effect NEMA LD 3.3.5*

Freeze-Thaw 
Cycling

Unaffected ASTM C 1026

Point Impact Passes ANSI Z 124.6.4.2.

Ball Impact 164 inches NEMA LD 3.3.8*

Slip 
Resistance

Above 0.80 for textured models ASTM C 1028

Static 
Coefficient 
of Friction 
(as 
received)

0.89/0.61 (wet/dry) ASTM C 1028

Static 
Coefficient 
of Friction 
(with 
renovator)

0.87/0.65 (wet/dry) ASTM C 1028

Abrasion 
Resistance

139 ASTM C 501

Specific 
Gravity

2.44 ASTM D 792
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Property 
Procedure

Typical Result Test

Density ~2400 kg/m3

Water 
Absorption 
Long term

0.12% ASTM C 373

Water 
Absorption 
Short term

<0.04% ASTM D 570

Moisture 
Expansion

<0.01% on average ASTM C 370

Toxicity Passes, LC50=68-128 Pittsburgh protocol

Flammability For all colors tested (Class I and
Class A)

ASTM E 84, UL 723 and
NFPA 255

Flame 
Spread Index

FSI<10 for 3 cm and <15 for 2 cm

Smoke 
Developed 
Index

SDI<50 for 3 cm and <100 for 2 cm

Nominal 
Thickness

2 cm and 3 cm

Nominal 
Weight

10 lb.ft.2 (2 cm) 15 lb./ft 2 (3 cm)

*NEMA results based on the NEMA LD 3-2000

** stain 5.2 chemical 5.5, cigarette 5.4 
resistances

2.1.2   Material Patterns, Colors, Finish

Patterns and colors for all solid polymer components and fabrications shall 
be those indicated on the project Finish Materials Legend.  Pattern and 
color shall occur, and shall be consistent in appearance, throughout the 
entire depth (thickness) of the solid polymer material.
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2.2   ACCESSORY PRODUCTS

Accessory products, as specified below, shall be manufactured by the solid 
polymer manufacturer or shall be products approved by the solid polymer 
manufacturer for use with the solid polymer materials being specified.

2.2.1   Seam Adhesive

Seam adhesive shall be a two-part adhesive kit to create permanent, 
inconspicuous, non-porous, hard seams and joints by chemical bond between 
solid polymer materials and components to create a monolithic appearance of 
the fabrication.  Adhesive shall be approved by the solid polymer 
manufacturer.  Adhesive shall be color-matched to the surfaces being bonded 
where solid-colored, solid polymer materials are being bonded together.  
The seam adhesive shall be clear or color matched where particulate 
patterned, solid polymer materials are being bonded together.

2.2.2   Panel Adhesive

Panel adhesive shall be neoprene based panel adhesive meeting TCA Hdbk, 
Underwriter's Laboratories (UL) listed.  Use this adhesive to bond solid 
polymer components to adjacent and underlying substrates.

2.2.3   Silicone Sealant

Sealant shall be a mildew-resistant, FDA and OSHA Nationally Recognized 
Testing Laboratory (NRTL) listed silicone sealant or caulk in a clear 
formulation.  The silicone sealant shall be approved for use by the solid 
polymer manufacturer.  Use sealant to seal all expansion joints between 
solid polymer components and all joints between solid polymer components 
and other adjacent surfaces such as walls, floors, ceiling, and plumbing 
fixtures.

2.2.4   Conductive Tape

Conductive tape shall be manufacturer's standard foil tape,  4 mils thick, 
applied around the edges of cut outs containing hot or cold appliances.

2.2.5   Insulating Felt Tape

Insulating tape shall be manufacturer's standard product for use with 
drop-in food wells used in commercial food service applications to insulate 
solid polymer surfaces from hot or cold appliances.

2.2.6   Heat Reflective Tape

Heat reflective tape as recommended by the solid polymer manufacturer for 
use with cutouts for heat sources.

2.2.7   Mounting Hardware

Provide mounting hardware, including sink/bowl clips, inserts and fasteners 
for attachment of undermount sinks and lavatories.

2.3   FABRICATIONS

Components shall be factory or shop fabricated to sizes and shapes 
indicated, to the greatest extent practical, in accordance with approved 
Shop Drawings and manufacturer's requirements.  Provide factory cutouts for 
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sinks, lavatories, and plumbing fixtures where indicated on the drawings.  
Contours and radii shall be routed to template, with edges smooth.  
Defective and inaccurate work will be rejected.  Submit product data 
indicating product description, fabrication information, and compliance 
with specified performance requirements for solid polymer, joint adhesive, 
sealants, and heat reflective tape.  Both the manufacturer of materials and 
the fabricator shall submit a detailed description of operations and 
processes in place that support efficient use of natural resources, energy 
efficiency, emissions of ozone depleting chemicals, management of water and 
operational waste, indoor environmental quality, and other production 
techniques supporting sustainable design and products.

2.3.1   Joints and Seams

Form joints and seams between solid polymer components using manufacturer's 
approved seam adhesive.  Joints shall be inconspicuous in appearance and 
without voids to create a monolithic appearance.

2.3.2   Edge Finishing

Rout and finish component edges to a smooth, uniform appearance and 
finish.  Edge shapes and treatments, including any inserts, shall be as 
detailed on the drawings.  Rout all cutouts, then sand all edges smooth.  
Repair or reject defective or inaccurate work.

2.3.3   Counter and Vanity Top Splashes

Fabricate backsplashes from  1/2 inch thick solid surfacing material to be  
in conformance with dimensions and shapes as indicated on the drawings.  
Backsplashes shall be provided at locations indicated on the drawings.  
Backsplashes shall be shop fabricated and be loose, to be field attached.

2.3.4   Shelving

Shelving shall be fabricated from  1/2 inch thick solid surfacing, solid 
polymer material.  Dimensions, edge shape, and other details shall be as 
indicated on the drawings.

2.3.5   Counter and Vanity Tops

Fabricate all solid surfacing, solid polymer counter top and vanity top 
components from  1/2 inch thick material.  Edge details, dimensions, 
locations, and quantities shall be as indicated on the Drawings.  Counter 
tops shall be complete with  permanently attached, 90 degree transition.  
Attach 2 inch wide reinforcing strip of polymer material under each 
horizontal counter top seam.  Submit a minimum 1 foot wide by 6 inch deep, 
full size sample for each type of counter top shown on the project 
drawings.  The sample shall include the edge profile and backsplash as 
detailed on the project drawings.  Solid polymer material shall be of a 
pattern and color as indicated on the drawings.  Sample shall include at 
least one seam.  Approved sample shall be retained as standard for this 
work.

2.3.5.1   Counter Top With Sink

a.  Vitreous China Sink.  Countertops with sinks shall include cutouts 
to template as furnished by the sink manufacturer.  Manufacturer's 
standard sink mounting hardware for vitreous china rimless installation 
shall be provided.  Seam between sink and counter top shall be sealed 
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with silicone sealant.  Sink, faucet, and plumbing requirements shall 
be in accordance with Section 22 00 00 PLUMBING,GENERAL PURPOSE.

2.3.5.2   Vanity Tops With Bowls

a.  Countertops with vitreous china bowls shall include cutouts to 
template as furnished by the sink manufacturer.  Manufacturer's 
standard sink mounting hardware for vitreous china rimless installation 
shall be provided.  Seam between sink and counter top shall be sealed 
with silicone sealant.  Sink, faucet, and plumbing requirements shall 
be in accordance with Section 22 00 00 PLUMBING,GENERAL PURPOSE.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Components

Install all components and fabricated units plumb, level, and rigid.  Make 
field joints between solid polymer components using solid polymer 
manufacturer's approved seam adhesives, to provide a monolithic appearance 
with joints inconspicuous in the finished work.  Attach metal or vitreous 
china sinks and lavatory bowls to counter tops using solid polymer 
manufacturer's recommended clear silicone sealant and mounting hardware.  
Solid polymer sinks and bowls shall be installed using a color-matched seam 
adhesive.  Plumbing connections to sinks and lavatories shall be made in 
accordance with Section 22 00 00 PLUMBING, GENERAL PURPOSE.

3.1.1.1   Loose Counter Top Splashes

Mount loose splashes in the locations noted on the drawings.  Loose 
splashes shall be adhered to the counter top with a color matched silicone 
sealant when the solid polymer components are solid colors.  Use a clear 
silicone sealant to provide adhesion of particulate patterned solid polymer 
splashes to counter tops.

3.1.2   Silicone Sealant

Use a clear, silicone sealant or caulk to seal all expansion joints between 
solid polymer components and all joints between solid polymer components 
and other adjacent surfaces such as walls, floors, ceiling, and plumbing 
fixtures.  Sealant bead shall be smooth and uniform in appearance and shall 
be the minimum size necessary to bridge any gaps between the solid 
surfacing material and the adjacent surface.  Bead shall be continuous and 
run the entire length of the joint being sealed.

3.1.3   Plumbing

Make plumbing connections to sinks and lavatories in accordance with 
Section 22 00 00 PLUMBING, GENERAL PURPOSE.

3.2   CLEAN-UP

Components shall be cleaned after installation and covered to protect 
against damage during completion of the remaining project items.  
Components damaged after installation by other trades will be repaired or 
replaced at the General Contractor's cost.  Component supplier will provide 
a repair/replace cost estimate to the General Contractor who shall approve 
estimate before repairs are made.  Submit a minimum of six copies of 
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maintenance data indicating manufacturer's care, repair and cleaning 
instructions.  Maintenance video shall be provided,if available.  
Maintenance kit for matte finishes shall be submitted.

        -- End of Section --
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SECTION 07 14 00

COLD FLUID-APPLIED WATERPROOFING
04/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 33/C 33M (2008) Standard Specification for Concrete 
Aggregates

ASTM C 578 (2010) Standard Specification for Rigid, 
Cellular Polystyrene Thermal Insulation

ASTM C836/C836M (2010) High Solids Content, Cold 
Liquid-Applied Elastomeric Waterproofing 
Membrane for Use With Separate Wearing 
Course

ASTM D 1056 (2007) Standard Specification for Flexible 
Cellular Materials - Sponge or Expanded 
Rubber

ASTM D 1751 (2004; R 2008) Standard Specification for 
Preformed Expansion Joint Filler for 
Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (2004a; R 2008) Standard Specification for 
Preformed Sponge Rubber Cork and Recycled 
PVC Expansion

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Fluid-applied membrane

Membrane primer

Elastomeric sheet

Flexible foam-backed elastomeric sheet
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Solvent

Moisture meter

Protection board

Bond breaker

  Submit material description and physical properties, application 
details, and recommendations regarding shelf life, application 
procedures, and precautions on flammability and toxicity.

1.3   PREWATERPROOFING CONFERENCE

Prior to starting application of waterproofing system, arrange and attend a 
prewaterproofing conference to ensure a clear understanding of drawings and 
specifications.  Give the Contracting Officer 7 days advance written notice 
of the time and place of meeting.  Ensure that the mechanical and 
electrical subcontractor, flashing and sheetmetal subcontractor, and other 
trades that may perform other types of work on or over the membrane after 
installation, attend this conference.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver waterproofing materials in manufacturer's original, unopened 
containers, with labels intact and legible.  Containers of materials 
covered by a referenced specification number shall bear the specification 
number, type, and class of the contents.  Deliver materials in sufficient 
quantity to continue work without interruption.  Store and protect 
materials in accordance with manufacturer's instructions, and use within 
their indicated shelf life.  When hazardous materials are involved, adhere 
to special precautions of the manufacturer, unless precautions conflict 
with local, state, and federal regulations.  Promptly remove from the site 
materials or incomplete work adversely affected by exposure to moisture or 
freezing.  Store materials on pallets and cover from top to bottom with 
canvas tarpaulins.

1.5   ENVIRONMENTAL CONDITIONS

Apply materials when ambient temperature is 40 degrees F or above for a 
period of 24 hours prior to the application and when there is no ice, 
frost, surface moisture, or visible dampness on the substrate surface. 
Apply materials when air temperature is expected to remain above 40 degrees 
F during the cure period recommended by the manufacturer.  Moisture test 
for substrate is specified under paragraph entitled "Moisture Test."  Work 
may be performed within heated enclosures, provided the surface temperature 
of the substrate is maintained at a minimum of 40 degrees F for 24 hours 
prior to the application of the waterproofing, and remains above that 
temperature during the cure period recommended by the manufacturer.

PART 2   PRODUCTS

2.1   FLUID-APPLIED MEMBRANE

ASTM C836/C836M.

2.2   MEMBRANE PRIMER

As recommended by the fluid-applied membrane manufacturer unless 
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specifically prohibited by the manufacturer of the fluid-applied membrane.

2.3   SEALANT

As specified in Section 07 92 00 JOINT SEALANTS.

2.4   SEALANT PRIMER

As specified in Section 07 92 00 JOINT SEALANTS.

2.5   BACKING MATERIAL

Premolded, closed-cell, polyethylene, or polyurethane foam rod having a 
diameter 25 percent larger than joint width before being compressed into 
joint.  Provide bond breaker of polyethylene film or other suitable 
material between backing material and sealant.

2.6   JOINT FILLER

As specified in Section 03 30 00 CAST-IN-PLACE CONCRETE, ASTM D 1751 or 
ASTM D 1752.

2.7   BOND BREAKER

As recommended by the fluid-applied membrane manufacturer.  Bond breaker 
shall not interfere with the curing process or other performance properties 
of the fluid-applied membrane.

2.8   ELASTOMERIC SHEET

Preformed; as recommended by the fluid-applied membrane manufacturer.  Bond 
strength between the fluid-applied membrane and the preformed elastomeric 
sheet shall be a minimum of one psi when tested in accordance with 
ASTM C836/C836M.

2.9   ELASTOMERIC SHEET ADHESIVE

As recommended by the elastomeric sheet manufacturer.

2.10   FLEXIBLE FOAM-BACKED ELASTOMERIC SHEET

Flexible foam-backed elastomeric sheet for protection over preformed 
elastomeric sheet at expansion joints shall be 1/2 inch thick, minimum, 
closed cell foam conforming to ASTM D 1056, Type 2, Class B, Grades 2 or 3, 
factory-bonded to 1/16 inch thick, minimum, preformed elastomeric sheet.

2.11   PROTECTION BOARD

Premolded bitumen composition board, 1/8 inch minimum thickness or other 
composition board compatible with the fluid-applied membrane.

2.12   DRAINAGE PANEL

Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel:  Manufactured 
composite subsurface drainage panels consisting of a nonwoven, 
needle-punched geotextile facing with an apparent opening size not 
exceeding No. 70 sieve, laminated to one side with a polymeric film bonded 
to the other side of a studded, nonbiodegradable, molded-plastic-sheet 
drainage core, with a vertical flow rate of 9 to 15 gpm/ft..
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2.13   DRAINAGE COURSE AGGREGATE

ASTM C 33/C 33M, size No. 8.

2.14   INSULATION

Polystyrene foam conforming to ASTM C 578, Class IV, thickness as indicated. 

PART 3   EXECUTION

3.1   PREPARATION

Coordinate work with that of other trades to ensure that components to be 
incorporated into the waterproofing system are available when needed. 
Inspect and approve surfaces immediately before application of 
waterproofing materials.  Remove laitance, loose aggregate, sharp 
projections, grease, oil, dirt, curing compounds, and other contaminants 
which could adversely affect the complete bonding of the fluid-applied 
membrane to the concrete surface.

3.1.1   Flashings

Make penetrations through sleeves in concrete slab watertight before 
application of waterproofing.  After flashing is completed, cover 
elastomeric sheet with fluid-applied waterproofing during waterproofing 
application.

3.1.1.1   Walls and Vertical Surfaces

Flash wall intersections which are not of monolithic pour or constructed 
with reinforced concrete joints with an elastomeric sheet adhered to both 
vertical wall surfaces and concrete slab.  Flash intersections which are 
monolithically poured or constructed with reinforced concrete joints with 
either an elastomeric sheet or a vertical grade of fluid-applied 
waterproofing adhered to vertical wall surfaces and concrete slab.  Leave 
sheet unadhered for a distance of one inch from the corner on both vertical 
and horizontal surfaces.

3.1.2   Cracks and Joints

Prepare visible cracks and joints in substrate to receive fluid-applied 
waterproofing membrane by placing a bond breaker and an elastomeric slip 
sheet between membrane and substrate.  Cracks that show movement shall 
receive a 2 inch bond breaker followed by an elastomeric sheet adhered to 
the concrete.  Nonmoving cracks shall be double coated with fluid-applied 
waterproofing.

3.1.3   Priming

Prime surfaces to receive fluid-applied waterproofing membrane.  Apply 
primer as required by membrane manufacturer's printed instructions.

3.2   SPECIAL PRECAUTIONS

Protect waterproofing materials during transport and application.  Do not 
dilute primers and other materials, unless specifically recommended by 
materials manufacturer.  Keep containers closed except when removing 
contents.  Do not mix remains of unlike materials.  Thoroughly remove 
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residual materials before using application equipment for mixing and 
transporting materials.  Do not permit equipment on the project site that 
has residue of materials used on previous projects.  Use cleaners only for 
cleaning, not for thinning primers or membrane materials.  Ensure that 
workers and others who walk on cured membrane wear clean, soft-soled shoes 
to avoid damaging the waterproofing materials.

3.3   APPLICATION

Over primed surfaces, provide a uniform, wet, monolithic coating of 
fluid-applied membrane, 60 mils thick, plus or minus 5 mils by following 
manufacturer's printed instructions.  Apply material by trowel, squeegee, 
roller, brush, spray apparatus, or other method recommended by membrane 
manufacturer.  Check wet film thickness as specified in paragraph entitled 
"Film Thickness" and adjust application rate as necessary to provide a 
uniform coating of the thickness specified.  Where possible, mark off 
surface to be coated in equal units to facilitate proper coverage.  At 
expansion joints, control joints, prepared cracks, flashing, and 
terminations, carry membrane over preformed elastomeric sheet in a uniform 
60 mil thick, plus or minus 5 mils, wet thickness to provide a monolithic 
coating.  If membrane cures before next application, wipe previously 
applied membrane with a solvent to remove dirt and dust that could inhibit 
adhesion of overlapping membrane coat.  Use solvent recommended by the 
membrane manufacturer, as approved.

3.3.1   Drainage/Protection Board

Protect fluid-applied membrane by placing protection a time recommended by 
the membrane manufacturer. Protect membrane application when protection 
board is not placed immediately. Butt protection boards together and do not 
overlap. 

3.4   FIELD QUALITY CONTROL

3.4.1   Moisture Test

Prior to application of fluid-applied waterproofing, measure moisture 
content of substrate with a moisture meter in the presence of the 
Contracting Officer.  An acceptable device is the Delmhorst Moisture Meter, 
Model BD7/2E/CS, Type 21 E.  Similar meters by other manufacturers, which 
are suitable for the purpose, may be used as approved by the Contracting 
Officer.  Do not begin application until meter reading indicates "dry" 
range.

3.4.2   Film Thickness

Measure wet film thickness every 100 square feetduring application by 
placing flat metal plates on the substrate or using a mil-thickness gage 
especially manufactured for the purpose.

3.5   INFORMATION CARD

Furnish a typewritten card containing information listed in the attached 
Form l, framed in a watertight frame under clear glass or plastic for each 
waterproofing installation.  Furnish framed card and duplicate card.
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FORM 1

FLUID-APPLIED WATERPROOFING SYSTEM COMPONENTS

1.  Contract Number

2.  Date Work Completed

3.  Project Specification Designation

4.  Substrate Material

5.  Slope of Substrate

6.  Drains Type/Manufacturer

7.  Waterproofing
    a.  Membrane
    b.  Sealant
    c.  Elastomeric Sheet
    d.  Materials Manufacturer(s)

8.  Protection Board
    a.  Type
    b.  Thickness
    c.  Manufacturer's Name

9.  Drainage Course Material Graduation

10. Insulation
    a.  Type
    b.  Thickness
    c.  Manufacturer's Name

11. Protection Slab
    a.  Material
    b.  Thickness
    c.  Support
    d.  Joint System

12. Wearing Course
    a.  Type
    b.  Slope
    c.  Joint System
    d.  Sealant/Gasket Type

13. Wearing Surface Type
    Manufacturer's Name

14. Statement of Compliance or Exception

    Contractor's Signature            Date Signed

    Inspector's Signature             Date Signed

        -- End of Section --
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SECTION 07 16 16

CRYSTALLINE WATERPROOFING
03/12

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 109/C 109M (2008) Standard Test Method for 
Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)

ASTM C 150 (2007) Standard Specification for Portland 
Cement

ASTM D 4258 (2005, rev. 2012) Practice for Surface 
Cleaning Concrete for Coating

ASTM D 4260 (2005, rev. 2012) Standard Practice for 
Liquid and Gelled Acid Etching

1.2   SYSTEM DESCRIPTION

A.   Section includes crystalline waterproofing for positive negative-side 
application to concrete and concrete unit masonry.

1.2.1   Performance Requirements

A.   Provide waterproofing that prevents passage of water under hydrostatic 
pressure and complies with physical requirements specified as demonstrated 
by testing performed by independent testing agency of manufacturer's 
current waterproofing formulation.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Product Data; G

SD-08 Manufacturer's Instructions

Material Safety Data; G
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SD-09 Manufacturer's Field Reports

Factory test reports; G

SD-10 Operation and Maintenance Data

Maintenance Manuals; G

SD-11 Closeout Submittals

As-built Drawings; G

1.4   QUALITY ASSURANCE

A.   Qualification of Manufacturer

1.   Minimum 10 years experience manufacturing primary and secondary 
waterproofing products similar to those required for this Project.
2.   Certify that products proposed for use on project meet or exceed 
specified requirements and are suitable for use intended.

B.  Qualifications of Installer

1.   Waterproofing system manufacturer shall certify that Installer is 
approved, authorized, or licensed by manufacturer, has a minimum 3 
years experience as approved installer with that manufacturer for 
specified waterproofing system, and is eligible to receive specified 
warranty.
2.   Minimum 5 years experience installing waterproofing systems 
similar to those specified for this Project.  Installer shall supply 
names and locations of 5 projects of similar size and scope that it has 
constructed within previous 5 years that have history of successful 
in-service performance.

a.   Include names, addresses, and telephone numbers of architects 
and owners.

C.   Preinstallation Conference:  Approximately 2 weeks before scheduled 
start of waterproofing installation, meet at Project site with 
waterproofing Installer; preparer of substrate to receive waterproofing; 
installers of other Work in and around waterproofing that must precede, 
follow, penetrate, or is contiguous to waterproofing, (including mechanical 
and electrical installers as applicable); Architect; Independent 
Waterproofing Inspector; Owner; and waterproofing manufacturer's 
representative to review materials, procedures, schedules, and other 
requirements and conditions related to installing waterproofing.

1.   Review requirements for waterproofing, including surface 
preparation specified in other Sections, substrate condition, and 
pretreatment, minimum curing period, forecasted weather conditions, 
special details and sheet flashings, installation procedures, 
inspection and testing procedures, and protection of repairs.

D.   Single Source Responsibility:  Obtain primary waterproofing materials 
and accessories including, but not limited to, sheet flashings, protection 
course, and drainage panels, as applicable, from one source from single 
manufacturer.  Provide secondary materials only as recommended by 
manufacturer of primary materials.

SECTION 07 16 16  Page 3



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

1.   Assign Work closely associated with waterproofing including, but 
not limited to, waterproofing accessories and flashing used in 
conjunction with waterproofing, expansion joints in membrane, 
insulation, and protection course on membrane, to applicator of 
waterproofing, for single, undivided responsibility.

F.   Independent Waterproofing Inspector:  Subject to Owner's approval, 
engage independent third party inspection firm.

1.   Principal of firm and inspector assigned to Project shall be 
registered by the Roof Consultants Institute (RCI) as Certified 
Professional Waterproofing Consultant (CPWC), Certified Professional 
Roofing Consultant (CPRC), or Registered Roof Consultant (RRC)

a.   Equivalent certification by other nationally recognized 
organization may be considered at Owner's sole discretion.

H.   Manufacturer's technical representative shall be onsite prior to 
application, during first stages of application, and at intervals required 
to ensure that preparations are adequate and that material is being applied 
according to manufacturer's written recommendations and Contract 
requirements.

1.5   PROJECT CONDITIONS

A.   Weather Limitations:  Proceed with application only when existing and 
forecasted weather conditions permit crystalline waterproofing to be 
performed according to manufacturer's written instructions.

B.   Proceed with waterproofing work only after pipe sleeves, vents, curbs, 
inserts, drains, and other projections through the substrate to be 
waterproofed have been completed.  Proceed only after substrate defects, 
including honeycombs, voids, and cracks, have been repaired to provide a 
sound substrate free of forming materials, including reveal inserts.

C.   Ambient Conditions:  Proceed with waterproofing work only if 
temperature is maintained at 40 deg F (4.4 deg C) or above during work and 
cure period, and space is well ventilated and kept free of water.

1.6   WARRANTY

A.   Submit written warranty signed by manufacturer and Installer agreeing 
to repair or replace waterproofing, sheet flashings, and other components 
of waterproofing system that fail in materials or workmanship within 
specified warranty period.  Warranty includes removing and replacing other 
Work that conceals waterproofing.

1.   Warranty Period:  Five<Insert number> years from date of 
Substantial Completion.

B.   Special Installer's Warranty:  Specified form, signed by Installer 
covering Work of this Section, for warranty period of 5 years from date of 
Substantial Completion.
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PART 2   PRODUCTS

2.1   WATERPROOFING MATERIALS

A.   Crystalline Waterproofing:  Prepackaged, gray -colored proprietary 
blend of portland cement, specially treated sand, and active chemicals 
that, when mixed with water and applied, penetrates into concrete and 
concrete unit masonry and reacts chemically with the byproducts of cement 
hydration in the presence of water to develop crystalline growth within 
substrate capillaries to produce an impervious, dense, waterproof 
substrate; that has VOC content complying with limits of authorities having 
jurisdiction; with properties meeting or exceeding the criteria specified 
below.

1.   Products:  Subject to compliance with requirements, available 
products that may be incorporated into the Work include, but are not 
limited to, the following:

a.   Euclid Tamms; HEY'DI K-11 HEY'DI POWER X SYSTEM. (Basis of 
Design
b.   Anti-Hydro International, Inc.; A-H Hydrocap.
c.   AQUAFIN, Inc.; AQUAFIN-1C.
d.   BASF Building Systems; Tegraproof.
e.   Conproco Corporation; Conpro Super Seal.
f.   Gemite Products Inc.; Cem-Kote CW Plus.
g.   ICS Penetron International Ltd.; Penetron.
h.   International Chem-Crete, Inc.; Chem-Cretex Cem 600.
i.   IPA Systems, Inc.; Drycon.

2.   Water Permeability:  Maximum zero for water at 30 feet (9 m) 
<Insert requirement> when tested according to CE CRD-C 48.
3.   Compressive Strength:  Minimum 4000 psi (27.6 MPa) <Insert value> 
at 28 days when tested according to ASTM C 109/C 109M.

2.2   ACCESSORY MATERIALS

A.   Patching Compound:  Factory-premixed cementitious repair mortar, crack 
filler, or sealant recommended by waterproofing manufacturer for filling 
and patching tie holes, honeycombs, reveals, and other imperfections; 
compatible with substrate and other materials indicated; and VOC content 
complying with limits of authorities having jurisdiction.

B.   Plugging Compound:  Factory-premixed cementitious compound with 
hydrophobic properties and recommended by waterproofing manufacturer; 
resistant to water and moisture but vapor permeable for all standard 
applications (vertical, overhead, and horizontal surfaces not exposed to 
vehicular traffic); compatible with substrate and other materials 
indicated; and VOC content complying with limits of authorities having 
jurisdiction.

C.   Portland Cement:  ASTM C 150, Type I.

D.   Sand:  ASTM C 144.

E.   Polymer Admixture for Protective Topping:  Polymer bonding agent and 
admixture designed to improve adhesion to prepared substrates and not to 
create a vapor barrier.

F.   Water:  Potable.
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2.3   MIXES

A.   Crystalline Waterproofing:  Add prepackaged dry ingredients to water 
according to manufacturer's written instructions.  Mix together with 
mechanical mixer or by hand to required consistency.

B.   Protective Topping:  Measure, batch, and mix portland cement and sand 
in the proportion of 1:3 and water gaged with a polymer admixture.  Blend 
together with mechanical mixer to required consistency.

PART 3   EXECUTION

3.1   EXAMINATION

A.   Examine substrates, areas, and conditions, with Applicator present, 
for suitable conditions where waterproofing is to be applied.

B.   Proceed with application only after unsatisfactory conditions have 
been corrected.

C.   Notify Architect in writing of active leaks or defects that would 
affect system performance.

3.2   PREPARATION

A.   Protect other work from damage caused by cleaning, preparation, and 
application of waterproofing.  Provide temporary enclosure to confine 
spraying operation and to ensure adequate ambient temperatures and 
ventilation conditions for application.

B.   Do not allow waterproofing, patching, and plugging materials to enter 
reveals or annular spaces intended for resilient sealants or gaskets, such 
as joint spaces between pipes and pipe sleeves.

C.   Stop active water leaks with plugging compound according to 
waterproofing manufacturer's written instructions.

D.   Repair damaged or unsatisfactory substrate with patching compound 
according to manufacturer's written instructions.

1.   At holes and cracks in substrate, remove loosened chips and cut 
reveal with sides perpendicular to surface, not tapered, and 
approximately 1 inch deep.  Fill reveal with patching compound flush 
with surface.

E.   Surface Preparation:  Comply with waterproofing manufacturer's written 
instructions to remove efflorescence, chalk, dust, dirt, mortar spatter, 
grease, oils, paint, curing compounds, and form-release agents to ensure 
that waterproofing bonds to surfaces.

1.   Clean concrete surfaces according to ASTM D 4258.

a.   Scratch- and Float-Finished Concrete:  Etch with 10 percent 
muriatic (hydrochloric) acid solution according to ASTM D 4260.
b.   Prepare smooth-formed and trowel-finished concrete by 
mechanical abrading or abrasive-blast cleaning according to ASTM D 
4259.
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2.   Clean concrete unit masonry surfaces according to ASTM D 4261.

a.   Lightweight Concrete Unit Masonry:  Etch with 10 percent 
muriatic (hydrochloric) acid solution or abrade surface by wire 
brushing.  Remove acid residue until pH readings of water after 
rinse are not more than 1.0 pH lower or 2.0 pH higher than pH of 
water before rinse.
b.   Medium- and Normal-Weight Concrete Unit Masonry:  Sandblast 
or bushhammer to a depth of 1/16 inch .

3.   Concrete Joints:  Clean reveals according to waterproofing 
manufacturer's written instructions.

3.3   APPLICATION

A.   General:  Comply with waterproofing manufacturer's written 
instructions for application and curing.

1.   Saturate surface with water for several hours prior to application 
and maintain damp condition until applying waterproofing.  Remove 
standing water.
2.   Apply waterproofing to surfaces indicated on Drawings.
3.   Number of Coats:  Three.
4.   Application Method:  Brush or Spray.  Apply to ensure that each 
coat fills voids and is in full contact with substrate or previous coat.
5.   Dampen surface between coats.

B.   Final Coat Finish:  Smooth.

C.   Curing:  Moist-cure waterproofing for three days immediately after 
final coat has set, followed by air drying, unless otherwise recommended in 
writing by manufacturer.

D.   Waterproofing Treatment Extensions:  Extend waterproofing treatment as 
follows:

1.   Onto every substrate in areas indicated for treatment in elevator 
pit.

E.   Protective Topping:  Apply 1-inch- thick, protective topping over 
floor surfaces.

3.4   FIELD QUALITY CONTROL

A.   Independent Waterproofing Inspector:  Provide full-time quality 
control inspection of waterproofing Work as Work is performed.

1.   During installation, notify Contracting Officer of conditions or 
installation procedures which are not consistent with specified 
requirements or will prevent installed waterproofing system from 
performing as specified.
2.   After installation and prior to covering waterproofing system 
submit written report to Contracting Officer.

B.   After installation and prior to covering waterproofing system, arrange 
for system manufacturer's technical personnel to inspect waterproofing 
installation and submit report to Contracting Officer.

1.   Notify Architect and Owner 48 hours in advance of date and time of 
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inspection.

       -- End of Section --
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SECTION 07 21 13

BOARD AND BLOCK INSULATION
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 165 (2007) Standard Test Method for Measuring 
Compressive Properties of Thermal 
Insulations

ASTM C 203 (2005a) Breaking Load and Flexural 
Properties of Block-Type Thermal Insulation

ASTM C 272 (2001; R 2007) Water Absorption of Core 
Materials for Structural Sandwich 
Constructions

ASTM C 553 (2008) Standard Specification for Mineral 
Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications

ASTM C 578 (2010) Standard Specification for Rigid, 
Cellular Polystyrene Thermal Insulation

ASTM C 591 (2009) Standard Specification for Unfaced 
Preformed Rigid Cellular Polyisocyanurate 
Thermal Insulation

ASTM C 612 (2010) Mineral Fiber Block and Board 
Thermal Insulation

ASTM C 930 (2005) Potential Health and Safety 
Concerns Associated with Thermal 
Insulation Materials and Accessories

ASTM D 3833/D 3833M (1996; R 2006) Water Vapor Transmission of 
Pressure-Sensitive Tapes

ASTM D 4397 (2010) Standard Specification for 
Polyethylene Sheeting for Construction, 
Industrial, and Agricultural Applications

ASTM E 136 (2009b) Behavior of Materials in a 
Vertical Tube Furnace at 750 Degrees C

ASTM E 154 (2008a) Water Vapor Retarders Used in 
Contact with Earth Under Concrete Slabs, 
on Walls, or as Ground Cover
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ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM E 96/E 96M (2005) Standard Test Methods for Water 
Vapor Transmission of Materials

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 54 (2009; TIA 10-3) National Fuel Gas Code

NFPA 70 (2011) National Electrical Code

TECHNICAL ASSOCIATION OF THE PULP AND PAPER INDUSTRY (TAPPI)

TAPPI T803 OM (2010) Puncture Test of Container Board

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.134 Respiratory Protection

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Block or board insulation; G

Vapor retarder

Pressure sensitive tape

Protection board or coating

Accessories

Certification

SD-08 Manufacturer's Instructions

Block or Board Insulation

Adhesive

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials to the site in original sealed wrapping bearing 
manufacturer's name and brand designation, specification number, type, 
grade, R-value, and class.  Store and handle to protect from damage.  Do 
not allow insulation materials to become wet, soiled, crushed, or covered 
with ice or snow.  Comply with manufacturer's recommendations for handling, 
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storing, and protecting of materials before and during installation.

1.3.2   Storage

Inspect materials delivered to the site for damage; unload and store out of 
weather in manufacturer's original packaging.  Store only in dry locations, 
not subject to open flames or sparks, and easily accessible for inspection 
and handling.

1.4   SAFETY PRECAUTIONS

1.4.1   Respirators

Provide installers with dust/mist respirators, training in their use, and 
protective clothing, all approved by National Institute for Occupational 
Safety and Health (NIOSH)/Mine Safety and Health Administration (MSHA) in 
accordance with 29 CFR 1910.134.

1.4.2   Other Safety Considerations

Consider safety concerns and measures as outlined in ASTM C 930.

PART 2   PRODUCTS

2.1   BLOCK OR BOARD INSULATION

Provide only thermal insulating materials recommended by manufacturer for 
type of application indicated.  Provide board or block thermal insulation 
conforming to the following standards and the physical properties listed 
below:

a.  Mineral Fiber Block and Board:  ASTM C 612

b.  Unfaced Preformed Rigid Polyurethane and Polyisocyanurate Board: 
ASTM C 591

2.1.1   Thermal Resistance

As indicated.

2.1.2   Fire Protection Requirement

a.  Flame spread index of 0 or less when tested in accordance with ASTM E 84.

b.  Smoke developed index of 0 or less when tested in accordance with 
ASTM E 84.

2.1.3   Other Material Properties

Provide thermal insulating materials with the following properties:

b.  Mineral fiber board:  Compressive strength:  Minimum load required to 
produce a reduction in thickness of 10 percent, lbf/sft:  25 when 
tested according to ASTM C 165.

b.  Flexural strength:  Not less than 25 psi when measured according to 
ASTM C 203.

c.  Water Vapor Permeance:  Not more than 27.2 Perms or less when measured 
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according to ASTM E 96/E 96M, desiccant method, in the thickness 
required to provide the specified thermal resistance, including 
facings, if any.

d.  Water Absorption:  Not more than 2 percent by total immersion, by 
volume, when measured according to ASTM C 272.

e.  Water Adsorption:  Not more than 1 percent by volume when measured in 
accordance with paragraph 14 of ASTM C 553.

2.1.4   Premolded Concrete Masonry Insert

ASTM C 578.  Install inserts in concrete masonry units at the masonry unit 
manufacturing plant.  Provide insert with thickness not less than 1 1/4 
inches.

2.1.5   Recycled Materials

Provide thermal insulation containing recycled materials to the extent 
practicable, provided that the material meets all other requirements of 
this section.  The minimum required recycled material contents (by weight, 
not volume) are:

Polyisocyanurate/Polyurethane:  9 percent
Phenolic Rigid Foam :           5 percent
Perlite Board:                 23 percent

2.1.6   Prohibited Materials

Do not provide materials containing more than one percent of asbestos.

2.2   VAPOR RETARDER AND DAMPPROOFING

2.2.1   Vapor Retarder in Frame Walls and Roofs

a.  6 mil thick polyethylene sheeting conforming to ASTM D 4397 and having 
a water vapor permeance of one perm or less when tested in accordance 
with ASTM E 96/E 96M.

b.  Membrane with the following properties:

Water Vapor Permeance:  ASTM E 96/E 96M:  1 perm
Maximum Flame Spread:  ASTM E 84:  25 
Combustion Characteristics:  Passing ASTM E 136
Puncture Resistance:  TAPPI T803 OM:  15 

2.2.2   Vapor Retarder under Floor Slab

a.  Water vapor permeance:   0.2 Perm or less when tested in accordance 
with ASTM E 96/E 96M.

b.  Puncture resistance:  Maximum load no less than 40 pounds when tested 
according to ASTM E 154.

2.3   PRESSURE SENSITIVE TAPE

As recommended by manufacturer of vapor retarder and having a water vapor 
permeance rating of one perm or less when tested in accordance with 
ASTM D 3833/D 3833M.
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2.4   PROTECTION BOARD OR COATING

As recommended by insulation manufacturer.

2.5   ACCESSORIES

2.5.1   Adhesive

As recommended by insulation manufacturer.

2.5.2   Mechanical Fasteners

Corrosion resistant fasteners as recommended by the insulation manufacturer.

PART 3   EXECUTION

3.1   EXISTING CONDITIONS

Before installing insulation, ensure that all areas that will be in contact 
with the insulation are dry and free of projections which could cause 
voids, compressed insulation, or punctured vapor retarders.  If installing 
perimeter or under slab insulation, check that the fill is flat, smooth, 
dry, and well tamped. If moisture or other conditions are found that do not 
allow the proper installation of the insulation, do not proceed but notify 
the Contracting Officer of such conditions.

3.2   PREPARATION

3.2.1   Blocking Around Heat Producing Devices

Unless using insulation board that passes ASTM E 136 in addition to the 
requirements in Part 2, install non-combustible blocking around heat 
producing devices to provide the following clearances:

a.  Recessed lighting fixtures, including wiring compartments, ballasts, 
and other heat producing devices, unless certified for installation 
surrounded by insulation:  3 inches from outside face of fixtures and 
devices or as required by NFPA 70and, if insulation is to be placed 
above fixture or device, 24 inches above fixture.

b.  Gas Fired Appliances:  Clearances as required in NFPA 54.

Blocking is not required if chimneys or flues are certified by the 
Manufacturer for use in contact with insulating materials.

3.3   INSTALLATION

3.3.1   Insulation Board

Install and handle insulation in accordance with the manufacturer's 
installation instructions.  Keep material dry and free of extraneous 
materials.  Observe safe work practices.

3.3.2   Electrical Wiring

Do not install insulation in a manner that would sandwich electrical wiring 
between two layers of insulation.
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3.3.3   Cold Climate Requirement

Place insulation to the outside of pipes.

3.3.4   Continuity of Insulation

Butt tightly against adjoining boards, studs, rafters, joists, sill plates, 
headers and obstructions.  Provide continuity and integrity of insulation 
at corners, wall to ceiling joint, roof, and floor.  Avoid creating any 
thermal bridges or voids.

3.4   INSTALLATION ON WALLS

3.4.1   Installation using Furring Strips

Install insulation between members as recommended by insulation 
manufacturer.

3.4.2   Adhesive Attachment to Concrete and Masonry Walls

Apply adhesive to wall and completely cover wall with insulation.

a.  As recommended by the insulation manufacturer.

b.  Use only full back method for pieces of one square foot or less.

c.  Butt all edges of insulation and seal edges with tape.

3.4.3   Mechanical Attachment on Concrete and Masonry Walls

Cut insulation to cover walls.  Apply adhesive to wall and set clip or 
other mechanical fastener in adhesive as recommended by manufacturer.  
After curing of adhesive, install insulation over fasteners, bend split 
prongs flush with insulation.  Butt all edges of insulation and seal with 
tape.

3.4.4   Protection Board or Coating

Install protection board or coating in accordance with manufacturer's 
instructions.  Install protection over all exterior exposed insulation 
board and down to 1 foot below grade.

3.5   INSTALLATION ON UNDERSIDE OF CONCRETE FLOOR SLAB

3.5.1   Mechanically Fastened Systems

Size insulation to cover underside of slab.  Apply adhesive to slab and set 
fasteners in adhesive as recommended by manufacturer.  After curing of 
adhesive, install insulation over fasteners, bend split prongs flush with 
insulation.  Butt all edges of insulation and seal with tape.

3.5.2   Adhesively Bonded Systems

Apply adhesive to underside of the and completely cover wall with 
insulation.

a.  As recommended by insulation manufacturer.

b.  Use full back method for insulation pieces one square foot or less.
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c.  Butt all edges of insulation and seal with tape.

3.6   PERIMETER AND UNDER SLAB INSULATION

Install perimeter thermal insulation where heated spaces are adjacent to 
exterior walls or slab edges in slab-on-grade or floating-slab construction.

3.6.1   Manufacturer's Instructions

Install, attach, tape edges, provide vapor retarder and other requirements 
such as protection against vermin, insects, damage during construction as 
recommended in manufacturer's instructions.

3.6.2   Insulation on Vertical Surfaces

Install thermal insulation on exterior of foundation walls, on grade beams, 
partially below grade, on edges of slabs on grade or as indicated on 
Drawings.  Fasten insulation with adhesive or mechanical fasteners.

3.6.3   Insulation Under Slab

Provide insulation horizontally under slab on grade as indicated.  Turn 
insulation up at slab edge, and extend full height of slab.  Install 
insulation on top of vapor retarder and turn retarder up over the outside 
edge of insulation to top of slab.

3.6.4   Protection of Insulation

Protect insulation on vertical surfaces from damage during construction and 
back filling by application of protection board or coating.  Do not leave 
installed vertical insulation unprotected overnight.  Install protection 
over entire exposed exterior insulation board.  Provide protection 
extending at least one foot below grade.

3.7   VAPOR RETARDER

Apply a continuous vapor retarder as indicated.  Overlap all joints at least
 6 inches and seal with pressure sensitive tape.  Seal at sill, header, 
windows, doors and utility penetrations.  Repair punctures or tears with 
pressure sensitive tape.

3.8   ACCESS PANELS AND DOORS

Affix insulation to all access panels greater than one square foot and all 
access doors in insulated floors and ceilings.  Use insulation with same 
R-Value as that for floor or ceiling.

        -- End of Section --
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SECTION 07 21 16

MINERAL FIBER BLANKET INSULATION
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 665 (2006) Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction 
and Manufactured Housing

ASTM C 930 (2005) Potential Health and Safety 
Concerns Associated with Thermal 
Insulation Materials and Accessories

ASTM D 3833/D 3833M (1996; R 2006) Water Vapor Transmission of 
Pressure-Sensitive Tapes

ASTM E 136 (2009b) Behavior of Materials in a 
Vertical Tube Furnace at 750 Degrees C

ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 54 (2009; TIA 10-3) National Fuel Gas Code

NFPA 70 (2011) National Electrical Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.134 Respiratory Protection

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Blanket insulation

Sill sealer insulation
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Vapor retarder

Pressure sensitive tape

Accessories

Certification

SD-08 Manufacturer's Instructions

Insulation

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials to site in original sealed wrapping bearing 
manufacturer's name and brand designation, specification number, type, 
grade, R-value, and class.  Store and handle to protect from damage.  Do 
not allow insulation materials to become wet, soiled, crushed, or covered 
with ice or snow.  Comply with manufacturer's recommendations for handling, 
storing, and protecting of materials before and during installation.

1.3.2   Storage

Inspect materials delivered to the site for damage; unload and store out of 
weather in manufacturer's original packaging.  Store only in dry locations, 
not subject to open flames or sparks, and easily accessible for inspection 
and handling.

1.4   SAFETY PRECAUTIONS

1.4.1   Respirators

Provide installers with dust/mist respirators, training in their use, and 
protective clothing, all approved by National Institute for Occupational 
Safety and Health (NIOSH)/Mine Safety and Health Administration (MSHA) in 
accordance with 29 CFR 1910.134.

1.4.2   Smoking

Do not smoke during installation of blanket thermal insulation.

1.4.3   Other Safety Concerns

Consider other safety concerns and measures as outlined in ASTM C 930.

PART 2   PRODUCTS

2.1   BLANKET INSULATION

ASTM C 612, Type IV ; Class B, membrane-faced surface with a flame 
propagation resistance; critical radiant flux of 0.11 Btu/ft2 or greater, 
except a flame spread rating of 25 or less and a smoke developed rating of 0
 or less when tested in accordance with ASTM E 84.

Basis of Design: ROXUL; Cavity Rock DD.
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2.1.1   Thermal Resistance Value (R-VALUE)

4.3/IN

2.1.2   Recycled Materials

Provide Thermal Insulation containing recycled materials to the extent 
practicable, provided the material meets all other requirements of this 
section.  The minimum required recycled materials content by weight are:

Rock Wool:   75 percent slag
Fiberglass:  20 to 25 percent glass cullet

2.1.3   Prohibited Materials

Do not provide asbestos-containing materials.

2.2   SILL SEALER INSULATION

ASTM C 665, Type I.

2.3   BLOCKING

Wood, metal, unfaced mineral fiber blankets in accordance with ASTM C 665, 
Type I, or other approved materials.  Use only non-combustible materials 
meeting the requirements of ASTM E 136 for blocking  heat producing devices.

2.4   PRESSURE SENSITIVE TAPE

As recommended by the vapor retarder manufacturer and having a water vapor 
permeance rating of one perm or less when tested in accordance with 
ASTM D 3833/D 3833M.

2.5   ACCESSORIES

2.5.1   Adhesive

As recommended by the insulation manufacturer.

2.5.2   Mechanical Fasteners

Corrosion resistant fasteners as recommended by the insulation manufacturer.

2.5.3   Wire Mesh

Corrosion resistant and as recommended by the insulation manufacturer.

PART 3   EXECUTION

3.1   EXISTING CONDITIONS

Before installing insulation, ensure that areas that will be in contact 
with the insulation are dry and free of projections which could cause 
voids, compressed insulation, or punctured vapor retarders.  If moisture or 
other conditions are found that do not allow the workmanlike installation 
of the insulation, do not proceed but notify Contracting Officer of such 
conditions.
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3.2   PREPARATION

3.2.1   Blocking at Access Doors

Prior to installation of insulation, install permanent blocking to prevent 
insulation from slipping over, clogging, or restricting air flow through 
soffit vents at eaves.   Install permanent blocking to maintain 
accessibility to equipment or controls that require maintenance or 
adjustment.

3.2.2   Blocking Around Heat Producing Devices

Install non-combustible blocking around heat producing devices to provide 
the following clearances:

a.  Recessed lighting fixtures, including wiring compartments, ballasts, 
and other heat producing devices, unless these are certified by the 
manufacturer for installation surrounded by insulation: 3 inches from 
outside face of fixtures and devices or as required by NFPA 70 and, if 
insulation is to be placed above fixture or device, 24 inches above 
fixture.

d.  Gas Fired Appliances:  Clearances as required in NFPA 54.

3.3   INSTALLATION

3.3.1   Insulation

Install and handle insulation in accordance with manufacturer's 
instructions.  Keep material dry and free of extraneous materials.  Ensure 
personal protective clothing and respiratory equipment is used as 
required.  Observe safe work practices.

3.3.1.1   Electrical wiring

Do not install insulation in a manner that would sandwich electrical wiring 
between two layers of insulation.

3.3.1.2   Continuity of Insulation

Install blanket insulation to butt tightly against adjoining blankets and 
to studs, rafters, joists, sill plates, headers and any obstructions.   
Provide continuity and integrity of insulation at corners, wall to ceiling 
joints, roof, and floor.  Avoid creating thermal bridges.

3.3.1.3   Installation at Bridging and Cross Bracing

Insulate at bridging and cross bracing by splitting blanket vertically at 
center and packing one half into each opening.  Butt insulation at bridging 
and cross bracing; fill in bridged area with loose or scrap insulation.

3.3.1.4   Cold Climate Requirement

Place insulation to the outside of pipes.
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3.3.1.5   Insulation without Affixed Vapor Retarder

Provide snug friction fit to hold insulation in place.  Stuff pieces of 
insulation into cracks between trusses, joists, studs and other framing, 
such as at attic access doors, door and window heads, jambs, and sills, 
band joists, and headers.

3.3.1.6   Sizing of Blankets

Provide only full width blankets when insulating between trusses, joists, 
or studs.  Size width of blankets for a snug fit where trusses, joists or 
studs are irregularly spaced.

3.3.1.7   Special Requirements for Ceilings

Place insulation under electrical wiring occurring across joists.  Pack 
insulation into narrowly spaced framing.  Do not block flow of air through 
soffit vents.  

3.3.1.8   Installation of Sill Sealer

Size sill sealer insulation and place insulation over top of masonry or 
concrete perimeter walls or concrete perimeter floor slab on grade.  Fasten 
sill plate over insulation.

3.3.1.9   Special Requirements for Floors

Hold insulation in place with corrosion resistant wire mesh, wire 
fasteners, or wire lacing.

3.3.1.10   Access Panels and Doors

Affix blanket insulation to access panels greater than one square foot and 
access doors in insulated floors and ceilings.  Use insulation with same 
R-Value as that for floor or ceiling.

        -- End of Section --
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SECTION 07 22 00

ROOF AND DECK INSULATION
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 1050 (1991) Standard Specification for Rigid 
Cellular Polystyrene-Cellulosic Fiber 
Composite Roof Insulation

ASTM C 1177/C 1177M (2008) Standard Specification for Glass 
Mat Gypsum Substrate for Use as Sheathing

ASTM C 1289 (2010) Standard Specification for Faced 
Rigid Cellular Polyisocyanurate Thermal 
Insulation Board

ASTM C 208 (2008a) Cellulosic Fiber Insulating Board

ASTM C 726 (2005e1) Mineral Fiber Roof Insulation 
Board

ASTM C 728 (2005; R 2010) Perlite Thermal Insulation 
Board

ASTM C726 (2011) Mineral Fiber Roof Insulation Board

ASTM D 2178 (2004) Asphalt Glass Felt Used in Roofing 
and Waterproofing

ASTM D 312 (2000; R 2006) Standard Specification for 
Asphalt Used in Roofing

ASTM D 41 (2005) Asphalt Primer Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D 4586 (2007) Asphalt Roof Cement, Asbestos-Free

ASTM D 4601 (2004) Asphalt-Coated Glass Fiber Base 
Sheet Used in Roofing

ASTM D 4897/D 4897M (2001; R 2009) Standard Specification for 
Asphalt-Coated Glass-Fiber Venting Base 
Sheet Used in Roofing

ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials
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FM GLOBAL (FM)

FM 4470 (2010) Single-Ply, Polymer-Modified 
Bitumen Sheet, Built-up Roof (BUR), and 
Liquid Applied Roof Assemblies for Use in 
Class 1 and Noncombustible Roof Deck 
Construction

FM APP GUIDE (updated on-line) Approval Guide 
http://www.approvalguide.com/CC_host/pages/public/custom

FM P9513 (2002) Specialist Data Book Set for 
Roofing Contractors; contains 1-22 (2001), 
1-28 (2002), 1-29 (2002), 1-28R/1-29R 
(1998), 1-30 (2000), 1-31 (2000), 1-32 
(2000), 1-33 (2000), 1-34 (2001), 1-49 
(2000), 1-52 (2000), 1-54 (2001)

UNDERWRITERS LABORATORIES (UL)

UL Bld Mat Dir (2010) Building Materials Directory

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Wood nailers

Tapered roof insulation system; G

Show location and spacing of wood nailers that are required for 
securing insulation and for backnailing of roofing felts.  Show a 
complete description of the procedures for the installation of 
each phase of the system indicating the type of materials, 
thicknesses, identity codes, sequence of laying insulation, 
location of ridges and valleys, special methods for cutting and 
fitting of insulation, and special precautions. The drawings shall 
be based on field measurements.

SD-03 Product Data

Asphalt; G

Insulation; G

Certification

Include minimum thickness of insulation for steel and concrete 
decks and fastener pattern for insulation on steel decks.

SD-06 Test Reports
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Flame spread and smoke developed ratings

Submit in accordance with ASTM E 84.

SD-07 Certificates

Installer qualifications

Certificate stating all insulation is HCFC free.

Certificates for the following items shall exactly identify each 
item by the designation that will appear on the packaging for that 
item. Certificates shall be submitted for all materials that are 
identified by a referenced specification.

Expanded-Perlite Roof Insulation
Polyisocyanurate Roof Insulation
Expansion Joint Filler Strips
Compound

Installer Qualifications

Provide certificates that exactly identify each item by the 
desingation that will appear on the packaging for that item. 
Submit certificates for all materials that are identifed by a 
referenced specification.

SD-08 Manufacturer's Instructions

Nails and fasteners

Roof insulation, including field of roof and perimeter attachment 
requirements.

SD-11 Closeout Submittals

Warranty

1.3   MANUFACTURER'S CERTIFICATE

Submit certificate from the insulation manufacturer attesting that the 
installer has the proper qualifications for installing tapered roof 
insulation systems.

Certificate attesting that the expanded perlite or 
polyisocyanurate insulation contains recovered material and 
showing estimated percent of recovered material.  Certificates of 
compliance for felt materials.

1.4   QUALITY ASSURANCE

1.4.1   Insulation on Combustible Steel or Concrete Decks

Roof insulation shall have a flame spread rating not greater than 75 and a 
smoke developed rating not greater than 150, exclusive of covering, when 
tested in accordance with ASTM E 84.  Insulation bearing the UL label and 
listed in the UL Bld Mat Dir as meeting the flame spread and smoke 
developed ratings will be accepted in lieu of copies of test reports. 
Compliance with flame spread and smoke developed ratings will not be 
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required when insulation has been tested as part of a roof construction 
assembly of the type used for this project and the construction is listed 
as fire-classified in the UL Bld Mat Dir or listed as Class I roof deck 
construction in the FM APP GUIDE.  Insulation tested as part of a roof 
construction assembly shall bear UL or FM labels attesting to the ratings 
specified herein.

Shall be installed in accordance with manufactuer's written instructions 
and in accordance with applicable codes whichever is more stringent.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery

Deliver materials to site in manufacturer's unopened and undamaged standard 
commercial containers bearing the following legible information:

a.  Name of manufacturer;

b.  Brand designation;

c.  Specification number, type, and class, as applicable, where materials 
are covered by a referenced specification; and

d.  Asphalt's flashpoint (FP), equiviscous temperature (EVT), and finished 
blowing temperature (FBT).

Deliver materials in sufficient quantity to allow continuity of the work.

1.5.2   Storage and Handling

Store and handle materials in a manner to protect from damage, exposure to 
open flame or other ignition sources, and from wetting, condensation or 
moisture absorption.  Store in an enclosed building or trailer that 
provides a dry, adequately ventilated environment.  Store felt rolls on 
ends.  For the 24 hours immediately before application of felts, store 
felts in an area maintained at a temperature no lower than 50 degrees F 
above grade and having ventilation around all sides.  Replace damaged 
material with new material.

1.6   ENVIRONMENTAL CONDITIONS

Do not install roof insulation during inclement weather or when air 
temperature is below 40 degrees F and interior humidity is 45 percent or 
greater, or when there is visible ice, frost, or moisture on the roof deck.

1.7   PROTECTION OF PROPERTY

1.7.1   Flame-Heated Equipment

Locate and use flame-heated equipment so as not to endanger the structure 
or other materials on the site or adjacent property.  Do not place 
flame-heated equipment on the roof.  Provide and maintain a fire 
extinguisher near each item of flame-heated equipment.

SECTION 07 22 00  Page 6



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

1.7.2   Protective Coverings

Install protective coverings at paving and building walls adjacent to hoist 
and kettles prior to starting the work.  Lap protective coverings at least 
6 inches, secure them against wind, and vent them to prevent collection of 
moisture on the covered surfaces.  Keep protective coverings in place for 
the duration of the work with asphalt products.

1.7.3   Special Protection

Provide special protection approved by the insulation manufacturer, or 
avoid heavy traffic on completed work when ambient temperature is above 80 
degrees F.

1.7.4   Drippage of Bitumen

Seal joints in and at edges of deck as necessary to prevent drippage of 
asphalt into building or down exterior walls.

PART 2   PRODUCTS

2.1   INSULATION

2.1.1   Insulation Types

Roof insulation shall be one or an assembly of a maximum of three of the 
following materials and compatible with attachment methods for the 
specified insulation and roof membrane:

ASTM C726; Rigid dual density mineral wool board with rigid top layer.

Basis of Design: Roxul; Top Rock DD.

a.  Expanded Perlite Board:  ASTM C 728.  Minimum 3/4 inch thick when both 
top and bottom surfaces will be in contact with asphalt.

b.  Polyisocyanurate Board:  ASTM C 1289 Type II, fibrous felt or glass mat 
membrane both sides, except minimum compressive strength shall be 20 
pounds per square inch (psi).

c.  Composite Boards:  ASTM C 1289, Type III, perlite insulation board 
faced one side, fibrous felt or glass fiber mat membrane on other side. ; 
ASTM C 1289 (Polyisocyanurate-perlite) ; or ASTM C 1050 
(Polystyrene-wood fiberboard), Type III, Grade 1, Class A.

ASTM C 208 Type II, Grade 1 or 2, roof insulating board, treated with 
sizing, wax or bituminous impregnation.  Bituminous impregnation shall be 
limited to 4 percent by weight when used over steel decks.  Maximum board 
size: 4 feet by 4 feet.]

2.1.2   Mineral-Fiber Insulation Board

ASTM C 726.

Rigid dual density mineral wool board with rigid top layer.

Basis of Design: Roxul; Top Rock DD.

2.1.3   Recovered Materials

Provide thermal insulation materials containing recycled materials to the 
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extent practical.  The required minimum recycled material content for the 
listed materials are:

Perlite Composition Board:      23  percent postconsumer paper
Polyisocyanurate/polyurethane:   9  percent recovered material
Phenolic Rigid Foam:             5  percent recovered material
Wood Fiberboard                   percent recovered material

2.1.4   Insulation Thickness

As necessary to provide a thermal resistance (R value) as indicated or more 
for average thickness of tapered system.  Thickness shall be based on the 
"R" value for aged insulation.  Insulation over steel decks shall satisfy 
both specified R value and minimum thickness for width of rib opening 
recommended in insulation manufacturer's published literature.

2.1.5   Tapered Roof Insulation

One layer of the tapered roof insulation assembly shall be factory tapered 
to a slope as indicated on Drawings.  Provide starter and filler blocks as 
required to provide the total thickness of insulation necessary to meet the 
specified slope and thermal conductance. Mitered joints shall be factory 
fabricated and shall consist of two diagonally cut boards or one board 
shaped to provide the required slopes. Identify each piece of tapered 
insulation board by color or other identity coding system, allowing the 
identification of different sizes of tapered insulation board required to 
complete the roof insulation system.

2.1.6   Cants and Tapered Edge Strips

Provide preformed cants and tapered edge strips of the same material as the 
roof insulation; or, when roof insulation material is unavailable, provide 
pressure-preservative treated wood, wood fiberboard, or rigid perlite board 
cants and edge strips as recommended by the roofing manufacturer, unless 
otherwise indicated.  Face of cant strips shall have incline of 45 degrees 
and vertical height of 4 inches.  Taper edge strips at a rate of one to 1 
1/2 inch per foot down to approximately 1/8 inch thick.  Wood shall meet 
the LEED requirements and preservative treatment requirements in Section 
06 10 00 Rough Carpentry.

2.2   PROTECTION BOARD

For use as a thermal barrier (underlayment), fire barrier (overlayment), or 
protection board for hot-mopped, torched-down, or adhesively-applied 
roofing membrane over roof insulation. 

2.2.1   Glass Mat Gypsum Roof Board

ASTM C 1177/C 1177M, 0 Flame Spread and 0 Smoke Developed when tested in 
accordance with ASTM E 84, 500 psi, Class A, non-combustible, 1/2 inch 
thick, 4 by 8 feet board size.

2.3   BITUMENS

2.3.1   Asphalt Primer

ASTM D 41.
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2.3.2   Asphalt

ASTM D 312, Type III or IV.  Asphalt flash point, finished blowing 
temperature, and equiviscous temperature (EVT) for mop and for mechanical 
spreader application shall be indicated on bills of lading or on individual 
containers.

2.3.3   Asphalt Roof Cement

ASTM D 4586, Type I for horizontal surfaces and for surfaces sloped from 0 
to 3 inches per foot, Type II for vertical and surfaces sloped more than 3 
inches per foot.

2.4   MOISTURE CONTROL

2.4.1   Vapor Retarder

2.4.1.1   Asphalt-Saturated Felt Base Sheet for Single Layer Application

ASTM D 4601, weighing not less than 35 pounds per 100 square feet.

2.4.1.2   Asphalt-Coated Glass Felt

ASTM D 2178, Type IV or VI.

2.4.2   Ventilating Felt for Poured Concrete Decks

ASTM D 4897/D 4897M, Type II, non-perforated, with spot mopping holes where 
specified.

2.5   FASTENERS

Flush-driven through flat round or hexagonal steel or plastic plates. Steel 
plates shall be zinc-coated, flat round not less than 1 3/8 inch diameter 
or hexagonal not less than 28 gage.  Plastic plates shall be high-density, 
molded thermoplastic with smooth top surface, reinforcing ribs and not less 
than 3 inches in diameter.  Fastener head shall recess fully into the 
plastic plate after it is driven.  Plates shall be formed to prevent 
dishing.  Do not use bell-or cup-shaped plates. Fasteners shall conform to 
insulation manufacturer's recommendations except that holding power, when 
driven, shall be not less than 40 pounds each in steel deck.  Fasteners for 
steel or concrete decks shall conform to FM APP GUIDE for Class I roof deck 
construction, and shall be spaced to withstand an uplift pressure of 60 
pounds per square foot.

2.5.1   Fasteners for Poured Concrete Decks

Approved hardened fasteners or screws to penetrate deck at least one inch 
but not more than 1 1/2 inches, conforming to FM 4470, and listed in 
FM APP GUIDE for Class I roof deck construction.  Quantity and placement to 
withstand an uplift pressure of 90 psf conforming to FM APP GUIDE.

2.6   WOOD NAILERS

Pressure-preservative-treated as specified in Section 06 10 00 ROUGH 
CARPENTRY.
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PART 3   EXECUTION

3.1   EXAMINATION AND PREPARATION

3.1.1   Surface Inspection

Surfaces shall be clean, smooth, and dry.  Check roof deck surfaces, 
including surfaces sloped to roof drains and outlets, for defects before 
starting work.  

The Contractor shall inspect and approve the surfaces immediately before 
starting installation.  Prior to installing insulation, perform the 
following:

a.  In the presence of the Contracting Officer perform the following 
surface-dryness test on concrete substrates:

(1)  Foaming:  When poured on the deck, one pint of asphalt when 
heated in the range of 350 to 400 degrees F, shall not foam upon 
contact.

(2)  Strippability:  After asphalt used in the foaming test 
application has cooled to ambient temperatures, test coating for 
adherence. Should a portion of the sample be readily stripped 
clean from surface, do not consider surface to be dry and do not 
start application.  Should rain occur during application, stop 
work and do not resume until surface has been tested by method 
above and found dry.

3.1.2   Surface Preparation

Correct defects and inaccuracies in roof deck surface to eliminate poor 
drainage and hollow or low spots and perform the following:

a.  Install wood nailers the same thickness as insulation at eaves, edges, 
curbs, walls, and roof openings for securing cant strips, gravel stops, 
gutters, and flashing flanges.  On decks with slopes of one inch per 
foot or more, install wood nailers perpendicular to slope for securing 
insulation .  Space nailers in accordance with approved shop drawings.

b.  Cover wood decks with a layer of rosin-sized building paper or 
unsaturated felt.  Lap sides and ends not less than 3 inches.  Nail 
sufficiently to prevent tearing or buckling during installation.

c.  Solidly apply asphalt primer to poured concrete decks at the rate of 
one gallon per 100 square feet of roof surface.  Allow primer to dry 
thoroughly.  Place felt strips, 4 inches or more in width, over joints, 
2 inches on each side, between precast concrete units in a heavy 
coating of cold-applied asphalt roof cement.

3.2   INSTALLATION OF VAPOR RETARDER

Install vapor retarder in direct contact with ventilating felt and 
insulation.  Vapor retarder shall consist of either two plies of No. 15 
asphalt-saturated felt, two plies of asphalt-coated glass felt , or one 
layer of asphalt-saturated felt base sheet.  Lay vapor retarder at right 
angles to direction of slope.  Install first ply of felt or base sheet as 
specified herein for the specific deck.  Apply second ply of 2-ply vapor 
retarder system using asphalt at rate of 20 to 35 lbs per 100 square feet, 
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applied within plus or minus 25 degrees F of EVT.  Do not heat asphalt 
above asphalt's FBT or 525 degrees F, whichever is less.  Use thermometers 
to check temperatures during heating and application. Side and end laps 
shall be completely sealed.  Asphalt shall be visible beyond all edges of 
each ply as it is being installed.  Plies shall be laid free of wrinkles, 
buckles, creases or fishmouths.  Workers shall not walk on mopped surfaces 
when the asphalt is sticky.  Press out air bubbles to obtain complete 
adhesion between surfaces.  At walls, eaves and rakes, and other vertical 
surfaces, the vapor retarder organic felts shall be extended9 inches, or 
separate organic felt plies shall be extended 9 inches, with not less than 
9 inches on the substrate, and the extended portion turned back and mopped 
in over the top of the insulation.  At roof penetrations other than walls, 
eaves and rakes, and vertical surfaces, the vapor retarder or separate 
plies shall be extended 9 inches to form a lap which shall later be folded 
back over the edge of the insulation.  Asphalt roof cement shall be used 
under the vapor retarder for at least 9 inches from walls, eaves, rakes and 
other penetrations.

3.2.1   Vapor Retarder on Poured Concrete Decks

Solidly mop primed substrate with asphalt at rate of 20 to 35 lbs per 100 
square feet before installing vapor retarder.  Lay first ply of 2 ply 
system with each sheet lapping 19 inches over the preceding sheet.  Lap 
ends not less than 4 inches.  Stagger laps a minimum of 12 inches.  For a 
vapor retarder consisting of one layer of asphalt base sheet, provide side 
and end laps not less than 4 inches.  Stagger laps a minimum of 12 inches.  
Cement base sheets together with a solid mopping of asphalt.

3.2.2   Over Structural Concrete on Non-Venting Support

One ply of venting inorganic base sheet with mopping holes shall be laid 
dry at right angle to the slope with 4 inch side laps and 6 inch end laps.  
The vapor retarder shall then be applied as specified.

3.3   INSTALLATION OF VENTILATING FELT

Apply ventilating felt in accordance with manufacturer's printed 
instructions.  Extend over roof cants, up vertical surfaces and terminate 
under cap flashing; at roof edges terminate under outside edge of perimeter 
edge nailers or under gravel stop fascia.

3.4   INSULATION INSTALLATION

Apply insulation in two layers with staggered joints when total required 
thickness of insulation exceeds 1/2 inch.  Lay insulation so that 
continuous longitudinal joints are perpendicular to direction of roofing, 
and end joints of each course are staggered with those of adjoining 
courses.  When using multiple layers of insulation, joints of each 
succeeding layer shall be parallel and offset in both directions with 
respect to layer below.  Keep insulation 1/2 inch clear of vertical 
surfaces penetrating and projecting from roof surface.

3.4.1   Installation Using Asphalt

Firmly embed each layer in solid asphalt mopping; mop only sufficient area 
to provide complete embedment of one board at a time.  Provide 20 to 35 lbs 
of asphalt per 100 square feet of roof deck for each layer of insulation.  
Apply asphalt when temperature is within plus or minus 25 degrees F of 
EVT.  Do not heat asphalt above asphalt's FBT or 525 degrees F, whichever 
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is less, for longer than 4 consecutive hours.  Use thermometers to check 
temperatures during heating and application.

3.4.2   Special Precautions for Installation of Foam Insulation

3.4.2.1   Polyisocyanurate Insulation

Where polyisocyanurate foam board insulation is provided, install 1/2 inch 
thick wood fiberboard, glass mat gypsum roof board, or 3/4 inch thick 
expanded perlite board insulation over top surface of foam board 
insulation.  Stagger joints of insulation with respect to foam board 
insulation below.

3.4.3   Cant Strips

Where indicated, provide cant strips at intersections of roof with walls, 
parapets, and curbs extending above roof.  Wood cant strips shall bear on 
and be anchored to wood blocking.  Fit cant strips flush against vertical 
surfaces.  Where possible, nail cant strips to adjoining surfaces.  Where 
cant strips are installed against non-nailable materials, install in heavy 
mopping of asphalt or set in a heavy coating of asphalt roof cement or an 
approved adhesive.

3.4.4   Tapered Edge Strips

Where indicated, provide edge strips in the right angle formed by junction 
of roof and wood nailing strips that extend above level of roof.  Install 
edge strips flush against vertical surfaces of wood nailing strips.  Where 
possible, nail edge strips to adjoining surfaces.  Where installed against 
non-nailable materials, install in heavy mopping of asphalt or set in heavy 
coating of asphalt roof cement or an approved adhesive.

3.5   PROTECTION

3.5.1   Protection of Applied Insulation

Completely cover each day's installation of insulation with the finished 
roofing specified in Section 07 52 00 MODIFIED BITUMINOUS MEMBRANE ROOFING 
on same day.  Do not permit phased construction.    Protect open spaces 
between insulation and parapets or other walls and spaces at curbs, 
scuttles, and expansion joints, until permanent roofing and flashing are 
applied.  Do not permit storing, walking, wheeling, or trucking directly on 
insulation or on roofed surfaces.  Provide smooth, clean board or plank 
walkways, runways, and platforms near supports, as necessary, to distribute 
weight to conform to indicated live load limits of roof construction.  
Exposed edges of the insulation shall be protected by cutoffs at the end of 
each work day or whenever precipitation is imminent.  Cutoffs shall be 2 
layers of bituminous-saturated felt set in plastic bituminous cement or 
single ply or EPDM membrane set in roof cement.  Fill all profile voids in 
cut-offs to prevent entrapping of moisture into the area below the 
membrane.  Cutoffs shall be removed when work is resumed.

3.5.2   Damaged Work and Materials

Restore work and materials that become damaged during construction to 
original condition or replace with new materials.
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3.6   INSPECTION

The Contractor shall establish and maintain an inspection procedure to 
assure compliance of the installed roof insulation with the contract 
requirements.  Any work found not to be in compliance with the contract 
shall be promptly removed and replaced or corrected in an approved manner.  
Quality control shall include, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
insulation workers; start and end time of work.

b.  Verification of certification, listing or label compliance with FM P9513.

c.  Verification of proper storage and handling of insulation and vapor 
retarder materials before, during, and after installation.

d.  Inspection of vapor retarder application, including edge envelopes and 
mechanical fastening.

e.   Inspection of mechanical fasteners; type, number, length, and spacing.

f.  Coordination with other materials, cants, sleepers, and nailing strips.

g.  Inspection of insulation joint orientation and laps between layers, 
joint width and bearing of edges of insulation on deck.

h.   Installation of cutoffs and proper joining of work on subsequent days.

i.  Continuation of complete roofing system installation to cover 
insulation installed same day.

        -- End of Section --
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SECTION 07 27 13

FLUID APPLIED MEMBRANE AIR BARRIERS
02/10

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. When used, a designation following the "G" designation identifies 
the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Air-barrier assemblies; G

            Show locations and extent of air barrier. Include details for 
substrate joints and cracks, counterflashing strips, penetrations, 
inside and outside corners, terminations, and tie-ins with 
adjoining construction

            Include details of interfaces with other materials that form part 
of air barrier

SD-03 Product Data

Include manufacturer's written instructions for evaluating, 
preparing, and treating substrate; technical data; and tested 
physical and performance properties of products.

Documentation for air-barrier products including printed statement 
of VOC content, LEED

SD-06 Test Reports

Documentation from an approved independent testing laboratory 
certifying the air leakage and vapor permeance rates of air 
barrier membranes, including the primary membrane and transition 
sheets, exceed the requirements of the Massachusetts Energy Code 
and in accordance with ASTM E 2178

Test report submittals shall include test results on porous 
substrate and include sustained wind load and gust load air 
leakage results

SD-07 Certificates

From air barrier manufacturer, certifying compatibility of air 
barriers and accessory materials with Project materials that 
connect to or that come in contact with the barrier.
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1.2   QUALITY ASSURANCE

1.2.1   Qualification Data

Submit document stating the applicator of the primary air/vapor barrier 
membranes specified in this section is qualified by the manufacturer as 
suitable for the execution of the Work.

Single-Source Responsibility:

Obtain air barrier materials from a single manufacturer regularly 
engaged in manufacturing the product.

1.3   PERFORMANCE REQUIREMENTS

Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area 
at 1.57 lbf/sq.ft. when tested according to ASTM E 283.

PART 2   PRODUCTS

2.1   VAPOR-RETARDING MEMBRANE AIR BARRIER

2.1.1   Fluid-Applied, Vapor-Retarding Membrane Air Barrier

A. Air/vapor barrier membrane components and accessories must be obtained 
as a single-source from the membrane manufacturer to ensure total system 
compatibility and integrity.

1.   Acceptable Manufacturer: Henry Company.
909 N Sepulveda Blvd, Suite 650
El Segundo, CA  90245 
(800) 598-7663
Web Site: www.Henry.com

2.1.2   Membranes (Basis of Design)

A. Primary liquid air vapor permeable barrier membrane for temperatures 
above 40 degrees F shall be Air-Bloc 31 MR manufactured by Henry; a one 
component water based elastomeric membrane, trowel or spray applied, 
compatibility with substrates, transition membranes and insulation.  
Membrane shall have the following properties:

Air permeability: 0.0002 CFM/ft2 @ 1.6 lbs/ft2 to ASTM E 2178 and ASTM 
E 283 and have no increased air leakage when subjected to a sustained 

wind load of 10.5 lbs/ft2 for 1 hour and gust wind load pressure of 

62.8 lbs/ft2 for 10 seconds when tested at 1.6 lbs/ft2 to ASTM E 331. 

2.2   ACCESSORY MATERIALS

A. General: Accessory materials recommended by air-barrier manufacturer to 
produce a complete air-barrier assembly and compatible with primary 
air-barrier manufacturer to produce a complete air-barrier assembly and 
compatible with primary air-barrier material.

B. Primer: Liquid primer recommended for substrate by air-barrier material 
manufacturer.

C. Counterflashing Strip: Modified bituminous, 40-mil thick, self-adhering 
sheet consisting of 32 mils of rubberize asphalt laminated to an 
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8-mil-thick, cross-laminated polyethylene film with release line backing.

D. Butyl Strip: Vapor retarding, 30 to 40 mils thick, self-adhering; 
polyethylene-film-reinforced top surface laminated to layer of butyl 
adhesive with release liner backing.

E. Modified Bituminous Strip: Vapor retarding, 40 mils thick, smooth 
surfaces, self-adhering; consisting of 36 mils of rubberized asphalt 
laminated to a 4-mil thick polyethylene film with release liner backing.

Joint Reinforcing Strip: Air-barrier manufacturer's glass-fiber-mesh tape.

Substrate-patching Membrane: Manufacturer's standard trowel-grade substrate 
filler.

Adhesive and Tape: Air-barrier manufacturer's standard adhesive and 
pressure-sensitive adhesive tape.

PART 3   EXECUTION

3.1   EXAMINATION

Verify that surfaces and conditions are ready to accept the Work of this 
section. Notify Contracting Officer in writing of any discrepancies. 
Commencement of the Work or any parts thereof shall mean acceptance of the 
prepared substrates.

All surfaces must be sound, dry, clean and free of oil, grease, dirt, 
excess mortar or other contaminants. Fill voids, gaps and spalled areas in 
substrate to provide an even plane.  Strike masonry joints flush.  

Where curing compounds are used they must be clear resin based without oil, 
wax or pigments.

Do not proceed with application of air barrier membrane when rain is 
expected within 24 hours.

Condition materials to room temperature prior to application to facilitate 
handling.

3.2   SURFACE PREPARATION

Water Based Elastomeric Emulsion Air Barrier Membrane: liquid applied water 
based air barrier membrane may be applied to green concrete 16 hours after 
forms are removed.

Ensure all preparatory Work is complete prior to applying primary air 
barrier membrane.

Mechanical fasteners used to secure sheathing boards or penetrate sheathing 
boards shall be set flush with sheathing and fastened into solid backing.

3.3   INSTALLATION OF AIR BARRIER SYSTEM

Joint Treatment:

1. Seal joints up to 1/2 inch and less between panels of exterior grade 
gypsum, DensGlass Gold, plywood, OSB or cementitious panels with joint 
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treatment sealant.

a. Fill joint between sheathing with approved joint treatment 
sealant ensuring contact with all edges of sheathing board.  
Strike flush any excess sealant over joint layer to form a 
continuous layer over the joint. 

2. Alternatively, seal gaps and voids or irregular joints greater than 
1/4-inch between panels of exterior grade gypsum, DensGlass Gold, 
plywood, OSB or cementitious panels with a strip of self-adhering 
air/vapor barrier transition membrane lapped a minimum of 1-1/2 inches 
on both sides of the joint.

a. Prime surfaces as per manufacturers' instructions and allow to 
dry.
b. Align and position self-adhering air/vapor barrier transition 
membrane, remove protective film and press firmly into place. 
Ensure minimum 2 inches overlap at all end and side laps of 
membrane.
c. Roll all laps and membrane with a counter top roller to ensure 
seal.

3. Alternately, joints not exceeding 1/8-inch can be sealed with yellow 
open weave glass fabric.

a. Apply yellow open weave glass fabric centered over joint 
followed by a 1/8 inch (120mils) thick trowel application of 
air/vapor barrier membrane.
b. Allow to dry prior to application of primary vapor permeable 
air barrier membrane.

Inside and Outside Corners

1.   Seal inside and outside corners of sheathing boards with a strip 
of self-adhering transition membrane extending a minimum of 3 inches on 
either side of the corner detail.

a. Prime surfaces as per manufacturers' instructions and allow to 
dry.
b. Align and position self-adhering transition membrane, remove 
protective film and press firmly into place. Ensure minimum 2 
inches overlap at all end and side laps of membrane.
c. Roll all laps and membrane with a counter top roller to ensure 
seal.

Crack Treatment - Masonry and Concrete

1.   Seal cracks over 1/16 inches in masonry and concrete with a strip 
of self-adhering transition membrane lapped a minimum of 1 1/2 inches 
on both sides of the crack. 

a. Prime surfaces as per manufacturers' instructions and allow to 
dry.
b. Align and position self-adhering transition membrane, remove 
protective film and press firmly into place. Ensure minimum 2 
inches overlap at all end and side laps of membrane.
c. Roll all laps and membrane with a counter top roller to ensure 
seal.
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2. Alternately, static cracks 1/16 inch to 1/8 inch can be sealed with 
primary air barrier membrane. 

a. Fill crack with primary air barrier membrane.
b. Allow to dry prior to application of primary vapor permeable 
air barrier membrane.

Transition Areas

1. Tie-in to structural beams, columns, floor slabs and intermittent 
floors, parapet curbs, foundation walls, roofing systems and at the 
interface of dissimilar materials as indicated in drawings with 
self-adhering air barrier transition membrane.

a. Prime surfaces as per manufacturers' instructions and allow to 
dry.
b. Align and position self-adhering transition membrane, remove 
protective film and press firmly into place. Provide minimum 3 
inch lap to all substrates.
c. Ensure minimum 2 inch overlap at all end and side laps of 
membrane.

      d. Roll all laps and membrane with a counter top roller to ensure 
seal.

Primary Air Barrier

1. Apply air barrier in single or dual coat application by spray, flat 
trowel, or roller while temperatures are above 40 degrees and rising.

Smooth surfaces: Onto exterior gypsum sheathing, formed concrete, 
apply air barrier membrane at a rate of 4.25 gallon per 100 sq/ft 
to yield an approximate wet film thickness of 70 mils.
Rough surfaces: Onto CMU, apply air barrier membrane at a rate of 
5.4 gallons per 100 sq/ft to yield an approximate wet film 
thickness of 90 mils.

2. Apply air barrier membrane around all projections and penetrations 
ensuring a complete and continuous air barrier membrane.  Lap liquid 
applied membrane 1 inch over self-adhering membranes to seal leading 
edge.
3. Allow air barrier membrane to dry as per manufacturers 
recommendations prior to placement of insulating materials. 

3.3.1   PROTECTION 

A.   Damp substrates must not be inhibited from drying out.  Do not 
expose the backside of the substrate to moisture or rain.
B.   Cap and protect exposed back-up walls against wet weather 
conditions during and after application of membrane. Drying time varies 
depending on temperature and relative humidity. Protect air barrier 
Work against wet weather conditions for a minimum of 24 hours.  
C.   Air barrier membranes are not designed for permanent exposure. 
Cover as soon as possible.
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SECTION 07 42 13

METAL AND TERRACOTTA RAINSCREEN WALL PANELS
11/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 501.1 (2005) Standard Test Method for Water 
Penetration of Windows, Curtain Walls and 
Doors Using Dynamic Pressure

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

ANSI/AISC 341 (2005; Suppl No. 1 2005) Seismic 
Provisions for Structural Steel Buildings

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI S100 (2007; Supplement 1) North American 
Specification for the Design of 
Cold-Formed Steel Structural Members

AISI SG03-3 (2002; Suppl 2001-2004; R 2008) 
Cold-Formed Steel Design Manual Set

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7-10 (2010) Minimum Design Loads for Buildings 
and Other Structures

AMERICAN WELDING SOCIETY (AWS)

AWS A5.1/A5.1M (2004) Specification for Carbon Steel 
Electrodes for Shielded Metal Arc Welding

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

AWS D1.2/D1.2M (2008) Structural Welding Code - Aluminum

ASTM INTERNATIONAL (ASTM)

ASTM A 1008/A 1008M (2010) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardened

ASTM A 123/A 123M (2009) Standard Specification for Zinc 
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(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 36/A 36M (2008) Standard Specification for Carbon 
Structural Steel

ASTM A 606/A 606M (2009a) Standard Specification for Steel 
Sheet and Strip, High-Strength, Low-Alloy, 
Hot-Rolled and Cold-Rolled, with Improved 
Atmospheric Corrosion Resistance

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A 755/A 755M (2003; R 2008) Standard Specification for 
Steel Sheet, Metallic Coated by the 
Hot-Dip Process and Prepainted by the 
Coil-Coating Process for Exterior Exposed 
Building Products

ASTM A 780/A 780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A 792/A 792M (2009a) Standard Specification for Steel 
Sheet, 55% Aluminum-Zinc Alloy-Coated by 
the Hot-Dip Process

ASTM A 924/A 924M (2010) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM B 117 (2009) Standing Practice for Operating 
Salt Spray (Fog) Apparatus

ASTM C 920 (2010) Standard Specification for 
Elastomeric Joint Sealants

ASTM D 1056 (2007) Standard Specification for Flexible 
Cellular Materials - Sponge or Expanded 
Rubber

ASTM D 1308 (2002; R 2007) Effect of Household 
Chemicals on Clear and Pigmented Organic 
Finishes

ASTM D 1654 (2008) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 1667 (2005) Flexible Cellular Materials - Poly 
(Vinyl Chloride) Foam (Closed-Cell)

ASTM D 2244 (2009b) Calculation of Color Tolerances 
and Color Differences from Instrumentally 
Measured Color Coordinates
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ASTM D 2247 (2010) Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D 2794 (1993; R 2004) Resistance of Organic 
Coatings to the Effects of Rapid 
Deformation (Impact)

ASTM D 3359 (2009e2) Measuring Adhesion by Tape Test

ASTM D 3363 (2005) Film Hardness by Pencil Test

ASTM D 4214 (2007) Standard Test Method for Evaluating 
the Degree of Chalking of Exterior Paint 
Films

ASTM D 4587 (2005) Standard Practice for Fluorescent 
UV-Condensation Exposures of Paint and 
Related Coatings

ASTM D 522 (1993a; R 2008) Mandrel Bend Test of 
Attached Organic Coatings

ASTM D 523 (2008) Standard Test Method for Specular 
Gloss

ASTM D 5894 (2005) Cyclic Salt Fog/UV Exposure of 
Painted Metal, (Alternating Exposures in a 
Fog/Dry Cabinet and a UV/Condensation 
Cabinet)

ASTM D 610 (2008) Evaluating Degree of Rusting on 
Painted Steel Surfaces

ASTM D 714 (2002; R 2009) Evaluating Degree of 
Blistering of Paints

ASTM D 822 (2001; R 2006) Filtered Open-Flame 
Carbon-Arc Exposures of Paint and Related 
Coatings

ASTM D 968 (2005e1) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM E 1592 (2005) Structural Performance of Sheet 
Metal Roof and Siding Systems by Uniform 
Static Air Pressure Difference

ASTM E 283 (2004) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 331 (2000; R 2009) Water Penetration of 
Exterior Windows, Skylights, Doors, and 
Curtain Walls by Uniform Static Air 
Pressure Difference

ASTM E 72 (2005) Conducting Strength Tests of Panels 
for Building Construction
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ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM G 23 (1996) Operating Light-Exposure Apparatus 
(Carbon-Arc Type) With and Without Water 
for Exposure of Nonmetallic Materials

METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)

MBMA MBSM (2002) Metal Building Systems Manual

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM AMP 500 (2006) Metal Finishes Manual

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1793 (2003) Architectural Sheet Metal Manual, 
6th Edition

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 12 (1982; E 2000) Paint Specification No. 12 
Cold-Applied Asphalt Mastic (Extra Thick 
Film)

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

U.S. NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC)

NAVFAC A-A-50570 (1997) Paint, Water-Borne, Acrylic Or 
Modified Acrylic, Semigloss, For Metal 
Surfaces

UNDERWRITERS LABORATORIES (UL)

UL Bld Mat Dir (2010) Building Materials Directory

1.2   DEFINITIONS

Metal Wall Panel:  Metal wall panels, attachment system components and 
accessories necessary for a complete weather-tight wall system.

1.3   DESCRIPTION OF METAL WALL PANEL SYSTEM

Factory color finished, metal wall panel system with concealed fastening 
attachment.  Panel profilesas shown on drawings.

1.3.1   Metal Wall Panel General Performance

Comply with performance requirements, conforming to AISI S100, without 
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failure due to defective manufacture, fabrication, installation, or other 
defects in construction.  Wall panels  and accessory components must 
conform to the following standards:

ASTM A 1008/A 1008M
ASTM A 123/A 123M
ASTM A 36/A 36M

ASTM A 653/A 653M
ASTM A 606/A 606M
ASTM A 755/A 755M for metallic coated steel sheet for exterior coil 

pre-painted applications.
ASTM A 780/A 780M for repair of damage or uncoated areas of hot-dipped 

galvanized coating.
ASTM A 924/A 924M for metallic coated steel sheet
ASTM D 522 for applied coatings
UL Bld Mat Dir

1.3.2   Structural Performance

Maximum calculated fiber stress must not exceed the allowable value in the 
AISI or AA manuals; a one third overstress for wind is allowed.  Midspan 
deflection under maximum design loads is limited to L/180.  Contract 
drawings show the design wind loads and the extent and general assembly 
details of the metal siding.  Contractor must provide design for members 
and connections not shown on the drawings.  Siding panels and accessories 
must be the products of the same manufacturer.

Provide metal wall panel assemblies complying with the load and stress 
requirements in accordance with ASTM E 1592.  Wind Load force due to wind 
action governs the design for panels.

Wall systems and attachments are to resist the wind loads as determined by 
ASTM E 72 and ASCE 7-10 in the geographic area where the construction will 
take place, in pounds per square foot.  Submit five copies of wind load 
tests and seismic tests to the Contracting Officer.

Provide metal wall panel assembly for seismic conditions complying with the 
applicable requirements of ANSI/AISC 341.

1.3.3   Air Infiltration

Air leakage must conform to the limits through the wall assembly area when 
tested according to ASTM E 283.

1.3.4   Water Penetration Under Static Pressure

No water penetration when tested according to ASTM E 331.

1.3.5   Water Penetration Under Dynamic Pressure

No evidence of water leakage when tested according to AAMA 501.1.

1.4   DESCRIPTION OF TERRACOTTA RAINSCREEN PANELS

Exterior wall cladding system consisting of flat exterior grade extruded 
terracotta panels on an aluminum or stainless steel attachment 
substructure. System shall be designed to incorporate moisture control at 
the outer face of the cladding system, structural design of the cladding 
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and aluminum/stainless steel sub-framing system, design of the rainscreen
cavity (for ventilation, thermal, and acoustic performance) and design of 
the weather membrane system for inner moisture control.

1.5   TERRACOTTA RAINSCREEN PERFORMANCE REQUIREMENTS

A. Design and install terracotta cladding and attachment system to:

Fabrication tolerances: Tested according to ISO 10545-2.

a. Width: Deviation of the panel length from nominal dimensions 
shall not exceed plus or minus 1.0 mm.
b. Height: Deviation of the panel height up to 300mm shall not 
exceed plus or minus 2.0 mm.
c. Thickness: Deviation of panel thickness shall not exceed plus 
or minus 1-% per ISO 10545-2.
d. Diagonal Flatness: Deviation of the panel flatness shall not 
exceed plus or minus 0.5 percent.
e. Straightness: Deviation of the panel straightness shall not 
exceed plus or minus 0.3 percent.

Water Absorption: Test according to ISO 10545-3. Water absorption shall 
be less than 1 percent or 3-6 percent depending on color.

 Bending Strength: Test according to ISO 10545-4. Specimen shall exhibit 
values of 15-20 N/mm2 to 14-18 N/mm2 depending upon color selected.

Thermal Lineal Expansion: Test according to ISO 110545-8 with 
coefficient of expansion 5.7 x 10-6 (K-1).

Thermal Shock: Test according to ISO 10545-9. Specimen shall be 
unalterable according to test up to 145 °C.

 Moisture Expansion: Test according to ISO 10545-10. Mean value 
<0.1mm/m, maximum value <0.1mm/m.

Freeze/Thaw: Test according to ISO 10545-12 cycles. Specimen shall be 
unalterable according to test (100 cycles +5 °C and –5 °C).

Chemical Resistance: Test according to ISO 10545-13. Applicable only in 
corrosiveconditions. Specimen shall perform at minimum to classes G and 
B.

Stain Resistance: Test according to ISO 10545-14 and specimen must meet 
at least CLASS 3.

Color Differences: Test according to ISO 10545-16. Specimen shall 
exhibit DeltaE<2.

B. Testing:

Cladding System shall be capable of achieving a V4\W1 Classification 
per AAMA Voluntary Classification and Test Method for Drained and Back 
Vented Rainscreen Wall Cladding Systems.
Perform ASTM E 331 static water penetration tests at a test pressure of 
300 Pa and 577 Pa (6.24 psf and 12 psf).
Perform AAMA 501.1 dynamic water penetration test at a test pressure of 
300 Pa and 577 Pa (6.24 psf and 12 psf).
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C. Structural Performance: Provide terracotta rainscreen wall panel 
assemblies capable of withstanding the effects the following loads and 
stresses within limits and under conditions indicated, based on testing 
according to ASTM E 1592:

Wind Loads: Refer to Metal Wall Performance requirements in this 
section.

Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes by preventing buckling, opening of joints, 
overstressing of components, failure of joint sealants, failure of 
connections, and other detrimental effects. Base calculations on 
surface temperatures of materials due to both solar heat gain and 
nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, 
material surfaces.

Accommodate tolerances of support structure.

Condensation: System shall accommodate positive drainage for moisture 
entering or condensation occurring within panel system.

Design drainage system for 100 year rain cycle.

Flatness: System shall be flat with no visible warpage, buckling, 
deflections or other surface irregularities.

Continuous Insulation: System shall be made out of extruded aluminum 
support rails and or stainless steel fasteners designed to perform in a 
drained and back-ventilated rainscreen assembly and utilize independent 
non-continuous wall brackets to ensure optimal thermal and moisture 
performance using outboard insulation within cladding cavity.

 
Color / Finish: Terracotta panels shall be fired clay materials that 
achieve their final throughbody or glaze color and texture through a kiln 
firing process forming permanent bonds.

1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Submit Documentation for the following items:

Qualification of Manufacturer; G
Qualification of Installation ContractorG
Qualification of Welders; G
Qualification of Professional Engineer Licensed in Maryland 
performing design analysis

Sample Warranty; G

SD-02 Shop Drawings

SECTION 07 42 13  Page 9



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

Installation Drawings ; G

Layout profiles and dimensions for panels, product components edge 
conditions, special shapes and trim pieces.  Installation details: 
attachment methods, fasteners, joints, corners, openings, 
intersections with adjacent materials, flashing, closures, trim, 
and other critical conditions. Layout of terrracotta panels on 
wall and locations of special pieces and trim.  Structural 
calculations. 

SD-03 Product Data

Recycled Content; (LEED)

Submit Manufacturer's data indicating percentage of recycle 
material in wall panels to verify  sustainable acquisition 
compliance.

Submit Manufacturer's catalog data for the following items:

Wall Panels, Metal and Terracotta Rainscreen; G
Factory Color Finish
Closure Materials
Pressure Sensitive Tape
Sealants and Caulking
Aluminized Steel Repair Paint
Accessories

SD-04 Samples

Submit as required each of the following samples:

Wall Panels, 12 inches long by actual panel width; G
Fasteners; G
Baguette Louvers; G
Metal Closure Strips, 10 inches long of each type; G
Color chart and chips; G

Submit manufacturer's color charts and chips, approximately 4 by 4 
inches, showing full range of colors, textures and patterns 
available for wall panels with factory applied finishes.

SD-05 Design Data

Wind load design analysis; G

As applicable, submit the following wind load design analysis 
data, to include, but not limited to:

wind speed
exposure category,co-efficient,importance factor
type of facility
negative pressures for each zone
methods and requirements of attachment

SD-06 Test Reports

Submit test reports for the following in accordance with the 
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referenced articles in this section.

Leakage Tests; G
Wind Load Tests; G
Coating Tests; G
Chalking Tests; G

SD-07 Certificates

Submit certificates for the following items showing conformance 
with referenced standards contained in this section:

Coil Stock; G
Fasteners; G
Galvanizing Repair Paint; G

SD-08 Manufacturer's Instructions

Include detailed application instructions and standard 
manufacturer drawings altered as required by these specifications.

Installation of Wall panels; G

SD-09 Manufacturer's Field Reports

Submit 6 bound copies of the Manufacturer's Field Reports; G

SD-11 Closeout Submittals

Warranty; G
Maintenance Instructions; G
20 year "No Dollar Limit" warranty for labor and material

1.7   QUALITY ASSURANCE

1.7.1   Pre-Installation Conference

Upon notification of submittal receipt and approval by the Contracting 
Officer; and prior to the commencement of the work, the Contractor must 
attend a pre-installation conference to review the following:

a.  Drawings and Specifications.

b.  Qualification of Installer, Qualification of Welders.

c.  Sustainable acquisition

d.  Approved Warranty

e.  Sample wall panels, 12 inches long by actual panel width

f.  Sample metal closure strips, 10 inches long of each type

g.  Color charts and chips

h.  Coatings and base metal tests, chalking tests

i.  Construction schedule, availability of materials, Installer's 
personnel, equipment and facilities required to progress with the work 
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without delay.

j.  Methods and procedures related to installation of wall panels, 
including manufacturer's written instructions.  Explicitly identify in 
writing, differences between manufacturer's instructions and the 
specified requirements.

k.  Support conditions for compliance with requirements, including 
alignment between and attachment to structural members.

l.  Flashing, special siding details, wall penetrations, openings, and 
condition of other construction that will affect metal wall panels.

m.  Governing regulations and requirements for insurance, certificates, and 
tests and inspections if applicable.

n.  Temporary protection requirements for metal wall panel assembly during 
and after installation.

o.  Wall panel observation and repair procedures after metal wall panel 
installation.  Provide detailed written instructions including copies 
of Material Safety Data Sheets for maintenance and repair materials, 
and manufacturer's maintenance instructions.

1.7.1.1   Installation Drawings

Installation shop drawings for wall panels, flashing, accessories, and 
anchorage systems must indicate completely dimensioned structural frame and 
erection layouts, openings in the wall, special framing details, and 
construction details at corners, building intersections and flashing, 
location and type of mastic and metal filler strips.

1.7.1.2   Wind Load Design Analysis

Wind design analysis must include wall plan delineating dimensions and 
attachment patterns for each zone.  Wind design analysis must be prepared 
and sealed by Maryland Licensed Project Engineer in the geographic area 
where the construction will take place.

1.7.2   Manufacturer's Technical Representative

The representative must have authorization from manufacturer to approve 
field changes and be thoroughly familiar with the products and 
installations in the geographical area where construction will take place.

1.7.3   Qualification of Manufacturer

Certify that metal wall panel system manufacturer has a minimum of five (5) 
years experience in manufacturing metal wall system and accessory products.

Manufacturer must also provide engineering services by an authorized 
engineer; currently licensed in the geographical area where construction 
will take place, having a minimum of four (4) years experience as an 
engineer knowledgeable in wind load design analysis, protocols and 
procedures per MBMA MBSM, "Metal Building Systems Manual"; ASCE 7-10, and 
ASTM E 1592.

Provide certified engineering calculations, using the products submitted, 
for Wind load requirements in accordance with ASCE 7-10.
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1.7.3.1   Manufacturer's Certificates

Also provide the following certifications from the manufacturer:

Coil Stock
Fasteners
Galvanizing Repair Paint

Submit certification from coil stock manufacturer or supplier that the 
machinery used will form the provided coil stock without warping, waviness, 
or rippling that is not a part of the panel profile, and without damage, 
abrasion or marring of the finish coating.

Provide evidence that products used within this specification are 
manufactured in the United States.

1.7.4   Certified Qualification of Installation Contractor

The installation contractor must be approved and certified by the metal 
wall panel manufacturer prior to beginning the installation of the metal 
wall panel system.  Subcontracting by Certified Contractor for the metal 
wall panel work is not permitted.

1.7.4.1   Qualifications for Welding Work

Qualification of welders and welding must conform to AWS A5.1/A5.1M, 
AWS D1.1/D1.1Mfor steel or AWS D1.2/D1.2M for aluminum.

1.7.5   Single Source

Obtain each type of metal wall panels, clips, closure materials and other 
accessories from the standard products of the single source from a single 
manufacturer to operate as a complete system for the intended use.

1.7.6   Manufacturer's Maintenance Instructions

Provide manufacturer's detailed written instructions including copies of 
Material Safety Data Sheets for maintenance and repair materials.

1.8   DELIVERY, HANDLING, AND STORAGE

Deliver and protect package components, sheets, metal wall panels, and 
other manufactured items to prevent damage or deformation during 
transportation and handling.

Unload, store, and erect metal wall panels in a manner to prevent bending, 
warping, twisting, and surface damage.

Stack and store metal wall panels horizontally on platforms or pallets, 
covered with suitable weather-tight and ventilated covering to ensure 
dryness, with positive slope for drainage of water.  Do not store metal 
wall panels in contact with other materials that might cause staining, 
denting, or other surface damage.

Retain strippable protective covering on metal wall panel until actual 
installation.
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1.9   PROJECT CONDITIONS

1.9.1   Field Measurements

Verify locations of wall framing and opening dimensions by field 
measurements before metal wall panel fabrication and indicate measurements 
on Shop Drawings.

1.9.2   Weather Limitations

Proceed with installation preparation only when existing and forecasted 
weather conditions permit Work to proceed without water entering into wall 
system or building.

1.10   WARRANTY

Warranty must conform to the Sample Warranty as reviewed and approved by 
the Contracting Officer.

1.10.1   20 Year "No Dollar Limit" Warranty for Labor and Material

Furnish manufacturer's no-dollar-limit warranty for the metal wall panel 
system.  The warranty period is to be no less than twenty (20) years from 
the date of Government acceptance of the work.  The warranty is to be 
issued directly to the Government.  The warranty is to provide that if 
within the warranty period the metal wall panel system shows evidence of 
corrosion, perforation, rupture or excess weathering due to deterioration 
of the wall panel system resulting from defective materials and correction 
of the defective workmanship is to be the responsibility of the metal wall 
panel system manufacturer.  Repairs that become necessary because of 
defective materials and workmanship while metal wall panel system is under 
warranty are to be performed within 24 hours after notification, unless 
additional time is approved by the Contracting Officer.  Failure to perform 
repairs within 24 hours of notification will constitute grounds for having 
emergency repairs performed by others and not void the warranty.

PART 2   PRODUCTS

2.1   FABRICATION

Unless approved otherwise, fabricate and finish metal wall panels and 
accessories at the factory to greatest extent possible, by manufacturer's 
standard procedures and processes and as necessary to fulfill indicated and 
specified performance requirements.  Comply with indicated profiles and 
with dimensional and structural requirements.  See section 01 33 29 
LEED(tm) DOCUMENTATION for cumulative total recycled content requirements.

Provide panel profile, including major ribs and intermediate stiffening 
ribs, if any, for full length of panel.  Fabricate metal wall panel side 
laps with factory-installed captive gaskets or separator strips that 
provide a tight seal and prevent metal-to-metal contact, in a manner that 
will seal weather-tight and minimize noise from movements within panel 
assembly.

2.1.1   Sheet Metal Accessories

Fabricate flashing and trim to comply with recommendations in SMACNA 1793 
that apply to the design, dimensions, metal, and other characteristics of 
item indicated:
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a.  Form exposed sheet metal accessories that are without excessive oil 
canning, buckling, and tool marks and that are true to line and levels 
indicated, with exposed edges folded back to form hems.

b.  End Seams: fabricate nonmoving end seams with flat-lock seams.  Form 
seams and seal with epoxy seam sealer.  Rivet joints for additional 
strength.

c.  Sealed Joints: form non-expansion but movable joints in metal to 
accommodate elastomeric sealant to comply with SMACNA 1793.

d.  Conceal fasteners and expansion provisions where possible.  Exposed 
fasteners are not allowed on faces of accessories exposed to view.

e.  Fabricate cleats and attachment devices of size and metal thickness 
recommended by SMACNA 1793 or by metal wall panel manufacturer for 
application, but not less than thickness of metal being secured.

2.2   METAL WALL PANEL MATERIALS

Basis of Design, MTL-2:  Centria; Concept Series Model CS-260.

Acceptable Manufacturers:

1. Alpolic
2. Alucobond
3. Vitrabond
4. Reynobond
5. Or approved equal

2.2.1   Steel Sheet

Roll-form steel wall panels to the specified profile, with fy= 30 ksi, 18 
gauge and depth as indicated.  Material must be plumb and true, and within 
the tolerances listed:

a.  Galvanized Steel Sheet conforming to ASTM A 653/A 653M and AISI SG03-3.

b.  Aluminum-Zinc Alloy-coated Steel Sheet conforming to ASTM A 792/A 792M 
and AISI SG03-3.

c.  Individual panels must be continuous length to cover the entire length 
of any unbroken wall area with no joints or seams and formed without 
warping, waviness, or ripples that are not part of the panel profile 
and free of damage to the finish coating system.

d.  Provide panels with thermal expansion and contraction consistent with 
the type of system specified.

1.  Basis of Design, MPL-1, Centria CS-260: Profile to be three rib; 
panel  coverage to be 12 inches and panel height to be 0.875 inch. 
Panel length as indicated..

9.   Smooth, flat Surface Texture.

2.2.2   Factory Color Finish

Comply with NAAMM AMP 500 for recommendations for applying and designating 
finishes.  Noticeable variations in same piece are not acceptable.  
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Variations in appearance of adjoining components are acceptable if they are 
within the range of approved samples and are assembled or installed to 
minimize contrast.

Metal panels are to receive a factory-applied polyvinylidene fluoride 70% 
pvdf finish consisting of a three coat finish.

Fluoropolymer Three-Coat Metallic System
0.2 mil primer with 0.8-mil 70 percent PVDF fluoropolymer color coat
containing metal flakes, and a 0.5-mil 70 percent PVDF fluoropolymer
clear coat, AAMA 621.
Basis of Design: CENTRIA Sundance AM, color as selected by Architect.

2.2.2.1   Metal Preparation

Carefully prepare all metal surface for painting on a continuous process 
coil coating line by alkali cleaning, hot water rinsing, application of 
chemical conversion coating, cold water rinsing, sealing with acid rinse, 
and thorough drying.

2.2.2.2   Color

Provide exterior finish color matching Architect's sample.

2.2.2.3   Physical Properties

Coating must conform to the industry and manufacturer's standard 
performance criteria as listed by the following certified test reports:

General:  SSPC Paint 12, NAVFAC A-A-50570, ASTM D 5894, and ASTM D 4587.
Abrasion:  ASTM D 968
Adhesion:  ASTM D 3359
Chalking:  ASTM D 4214
Chemical Pollution:  ASTM D 1308
Color Change and Conformity:  ASTM D 2244
Creepage:  ASTM D 1654
Cyclic Corrosion Test:  ASTM D 5894
Flame Spread:  ASTM E 84
Flexibility:  ASTM D 522
Formability:  ASTM D 522
Gloss at 60 and 85 degrees:  ASTM D 523
Humidity:  ASTM D 2247 and ASTM D 714
Oxidation:  ASTM D 610
Pencil Hardness:  ASTM D 3363
Reverse Impact:  ASTM D 2794
Salt Spray:  ASTM B 117
Weatherometer:  ASTM G 23 and ASTM D 822

2.3   COMPOSITE METAL PANEL

Aluminum-faced composite panels with mounting system.  Panel mounting 
system shall include anchorages, furring, fasteners, gaskets and sealants, 
related flashing adapters and masking for a complete installation.

Basis of Design, MTL1:  ALCOA Architectural Products, Reynobond; Model 
Aluminum Composite Panel (ACM).
Thickness: 0.020 inches.
Aluminum alloy shall be 3000 series or equivalent.
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Acceptable Manufacturers:

1. Alpolic
2. Alucobond
3. Vitrabond
4. Reynobond
5. Or approved equal

2.4   TERRACOTTA RAINSCREEN WALL PANEL SYSTEM

Basis of Design, TRP-1: FAVETON by Ceramicas Casao, distributed by Cladding 
Corporation; Panel type: Bersal.

Thickness:  1/4 inch.  Size as indicated on drawings.

Panel subframing system: horizontal rail system with self-shimming 
vertical rails to accomodate out-of-plumb conditions of metal stud wall 
installed.

Basis of Design: ALLFACE F1.55

2.5   EXTRUDED LOUVERS

Louvers shall be formed of ceramic paste.

Basis of Design: Faveton by Ceramicas Casao, distributed by Cladding 
Corporation; Model: Briol.

2.6   MISCELLANEOUS METAL FRAMING

Cold-formed metallic-coated steel sheet conforming to ASTM A 653/A 653M and 
specified in Section 05 40 00 COLD-FORMED METAL FRAMING unless other wise 
indicated.

2.6.1   Fasteners for Miscellaneous Metal Framing

Type, material, corrosion resistance, size and sufficient length to 
penetrate the supporting member a minimum of 1 inch with other properties 
required to fasten miscellaneous metal framing members to supporting 
members and substrates in accordance with the wall panel manufacturer's and 
ASCE 7-10 requirements.

2.7   FASTENERS

2.7.1   General

2.7.1.1   Exposed Fasteners

Provide corrosion resistant fasteners for wall panels, made of coated 
steel, aluminum, 300 - series corrosion resisting stainless steel, 305 - 
series corrosion resisting stainless steel, or nylon capped steel 
compatible with the sheet panel or flashing and of a type and size 
recommended by the manufacturer to meet the performance requirements and 
design loads.

Verify fasteners provided are approved by the air barrier manufacturer.

Fasteners for accessories must be the manufacturer's standard.  Provide an 
integral metal washer matching the color of attached material with 
compressible sealing EPDM gasket approximately 3/32 inch thick.
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2.7.1.2   Hidden Fasteners

Provide corrosion resistant fasteners recommended by the manufacturer to 
meet the performance requirements and design loads.

2.7.1.3   Screws

Screws to be corrosion resistant coated steel, aluminum and/or 300 - series 
stainless steel being the type and size recommended by the manufacturer to 
meet the performance requirements.

2.7.1.4   Rivets

Rivets to be closed-end type, corrosion resistant coated steel, aluminum or 
stainless steel where watertight connections are required.

2.7.1.5   Attachment Clips

Fabricate clips from steel hot-dipped galvanized in accordance with 
ASTM A 653/A 653M, Z275 G 90 or Series 300 stainless steel.  Size, shape, 
thickness and capacity as required meeting the insulation thickness and 
design load criteria specified. 

2.8   ACCESSORIES

2.8.1   General

All accessories must be compatible with the metal wall panels. Sheet metal 
flashing, trim, metal closure strips, caps and similar metal accessories 
must not be less than the minimum thickness specified for the wall panels. 
Exposed metal accessories/finishes to match the panels furnished, except as 
otherwise indicated.  Molded foam rib, ridge and other closure strips must 
be non-absorbent closed-cell or solid-cell synthetic rubber or pre-molded 
neoprene to match configuration of the panels.

2.8.2   Rubber Closure Strips

Provide closed-cell, expanded cellular rubber conforming to ASTM D 1056 and 
ASTM D 1667; extruded or molded to the configuration of the specified wall 
panel and in lengths supplied by the wall panel manufacturer.

2.8.3   Metal Closure Strips

Provide factory fabricated aluminum closure strips to be the same thickness, 
color, finish and profile of the specified wall panel.

2.8.4   Joint Sealants

2.8.4.1   Sealants and Caulking

Provide approved gun type sealants for use in hand- or air-pressure calking 
guns at temperatures above 4 degrees C (or frost-free application at 
temperatures above 10 degrees F with minimum solid content of 85 percent of 
the total volume.  Sealants must dry with a tough, durable surface skin 
which permit remaining soft and pliable underneath, providing a 
weather-tight joint.  No migratory staining is permitted on painted or 
unpainted metal, stone, glass, vinyl, or wood.
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Prime all joints receiving sealants with a compatible one-component or 
two-component primer as recommended by the wall panel manufacturer.

2.8.4.2   Shop-Applied

Sealant for shop-applied caulking must be non-curing butyl compliant with 
AAMA 809.2 to ensure the sealant's plasticity at the time of field erection.

2.8.4.3   Field-Applied

Sealant for field-applied caulking must be an approved gun grade, non-sag 
one component polysulfide or two-component polyurethane with an initial 
maximum Shore A durometer hardness of 25, and conforming to ASTM C 920, 
Type II. Color to match panel colors.

2.8.4.4   Pressure Sensitive Tape

Provide pressure sensitive tape sealant, 100 percent solid with a release 
paper backing; permanently elastic, non-sagging, non-toxic and non-staining 
as approved by the wall panel manufacturer.

2.9   SHEET METAL FLASHING AND TRIM

2.9.1   Fabrication

Shop fabricate sheet metal flashing and trim where practicable to comply 
with recommendations in SMACNA 1793 that apply to design, dimensions, 
metal, and other characteristics of item indicated.  Obtain field 
measurements for accurate fit before shop fabrication.

Fabricate sheet metal flashing and trim without excessive oil canning, 
buckling, and tool marks and true to line and levels indicated, with 
exposed edges folded back to form hems.

2.10   REPAIR OF FINISH PROTECTION

Repair paint for color finish enameled wall panel must be compatible paint 
of the same formula and color as the specified finish furnished by the wall 
panel manufacturer.  Provide repair paint matching the specified wall panels.

PART 3   EXECUTION

3.1   EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for 
compliance with requirements for installation tolerances, metal wall panel 
supports, and other conditions affecting performance of the Work.

Examine primary and secondary wall framing to verify that rafters, purlins, 
angles, channels, and other structural panel support members and anchorages 
have been installed within alignment tolerances required by metal wall 
panel manufacturer, UL, ASTM, ASCE 7-10 and as required for the 
geographical area where construction will take place.

Examine solid wall sheathing to verify that sheathing joints are supported 
by framing or blocking and that installation is within flatness tolerances 
required by metal wall panel manufacturer.

Examine roughing-in for components and systems penetrating metal wall 
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panels to verify actual locations of penetrations relative to seam 
locations of metal wall panels before metal wall panel installation.

Submit to the Contracting Officer a written report, endorsed by Installer, 
listing conditions detrimental to performance of the Work.  Proceed with 
installation only after unsatisfactory conditions have been corrected.

3.2   PREPARATION

Clean substrates of substances harmful to insulation, including removing 
projections capable of interfering with insulation attachment.  
Miscellaneous framing installation, including sub-purlins, girts, angles, 
furring, and other miscellaneous wall panel support members and anchorage 
must be according to metal wall panel manufacturer's written instructions.

3.3   WALL PANEL INSTALLATION

Provide full length metal wall panels, from sill to eave as indicated, 
unless otherwise indicated or restricted by shipping limitations.  Anchor 
metal wall panels and other components of the Work securely in place, with 
provisions for thermal and structural movement in accordance with MBMA MBSM.

Erect wall panel system in accordance with the approved erection drawings, 
the printed instructions and safety precautions of the manufacturer.

Sheets are not to be subjected to overloading, abuse, or undue impact.  
Bent, chipped, or defective sheets shall not be applied.

Sheets must be erected true and plumb and in exact alignment with the 
horizontal and vertical edges of the building, securely anchored, and with 
the indicated eave, and sill.

Work is to allow for thermal movement of the wall panel, movement of the 
building structure, and to provide permanent freedom from noise due to wind 
pressure.

Field cutting metal wall panels by torch is not permitted.

3.3.1   Steel Wall Panels

Use stainless-steel fasteners for exterior surfaces and galvanized steel 
fasteners for interior surfaces.

3.3.2   Anchor Clips

Anchor metal wall panels and other components of the Work securely in 
place, using manufacturer's approved fasteners according to manufacturers' 
written instructions.

3.3.3   Metal Protection

Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with 
bituminous coating, by applying rubberized-asphalt underlayment to each 
contact surface, or by other permanent separation as recommended by metal 
wall panel manufacturer.
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3.3.4   Joint Sealers

Install gaskets, joint fillers, and sealants where indicated and where 
required for weatherproof performance of metal wall panel assemblies.  
Provide types of gaskets, fillers, and sealants indicated or, if not 
indicated, types recommended by metal wall panel manufacturer.

3.4   TERRACOTTA RAINSCREEN WALL PANEL INSTALLATION

A. General: Install terracotta rainscreen wall panels according to 
manufacturer's written instructions and approved shop drawings.
B. Establish level lines for panel coursing and positioning of 
brackets/support rails.
C. F1/F2/F3 Brackets/Support rails: Attach brackets/rails with engineered 
fasteners and anchors to accomplish performance requirements specified.

1. Attach brackets/rails to substrate at a distance recommended by 
Manufacture in accordance with lateral loads and system dead load 
requirements or as shown on drawings.
2. Provide 1 to 2 inches of space between ends of adjacent rails.

D. Extruded Terracotta Panels: Starting at bottom of wall, attach panels to 
horizontal aluminum
profile in pattern as indicated on Drawings, and install sequentially up 
the wall.

1. Layout work so as to avoid or minimize cuts. Site cut tiles using 
power saw with appropriate blade type to prevent broken corners, edges, 
and chips.
2. Install terracotta panels with appropriate joint layout and 
configuration. Vertical and horizontal joints shall be open 
approximately 3/16 inch (5mm) wide.
3. Tolerances: Shim and align terracotta panels to provide these 
tolerances:

a. Deviations from level or plumb.

3.5   EXTRUDED LOUVER INSTALLATION

Install in accordance with manufacturer's written instructions.

3.6   FASTENER INSTALLATION

Anchor metal wall panels and other components of the Work securely in 
place, using manufacturer's approved fasteners according to manufacturers' 
written instructions.

3.7   FLASHING, TRIM AND CLOSURE INSTALLATION

3.7.1   General Requirements

Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA 1793.  Provide concealed fasteners where possible, 
and set units true to line and level as indicated.  Install work with laps, 
joints, and seams to form permanently watertight and weather resistant.

Install sheet metal work is to form weather-tight construction without 
waves, warps, buckles, fastening stresses or distortion, and allow for 
expansion and contraction.  Cutting, fitting, drilling, and other 
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operations in connection with sheet metal required to accommodate the work 
of other trades is to be performed by sheet metal mechanics.

3.7.2   Metal Flashing

Install exposed metal flashing at building corners, sills and eaves, 
junctions between metal siding and walling.  Exposed metal flashing must be 
the same material, color, and finish as the specified metal wall panel.

Fasten flashing at a minimum of 8 inches on center, except where flashing 
is held in place by the same screws that secure covering sheets.

Flashing is to be furnished in at least 8 foot lengths.  Exposed flashing 
is to have 1 inch locked and blind-soldered end joints, and expansion 
joints at intervals of not more than 16 feet.

Exposed flashing and flashing subject to rain penetration to be bedded in 
the specified joint sealant.

Isolate flashing which is in contact with dissimilar metals by means of the 
specified asphalt mastic material to prevent electrolytic deterioration.

Form drips to the profile indicated, with the edge folded back 1/2 inch to 
form a reinforced drip edge.

3.7.3   Closures

Install metal closure strips at open ends of corrugated or ribbed pattern 
walls, and at intersection of wall and wall unless open ends are concealed 
with formed eave flashing; and in other required areas.

Install mastic closure strips at intersection of the wall with metal 
walling; top and bottom of metal siding; heads of wall openings; and in 
other required locations.

3.8   WORKMANSHIP

Make lines, arises, and angles sharp and true.  Free exposed surfaces from 
visible wave, warp, buckle, and tool marks.  Fold back exposed edges neatly 
to form a 1/2 inch hem on the concealed side.  Make sheet metal exposed to 
the weather watertight with provisions for expansion and contraction.

Make surfaces to receive sheet metal plumb and true, clean, even, smooth, 
dry, and free of defects and projections which might affect the 
application.  For installation of items not shown in detail or not covered 
by specifications conform to the applicable requirements of SMACNA 1793.  
Provide sheet metal flashing in the angles formed where roof decks abut 
walls, curbs, ventilators, pipes, or other vertical surfaces and wherever 
indicated and necessary to make the work watertight. 

3.9   ACCEPTANCE PROVISIONS

3.9.1   Erection Tolerances

Erect metal wall panels straight and true with plumb vertical lines 
correctly lapped and secured in accordance with the manufacturer's written 
instructions.
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3.9.2   Leakage Tests

Finished application of metal wall panels are to be subject to inspection 
and test for leakage by request of the Contracting Officer, 
Architect/Engineer.  Conduct inspection and tests at no cost to the 
Government.

Inspection and testing is to be made promptly after erection to permit 
correction of defects and the removal and replacement of defective 
materials.

3.9.3   Repairs to Finish

Scratches, abrasions, and minor surface defects of finish may be repaired 
with the specified repair materials.  Finished repaired surfaces must be 
uniform and free from variations of color and surface texture.

Repaired metal surfaces that are not acceptable to the project requirements 
and/or Contracting Officer are to be immediately removed and replaced with 
new material.

3.9.4   Paint-Finish Metal Siding

Paint-finish metal siding will be tested for color stability by the 
Contracting Officer during the manufacturer's specified guarantee period.

Panels that indicate color changes, fading, or surface degradation, 
determined by visual examination, must be removed and replaced with new 
panels at no expense to the Government.

New panels will be subject to the specified tests for an additional year 
from the date of their installation.

3.10   FIELD QUALITY CONTROL

3.10.1   Construction Monitoring

Make visual inspections as necessary to ensure compliance with specified 
requirements. Additionally, verify the following:

a.  Materials comply with the specified requirements.

b.  All materials are properly stored, handled and protected from damage.  
Damaged materials are removed from the site.

c.  Framing and substrates are in acceptable condition, in compliance with 
specification, prior to application of wall panels.

d.  Panels are installed without buckles, ripples, or waves and in uniform 
alignment and modulus.

e.  Side laps are formed, sealed, fastened or seam locked as required.

f.  The proper number, type, and spacing of attachment clips and fasteners 
are installed.

g.  Installer adheres to specified and detailed application parameters.

h.  Associated flashing and sheet metal are installed in a timely manner in 
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accord with the specified requirements.

Provide six bound copies of Manufacturer's Field Reports to the Contracting 
Officer two weeks prior to project close-out.

3.11   CLEAN-UP AND DISPOSAL

Clean all exposed sheet metal work at completion of installation.  Remove 
metal shavings, filings, nails, bolts, and wires from work area.  Remove 
grease and oil films, excess sealants, handling marks, contamination from 
steel wool, fittings and drilling debris and scrub the work clean.  Exposed 
metal surfaces must be free of dents, creases, waves, scratch marks, solder 
or weld marks, and damage to the finish coating.

Collect and place scrap/waste materials in containers.  Promptly dispose of 
demolished materials.  Do not allow demolished materials to accumulate 
on-site; transport demolished materials from government property and 
legally dispose of them.

        -- End of Section --
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MODIFIED BITUMINOUS MEMBRANE ROOFING
11/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI/SPRI ES-1 (2003) Wind Design Standard for Edge 
Systems Used with Low Slope Roofing Systems

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7-10 (2010) Minimum Design Loads for Buildings 
and Other Structures

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.24 (2006) Roofing - Safety Requirements of 
Low-Sloped Roofs

ASPHALT ROOFING MANUFACTURER'S ASSOCIATION (ARMA)

ARMA 410BUR88 (2001) Manual of Roof Maintenance and 
Repair

ARMA 460LSR97 (2002) NRCA/MRCA Repair Manual for Low 
Slope Membrane Roof Systems

ARMA PMBRG98 (1998) Quality Control Guideline for the 
Application of Polymer Modified Bitumen 
Roofing

ASTM INTERNATIONAL (ASTM)

ASTM C 1153 (2010) Standard Practice for Location of 
Wet Insulation in Roofing Systems Using 
Infrared Imaging

ASTM C 1289 (2010) Standard Specification for Faced 
Rigid Cellular Polyisocyanurate Thermal 
Insulation Board

ASTM C 208 (2008a) Cellulosic Fiber Insulating Board

ASTM C 552 (2007) Standard Specification for Cellular 
Glass Thermal Insulation

ASTM C 728 (2005; R 2010) Perlite Thermal Insulation 
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Board

ASTM D 1668 (1997a; R 2006) Glass Fabrics (Woven and 
Treated) for Roofing and Waterproofing

ASTM D 1863 (2005) Mineral Aggregate Used on Built-Up 
Roofs

ASTM D 2824 (2006) Aluminum-Pigmented Asphalt Roof 
Coatings, Non-Fibered, Asbestos Fibered, 
and Fibered without Asbestos

ASTM D 312 (2000; R 2006) Standard Specification for 
Asphalt Used in Roofing

ASTM D 4073 (2006) Standard Test Method for 
Tensile-Tear Strength of Bituminous 
Roofing Membranes

ASTM D 4402 (2006) Viscosity Determination of Asphalt 
at Elevated Temperatures Using a 
Rotational Viscometer

ASTM D 4586 (2007) Asphalt Roof Cement, Asbestos-Free

ASTM D 4601 (2004) Asphalt-Coated Glass Fiber Base 
Sheet Used in Roofing

ASTM D 4897/D 4897M (2001; R 2009) Standard Specification for 
Asphalt-Coated Glass-Fiber Venting Base 
Sheet Used in Roofing

ASTM D 6162 (2000a; R 2008) Styrene Butadiene Styrene 
(SBS) Modified Bituminous Sheet Materials 
Using a Combination of Polyester and Glass 
Fiber Reinforcements

ASTM D 6298 (2005e1) Fiberglass Reinforced 
Styrene-Butadiene-Styrene (SBS) Modified 
Bituminous Sheet with Factory Applied 
Metal Surface

ASTM D 6848 (2002) Standard Specification for Aluminum 
Pigmented Emulsified Asphalt Used as a 
Protective Coating for Roofing

ASTM D2170/D2170M (2010) Kinematic Viscosity of Asphalts 
(Bitumens)

ASTM D41/D41M (2011) Asphalt Primer Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D4637/D4637M (2010) EPDM Sheet Used in Single-Ply Roof 
Membrane

ASTM D5147/D5147M (2011a) Standard Test Methods for Sampling 
and Testing Modified Bituminous Sheet 
Material
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ASTM D6164/D6164M (2011) Styrene Butadiene Styrene (SBS) 
Modified Bituminous Sheet Materials Using 
Polyester Reinforcements

ASTM E 108 (2010a) Fire Tests of Roof Coverings

FM GLOBAL (FM)

FM 4470 (2010) Single-Ply, Polymer-Modified 
Bitumen Sheet, Built-up Roof (BUR), and 
Liquid Applied Roof Assemblies for Use in 
Class 1 and Noncombustible Roof Deck 
Construction

FM APP GUIDE (updated on-line) Approval Guide 
http://www.approvalguide.com/

INTERNATIONAL SAFETY EQUIPMENT ASSOCIATION (ISEA)

ANSI/ISEA Z87.1 (2010) Occupational and Educational 
Personal Eye and Face Protection Devices

MIDWEST ROOFING CONTRACTORS ASSOCIATION (MRCA)

CERTA (2003) NRCA/MRCA Certified Roofing Torch 
Applicator Program

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 241 (2009) Standard for Safeguarding 
Construction,Alteration, and Demolition 
Operations

NFPA 58 (2011; TIA 11-1; Errata 11-1; TIA 11-2; 
TIA 11-3) Liquefied Petroleum Gas Code

NATIONAL ROOFING CONTRACTORS ASSOCIATION (NRCA)

NRCA 0405 (2001; 5th Ed) Roofing and Waterproofing 
Manual

NRCA Details (2003) NRCA Roof Perimeter Flashing 
Systems Construction Details for Class 1 
Roof Construction

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1793 (2003) Architectural Sheet Metal Manual, 
6th Edition

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1910.12 Construction Work

29 CFR 1926 Safety and Health Regulations for 
Construction
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29 CFR 1926.16 Rules of Construction

UNDERWRITERS LABORATORIES (UL)

UL 790 (2004; Reprint Oct 2008) Standard Test 
Methods for Fire Tests of Roof Coverings

UL RMSD (2011) Roofing Materials and Systems 
Directory

1.2   DESCRIPTION OF ROOF MEMBRANE SYSTEMS

Minimum two-ply SBS  modified bitumen roof membrane consisting of modified 
bitumen base sheetand base flashings, cap sheet, and cap sheet flashings 
with a reflective sheet.  Modified bitumen roof membrane must be torch 
applied.

All work must follow the NRCA 0405 guidelines and standards stated within 
this Section.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. Submit 
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Roof plan; G drawing depicting wind loads and boundaries of 
enhanced perimeter and corner attachments of roof system 
components, as applicable

SD-03 Product Data

Modified Bitumen Sheets; G

Asphalt

Cold-Applied Membrane Adhesive; G

Fiberglass Felt; G

Primer; G

Modified Bitumen Roof Cement; G

Pre-Manufactured Accessories

Fasteners And Plates; G

Vapor Pressure Relief Vents

Sample Warranty certificate; G

Submit all data required by Section 07 22 00 ROOF AND DECK 
INSULATION, together with requirements of this section.  Include 
in data written acceptance by the roof membrane manufacturer of 
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the products and accessories provided.  Products must be as listed 
in the applicable wind uplift and fire rating classification 
listings, unless approved otherwise by the Contracting Officer.

SD-05 Design Data
 

Wind Uplift Calculations; G

Provide Engineering calculations, signed, sealed, and dated by a 
qualified Engineer validating the wind resistance per ASCE 7-10, 
ASTM D 4073, and ANSI/SPRI ES-1 of non-rated roof system.

SD-07 Certificates

Provide evidence that products used within this specification are 
manufactured in the United States.

Qualification of Manufacturer

Certify that the manufacturer of the modified bitumen membrane 
meets requirements specified under paragraph entitled 
"Qualification of Manufacturer."

Qualification of Applicator

Certify that the applicator meets requirements specified under 
paragraph entitled "Qualification of Applicator."

Qualification of Engineer of Record

Certify that the Engineer of Record is fully qualified, competent, 
and currently licensed to practice in the project jurisdiction.

Bill of Lading

Submit bill of lading when labels of asphalt containers do not 
bear the flash point (FP), finished blowing temperature (FBT), and 
equiviscous temperature (EVT).

Wind Uplift Resistance; G classification, as applicable

Fire Resistance classification; G

Submit the roof system assembly wind uplift and fire rating 
classification listings.

SD-08 Manufacturer's Instructions
 

Modified Bitumen Membrane Application; G

Flashing; G

Temperature Limitations for Asphalt

Torches

Base Sheet attachment, including pattern and frequency of 
mechanical attachments required in field of roof, corners, and 
perimeters to provide for the specified wind resistance.
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Primer

Roof Cement

Fasteners

Ventilating Base Sheets

Coating Application; G

Cold Weather Installation ; G

Include detailed application instructions and standard 
manufacturer drawings altered as required by these specifications. 
Include membrane manufacturer requirements for nailers and 
backnailing of roof membrane on steep slopes.  Explicitly identify 
in writing, differences between manufacturer's instructions and 
the specified requirements.

SD-11 Closeout Submittals

Warranty

Information Card

Instructions To Government Personnel

Include copies of Material Safety Data Sheets for 
maintenance/repair materials.

Submit 20 year "No-Dollar-Limit" warranty for labor and materials.

1.4   QUALITY ASSURANCE

1.4.1   Qualification of Manufacturer

Modified bitumen sheet roofing system manufacturer must have a minimum of 5 
years experience in manufacturing modified bitumen roofing products.

1.4.2   Qualification of Applicator

Roofing system applicator must be approved, authorized, or licensed in 
writing by the modified bitumen sheet roofing system manufacturer and have 
a minimum of five years experience as an approved, authorized, or licensed 
applicator with that manufacturer and be approved at a level capable of 
providing the specified warranty.  The applicator must supply the names, 
locations and client contact information of five projects of similar size 
and scope that the applicator has constructed using the manufacturer's 
roofing products submitted for this project within the previous three years.

1.4.3   Qualification of Engineer of Record

Engineer of Record must be currently licensed within the jurisdiction of 
the project.

1.4.4   Fire Resistance

Complete roof covering assembly must:

SECTION 07 52 00  Page 9



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

a.  Be Class A  rated in accordance with ASTM E 108, FM 4470, or UL 790; and

b.  Be listed as part of Fire-Classified roof deck construction in UL RMSD, 
or Class I roof deck construction in FM APP GUIDE.

FM or UL approved components of the roof covering assembly must bear the 
appropriate FM or UL label.

1.4.5   Wind Uplift Resistance

Complete roof covering assembly, including insulation, must be rated Class 
1-60 in accordance with FM APP GUIDE and ASTM D 4073 capable of 
withstanding an uplift pressure as indicated on structural drawings.  
Non-rated systems must not be installed, except as approved by the 
Contracting Officer.  Provide wind load calculations and submit engineering 
calculations with substantiating data to validate wind resistance of any 
non-rated roof system.  Base all Wind uplift calculationson a design wind 
speed of 90 mph in accordance with ASCE 7-10, ASTM D 4073, or applicable 
building code requirements.

1.4.6   Preroofing Conference

After approval of submittals and before performing roofing and insulation 
system installation work, hold a preroofing conference to review the 
following:

a.  Drawings, including Roof Plan, specifications and submittals related to 
the roof work

Field inspection and verification of all existing conditions, 
including all fire safety issues, existing structure, and existing 
materials, including concealed combustibles, which may require 
additional protection during installation.

b.  Roof system components installation

c.  Procedure for the roof manufacturer's technical representative's onsite 
inspection and acceptance of the roof structure, and roofing substrate, 
the name of the manufacturer's technical representatives, the frequency 
of the onsite visits, distribution of copies of the inspection reports 
from the manufacturer's technical representatives to roof manufacturer

d.  Contractor's plan for coordination of the work of the various trades 
involved in providing the roofing system and other components secured 
to the roofing

e.  Quality control, (ARMA PMBRG98) plan for the roof system installation

f.  Safety requirements

Coordinate preroofing conference scheduling with the Contracting Officer.  
The conference must be attended by the Contractor, the Contracting 
Officer's designated personnel, and personnel directly responsible for the 
installation of roofing and insulation, flashing and sheet metal work, 
mechanical and electrical work, other trades interfacing with the roof 
work, designated safety personnel trained to enforce and comply with 
ASSE/SAFE A10.24, Fire Marshall, and representative of the roofing 
materials manufacturer.  Before beginning roofing work, provide a copy of 
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meeting notes and action items to all attending parties.  Note action items 
requiring resolution prior to start of roof work.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery

Deliver materials in manufacturers' original unopened containers and rolls 
with labels intact and legible.  Mark and remove wet or damaged materials 
from the site.  Where materials are covered by a referenced specification, 
the container must bear the specification number, type, and class, as 
applicable.  Labels or bill of lading for roofing asphalt must indicate 
asphalt type, FP, FBT, and EVT, that is, the temperature at which the 
viscosity is either 125 centistokes when tested in accordance with 
ASTM D2170/D2170M or 75 centipoise when tested in accordance with 
ASTM D 4402.  Deliver materials in sufficient quantity to allow work to 
proceed without interruption.

1.5.2   Storage

Protect materials against moisture absorption and contamination or other 
damage.  Avoid crushing or crinkling of roll materials.  Store roll 
materials on end on clean raised platforms or pallets one level high in dry 
locations with adequate ventilation, such as an enclosed building or closed 
trailer.  Do not double stack unless product is on pallets and packaged as 
received from factory.  Never stack more than two pallets high without 
racking. Do not store roll materials in buildings under construction until 
concrete, mortar, and plaster work is finished and dry.  Maintain roll 
materials at temperatures above 50 degrees F, or temperature as required by 
roofing manufacturer, for 24 hours immediately before application.  Do not 
store materials outdoors unless approved by the Contracting Officer.  
Completely cover felts stored outdoors, on and off roof, with waterproof 
canvas protective covering.  Do not use polyethylene sheet as a covering.  
Tie covering securely to pallets to make completely weatherproof.  Provide 
sufficient ventilation to prevent condensation.  Do not store more 
materials on roof than can be installed the same day and remove unused 
materials at end of each days work.  Distribute materials temporarily 
stored on roof to stay within live load limits of the roof construction.

Maintain a minimum distance of 35 foot for all stored flammable materials, 
including materials covered with shrink wraps, craft paper and/or tarps 
from all torch/welding applications.

Immediately remove wet, contaminated or otherwise damaged or unsuitable 
materials from the site.  Damaged materials may be marked by the 
Contracting Officer.

1.5.3   Handling

Prevent damage to edges and ends of roll materials.  Do not install damaged 
materials in the work.  Select and operate material handling equipment to 
prevent damage to materials or applied roofing.

1.6   ENVIRONMENTAL REQUIREMENTS

Do not install roofing system when air temperature is below 40 degrees F, 
during any form of precipitation, including fog, or when there is ice, 
frost, moisture, or any other visible dampness on the roof deck.  Follow 
manufacturer's printed instructions for Cold Weather Installation.
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1.7   TORCH APPLIED MODIFIED BITUMEN MEMBRANE SAFETY

1.7.1   Property Protection

Take all precautions necessary to prevent ignition of combustible materials 
during torch application of roofing.  Immediately call the fire department 
if a fire commences.  Review all fire safety procedures as outlined at the 
pre-roofing conference.

Install materials using the techniques recommended by CERTA NRCA/MRCA 
Certified Roofing Torch Applicator Program available from the National 
Roofing Contractors Association (NRCA) and the Midwest Roofing Contractors 
Association (MRCA) as endorsed by the Asphalt Roofing Manufacturers 
Association (ARMA) and the United Union of Roofers, Waterproofers and 
Allied Workers.  Application procedures must comply with NFPA 241, OSHA 
29 CFR 1910 and 29 CFR 1910.12, 29 CFR 1926.16, 29 CFR 1926 Subpart F., UL 
Fire Resistance Directory Volume No. 1, NRCA R&W Manual.

Do not store flammable liquids on the roof.

Provide a minimum of two 2.65 gallon containers of water and two fully 
charged minimum 20 pound ABC (dry chemical) fire extinguishers in separate, 
easily accessible locations on the roof and within  30 foot of each torch 
work area at all times.

Comply with the following safety procedures:

a.  Fuel containers, burners, and related appurtenances  of roofing 
equipment in which liquefied petroleum gas is used for heating must 
comply with the requirements of NFPA 58.

b.  Fuel containers having capacities greater than one pound must be 
located a minimum of 10 foot clear distance from the burner flame.

c.  All LP-Gas Cylinders must be clearly labeled "Flammable Gas", and 
secured to prevent accidental tip-over.

d.  Check all pressure regulators and hoses prior to use for proper 
functioning and integrity.

e.  Turn off fuel supply at LP Gas Cylinder when kettle is not in use.

f.  Equip all kettles with a functioning temperature measuring device to 
ensure no heating in excess of 50 degrees F below the flash point.

g.  Provide covers, lid, or top which are close fitting, constructed of 
minimum No.14 manufacturer's gauge steel, and can be gravity closed on 
all kettles.

h.  Clean all roofing mops and rags free of excess asphalt and store safely 
away from all combustible materials.  Store discarded roofing mops and 
rags in a non-combustible container and remove from site each day.

i.  Position all pump lines handling hot asphalt securely and equip all 
pump lines with a shut-off valve on each with a coupler which may be 
opened when lines are full.  Do not subject pump lines to pressures in 
excess of safe and recommended NRCA and ARMA working pressures.  
Station an operator near the equipment to cut off flow and care for 
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other emergencies while conducting heating, pumping and application 
operations.

j.  Asphalt/tar bucket used by roofers or workers in similar trades must be 
constructed of minimum No. 24 gauge or heavier sheet steel and have a 
metal bail of no less than 1/4 inch diameter material. The bail is to 
be fastened to offset ears or equivalent which have been riveted, 
welded, or otherwise safely and securely attached to the bucket. 
Soldered bail sockets are prohibited.  Position workers and other 
employees to avoid being struck by bucket or other roofing materials, 
which may accidentally fall while being hoisted, lowered, or used in 
the roofing operation.  Provide safety barriers and caution signs at 
all skylights or other roof holes.

k.  Do not use flammable liquids with a flash point below 100 degrees F 
(gasoline and similar products) for cleaning purposes.

Do not use solid fuel or Class I liquids as fuel for roofing asphalt/tar 
kettles.  Provide a minimum of one employee fully knowledgeable of kettle 
operations and hazards to maintain constant surveillance during kettle 
operation within a minimum distance of 25 foot of the kettle.

Check all fire extinguishers prior to commencement of work, and upon 
completion of the day's work, to ensure fullness and operability.

Project supervisor must make daily inspections with the facility manager of 
all conditions and operations which could present hazards during torching 
applications and issue directives to address all such concerns and items of 
the work and existing conditions.

Identify and protect all combustible roof components, possible fire traps, 
and hidden hazards.  Seal off voids or openings in the substrate with 
non-combustible materials prior to installing torch-applied materials in 
the area.  Install protective fire retardant blankets and shields at 
building walls, eaves, parapets and equipments curbs constructed of 
combustible materials within 3 foot radius of the area of torch work prior 
to commencement of the work.

When working around intakes and openings, temporarily disconnect and block 
to prevent flame of torch from being drawn into the opening.  Provide 
non-combustible shielding or flame guard protection where gaps or voids 
occur in the construction in area of torch work.

1.7.2   Fire Watch

All personnel on the roof during torch application must be properly trained 
to use a fire extinguisher.  Provide a fire watch for a minimum of one 
hours after completion of all torch work at the end of each work shift.  
Maintain the fire watch for additional time required to ensure no potential 
ignition conditions exist.  For torch applications, provide and utilize a 
minimum of one certified heat detection gun per torch for use during the 
fire watch to verify cool, safe and non-combustible conditions exist.  
Provide a minimum duration fire watch of two hours conducted by personnel 
properly trained to survey the underside of the roof deck (where possible) 
and the topside of possible smoldering elements.

Do not torch in areas of poor and/or no visibility (curbs, corners, eaves, 
expansions joints, flashing, other voids and small penetrations) which 
could allow a torch flame to ignite combustible material(s) hidden from 
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view or within the underside of the roof deck or building interior.  Use 
cold finish applications in these areas whenever possible and per 
manufacturer's printed instructions, NRCA 4002, MRCA R&NW manual for "cold 
adhered" materials.

Do not leave the rooftop unattended during breaks in work during a work 
shift.  Walk and scan all areas of application checking for hot spots, 
fumes, or smoldering, especially at wall and curb areas, prior to departure 
at the end of each work shift.  Ensure any and all suspect conditions are 
eliminated prior to leaving the site each work shift.

1.7.3   Open Flame Application (Torch) Equipment and Personnel Safety

Only NRCA/MRCA CERTA certified roofing applicators are allowed to operate 
any torching equipment.  Verify that all such applicators maintain and are 
currently carrying a valid Certified Roofing Torch Applicator (CERTA) card.

All crew members must be trained in preventive measures for indirect and 
direct dangers and hazards associated with roofing work, which include, but 
are not limited to the following:

a.  Heat Stress:  Wear light colored clothing, a hat for ultra-violet 
protection, and other eye protective devices.  Drink sufficient 
quantities of non-alcoholic, non-caffeine liquids.  Stage shifts for 
crew members to allow for breaks from heat and sun exposure without 
interfering with work progress.

b.  First Aid for Burns:  Immediately call for an ambulance.  Contact local 
Occupational Health Services (OHS).

All crew members must wear correct personal protective equipment (PPE), 
including. but not limited to the following items:

a.  Long-sleeved shirts buttoned at the collar and cuffs,and must be made 
of non-flammable materials.  Polyester materials are not allowed.

b.  Work boots covering ankles with rubber or composite soles.

c.  Long pants without cuffs to extend over the top of the work boots, and 
must be made of non-flammable materials.  No polyester allowed.

d.  Heavy leather gloves and/or flame retardant gauntlets which must be 
worn during all handling of a torch, whether operating or not.

e.  OSHA and ANSI/ISEA Z87.1 approved face shields, goggles and/or safety 
glasses to be worn during torching and any other applicable roofing 
functions.

f.  OSHA and ANSI approved hard hats.

1.7.4   Wind Conditions

Use side shields with all torching operations when winds are occurring to 
prevent flame distortion of end burners.  Use torch machine equipment with 
bottom shield plate to prevent flame spread on to roof deck and substrate.  
When high wind gusts are present, notify the safety officer and cease all 
use of torching equipment until wind conditions lower and authorization 
from the safety officer to proceed is received.
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1.8   SEQUENCING

Coordinate the work with other trades to ensure that components which are 
to be secured to or stripped into the roofing system are available and that 
permanent flashing and counter flashing, per NRCA Details, and  are 
installed as the work progresses.  Ensure temporary protection measures are 
in place to preclude moisture intrusion or damage to installed materials.  

1.9   WARRANTY

Provide roof system material and workmanship warranties meeting specified 
requirements.  Provide revision or amendment to standard membrane 
manufacturer warranty as required to comply with the specified requirements.

1.9.1   Roof Membrane Manufacturer Warranty

Furnish the roof membrane manufacturer's 10-year no dollar limit roof 
system materials and installation workmanship warranty, including flashing, 
insulation in compliance with ASTM C 1289, and accessories necessary for a 
watertight roof system construction.  Provide warranty directly to the 
Government and commence warranty effective date at time of Government's 
acceptance of the roof work.  The warranty must state that:

a.  If within the warranty period the roof system, as installed for its 
intended use in the normal climatic and environmental conditions of the 
facility, becomes non-watertight, shows evidence of moisture intrusion 
within the assembly, blisters, splits, tears, delaminates, separates at 
the seams, or shows evidence of excessive weathering due to defective 
materials or installation workmanship, the repair or replacement of the 
defective and damaged materials of the roof system assembly and 
correction of defective workmanship  are the responsibility of the roof 
membrane manufacturer.  All costs associated with the repair or 
replacement work are the responsibility of the roof membrane 
manufacturer.

b.  When the manufacturer or his approved applicator fail to perform the 
repairs within 72 hours of notification, emergency temporary repairs 
performed by others does not void the warranty.

c.  Damage  to the roofing system caused by sustained winds having a 
velocity of  100 mphor
less is covered by the warranty.

d.  Upon completion of installation, and acceptance by the Contracting 
Officer and Roofing System Engineer of Record, the manufacturer must 
supply the appropriate warranty to the Owner.

e.  Installer must submit a minimum  two year warranty to the membrane 
manufacturer from the date of acceptance, with a copy to the 
Contracting Officer and Roofing System Engineer of Record.

1.9.2   Roofing System Installer Warranty

The roof system installer must warrant for a period of not less than two 
years that the roof system, as installed, is free from defects in 
installation workmanship, to include the roof membrane, flashing, 
insulation, accessories, attachments, and sheet metal installation integral 
to a complete watertight roof system assembly.  Make warranty directly to 
the Government.  Correction of defective workmanship and replacement of 
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damaged or affected materials are the responsibility of the roof system 
installer.  All costs associated with the repair or replacement work are 
the responsibility of the installer.

1.9.3   Continuance of Warranty

Repair or replacement work, ARMA 410BUR88, ARMA 460LSR97 that becomes 
necessary within the warranty period must be approved, as required, and 
accomplished in a manner so as to restore the integrity of the roof system 
assembly and validity of the roof membrane manufacturer warranty for the 
remainder of the manufacturer warranty period.

1.10   CONFORMANCE AND COMPATIBILITY

The entire roofing and flashing system must be in accordance with specified 
and indicated requirements, including fire and wind resistance (ANSI/SPRI 
ES-1) requirements.  Work not specifically addressed and any deviation from 
specified requirements must be in general accordance with recommendations 
of the NRCA Roofing and Waterproofing Manual, membrane manufacturer 
published recommendations and details, and compatible with surrounding 
components and construction.  Submit any deviation from specified or 
indicated requirements to the Contracting Officer for approval prior to 
installation.

PART 2   PRODUCTS

2.1   MODIFIED BITUMEN SHEETS AND FIBERGLASS FELT MATERIALS

Furnish a combination of specified materials that comprise the modified 
bitumen manufacturer's standard system of the number and type of plies 
specified.  Materials provided must be suitable for the service and 
climatic conditions of the installation.  Modified bitumen sheets must be 
watertight and visually free of pinholes, particles of foreign matter, 
non-dispersed raw material, factory splices, or other conditions that might 
affect serviceability.  Polymer modifier must comply with ARMA PMBRG98 and 
be uniformly dispersed throughout the sheet.  Edges of sheet must be 
straight and flat.

Basis of Design: Henry Company, www.Henry.com; Modified Plus NP180p/p 
consisting of base sheet, base flashing and cap sheet and cap flashing 
plus miscellaneous materials to install a watertight complete system. 
Min. thickness of 3.0 mm (120 mils) and non-woven polyester 

reinforcement of 180 g/m3 meeting ASTM D6164/D6164M, Type 1, Grade S.

a.  Venting Base Sheet:  ASTM D 4897/D 4897M, Type II, without perforations 
and as approved by the modified bitumen roof membrane manufacturer.

b.  Fiberglass Felt Base Sheet:  ASTM D 4601,ASTM D 1668 Type II, without 
perforations and as approved by the modified bitumen roof membrane 
manufacturer.

c.  SBS Base Sheet:  ASTM D 6162, Type I or II, Grade S, minimum 80 mils 
thick.

d.  SBS Interply Sheet:  ASTM D 6162 , Type I or II, Grade S, minimum 80 
mils thick.

e.  SBS Cap Sheet: ASTM D 6162; Type II, Grade G, minimum  145 mils thick 
at selvage edge, and as required to provide specified fire safety 
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rating.

2.2   BASE FLASHING MEMBRANE

Membrane manufacturer's standard, minimum two-ply modified bitumen membrane 
flashing system compatible with the roof membrane specified and as 
recommended in membrane manufacturer's published literature.  Flashing 
membranes must meet or exceed the properties of the material standards 
specified for the modified bitumen base, interply and cap sheet, except 
that flashing membrane thickness must be as recommended by the membrane 
manufacturer.  Metal clad flashing membrane must comply with ASTM D 6298.

2.3   ASPHALT

ASTM D 312, Type III or IV, in accordance with modified bitumen membrane 
manufacturer requirements and compatible with the slope conditions of the 
installation.

2.4   COLD-APPLIED MEMBRANE ADHESIVE

Membrane manufacturer's recommended low volatile organic compound (VOC) 
cold process adhesive for application of the membrane plies.

2.5   MEMBRANE SURFACING

Provide modified bitumen roof membrane cap sheet with factory-applied 
granule surfacing of light color as selected from membrane manufacturer's 
standard colors.  Provide modified bitumen membrane manufacturer's 
recommended field-applied protective coating of white color.  Aluminized 
coating must  comply with ASTM D 2824 or ASTM D 6848, Type I or III, as 
recommended by the modified bitumen roof membrane manufacturer.  Light 
colored, opaque water-worn gravel aggregate surfacing material conforming 
to ASTM D 1863, or other aggregate as recommended by the membrane 
manufacturer and approved by the Contracting Officer.

2.6   PRIMER

ASTM D41/D41M, or other primer compatible with the application and as 
approved in writing by the modified bitumen membrane manufacturer.

2.7   MODIFIED BITUMEN ROOF CEMENT

ASTM D 4586, Type II for vertical surfaces, Type I for horizontal surfaces, 
compatible with the modified bitumen roof membrane and as recommended by 
the modified bitumen membrane manufacturer.

2.8   CANT AND TAPERED EDGE STRIPS

Provide standard cants and tapered edge strips of perlite conforming to 
ASTM C 728the same material as the roof insulationor when roof insulation 
material is not available, provide pressure preservative treated wood, wood 
fiberboard, or rigid perlite board cants and edge strips as recommended by 
the manufacturer. or wood fiber conforming to ASTM C 208 treated with 
bituminous impregnation, sizing, or waxing and fabricated to provide 
maximum 45 degree change in direction of membrane.  Cant strips must be 
minimum  1-1/2 inch thick and provide for minimum 5 inch face and 3-1/2 inch
 vertical height when installed at 45 degree face angle, except where 
clearance restricts height to lesser dimension.  Taper edge strips at a 
rate of one to 1-1/2 inch per foot to a minimum of 1/8 inch of thickness.  
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Provide kiln-dried preservative-treated wood cants, in compliance with 
requirements of Section 06 10 00 ROUGH CARPENTRY at base of wood nailers 
set on edge and wood curbing and where otherwise indicated.

2.9   FASTENERS AND PLATES

Provide coated, corrosion-resistant fasteners as recommended by the 
modified bitumen sheet manufacturer's printed instructions and meeting the 
requirements of FM 4470 and FM APP GUIDE for Class I roof deck construction 
and the wind uplift resistance specified.  For fastening of membrane or 
felts to wood materials, provide fasteners driven through 1 inch diameter 
metal discs, or one piece composite fasteners with heads not less than 1 
inch in diameter or 1 inch square with rounded or 45 degree tapered corners.

2.9.1   Masonry or Concrete Walls and Vertical Surfaces

Use hardened steel nails or screws with flat heads, diamond shaped points, 
and mechanically deformed shanks not less than 1 inch long for securing 
felts, modified bitumen sheets, metal items, and accessories to masonry or 
concrete walls and vertical surfaces.  Use power-driven fastenersonly when 
approved in writing by the Contracting Officer.

2.9.2   Metal Plates

Provide flat corrosion-resistant round stress plates as recommended by the 
modified bitumen sheet manufacturer's printed instructions and meeting the 
requirements of FM 4470; not less than 2 inch in diameter.  Form discs to 
prevent dishing or cupping.

2.10   PRE-MANUFACTURED ACCESSORIES

Pre-manufactured accessories must be manufacturer's standard for intended 
purpose, comply with applicable specification section, compatible with the 
membrane roof system and approved for use by the modified bitumen membrane 
manufacturer.

2.10.1   Vapor Pressure Relief Vents

Provide vents manufactured for the purpose of releasing vapor pressure from 
the roofing system by heat and pressure.  Vents must be one-way type design 
to prevent reverse flow of moisture laden air into roofing system.  Valve 
cap must effectively seal out wind-blown rain, snow, and not permit water 
entry if submerged.

2.10.2   Pre-fabricated Curbs

Provide  gauge G90 galvanized curbs with minimum 4 inch flange for 
attachment to roof nailers.  Curbs must be minimum height of 10 inch above 
the finished roof membrane surface.

2.11   WALKPADS

Roof walkpads must be polyester reinforced, granule-surfaced modified 
bitumen membrane material, minimum 197 mils thick, compatible with the 
modified bitumen sheet roofing and as recommended by
the modified bitumen sheet roofing manufacturer.  Panels must not exceed 4 
foot in length.  Other walkpad materials require approval of the 
Contracting Officer prior to installation.
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2.12   PAVER BLOCKS

Precast concrete, minimum 1-1/2 inch thick, minimum 18 inch square for 
walkways and minimum 6 inch by 12 inch for use in supporting surface 
bearing components but extending not less than 2 inch beyond all sides of 
surface bearing bases.  Install walkpad material under all paver blocks.

2.13   ROOF INSULATION BELOW MODIFIED BITUMEN MEMBRANE SYSTEM

Insulation must be compatible with the roof membrane, approved by the 
membrane manufacturer and meeting all the requirements of ASTM C 552 as 
specified in Section 07 22 00 ROOF AND DECK INSULATION.

2.14   MEMBRANE LINER

Provide self-adhering modified bitumen underlayment conforming to ASTM D 
1970, EPDM membrane liner conforming to ASTM D4637/D4637M, or other 
waterproof membrane liner material as approved by the Contracting Officer.

PART 3   EXECUTION

3.1   EXAMINATION

Ensure that the following conditions exist prior to application of the 
roofing materials:

a.  Drains, curbs, cants, control joints, expansion joints, perimeter walls,
 roof penetrating components, and equipment supports are in place.

b.  Surfaces are rigid, clean, dry, smooth, and free from cracks, holes, 
and sharp changes in elevation.  Joints in the substrate are sealed to 
prevent dripping of bitumen into building or down exterior walls.

c.  The plane of the substrate does not vary more than 1/4 inchwithin an 
area 10 by 10 foot when checked with a10 foot straight edge placed 
anywhere on the substrate.

d.  Substrate is sloped as indicated to provide positive drainage.

e.  Walls and vertical surfaces are constructed to receive counter 
flashing, and will permit mechanical fastening of the base flashing 
materials.

f.  Treated wood nailers are in place on non-nailable surfaces, to permit 
nailing of base flashing at minimum height of 8 inch above finished 
roofing surface.

g.  Protect all combustible materials and surfaces which may contain 
concealed combustible or flammable materials.  All fire extinguishing 
equipment has been placed as specified.

h.  Verify all Fire Watch personnel assignments.

i.  Treated wood nailers are fastened in place at eaves, gable ends, 
openings, and intersections with vertical surfaces for securing of 
membrane, edging strips, attachment flanges of sheet metal, and roof 
fixtures.  Embedded nailers are flush with deck surfaces.  

j.  Cants are securely fastened in place in the angles formed by walls and 
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other vertical surfaces.  The angle of the cant is 45 degrees and the 
height of the vertical leg is not less than 3-1/2 inch.

k.  Venting is provided in accordance with the following:

(1)  Edge Venting:  Perimeter nailers are kerfed across the width of 
the nailers to permit escape of gaseous pressure at roof edges.

(2)  Underside Venting:  Vent openings are provided in steel form 
decking for cast-in-place concrete substrate.

(3)  Vapor pressure relief vents:  Holes equal to the outside diameter 
of vents are provided through the insulation where vents are 
required.  Space vents in accordance with membrane manufacturer's 
recommendations.

l.  Exposed nail heads in wood substrates are properly set.  Warped and 
split boards have been replaced.  There are no cracks or end joints 1/4 
inch in width or greater.  Knot holes are covered with sheet metal and 
nailed in place.  Wood decks are covered with rosin paper or 
unsaturated felt prior to base sheet or roof membrane application.
Joints in plywood substrates are taped or otherwise sealed to prevent 
air leakage from the underside.

m.  Insulation boards are installed smoothly and evenly, and are not 
broken, cracked, or curled.  There are no gaps in insulation board 
joints exceeding 1/4 inch in width.  Insulation is being roofed over on 
the same day the insulation is installed.

n.  Cast-in-place substrates have been allowed to cure and the surface 
dryness requirements specified under paragraph entitled "Field Quality 
Control" have been met.

o.  Joints between precast concrete deck units are grouted, leveled, and 
stripped in with felt or bituminous stripping membrane set in 
bituminous cement prior to applying other roofing materials over the 
area.

p.  Roof deck and framing are sloped as indicated to provide positive 
drainage.

3.2   PREPARATION

3.2.1   Protection of Property

3.2.1.1   Protective Coverings

Install protective coverings at paving and building walls adjacent to hoists
 prior to starting the work.  Lap protective coverings not less than 6 inch, 
secure against wind, and vent to prevent collection of moisture on covered 
surfaces.  Keep protective coverings in place for the duration of the 
roofing work.

3.2.1.2   Bitumen Stops

Provide felt bitumen stops or other means to prevent bitumen drippage at 
roof edges, openings, and vertical projections before hot mopped 
application of the roofing membrane.
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3.2.2   Equipment

3.2.2.1   Mechanical Application Devices

Mount mechanical application devices on pneumatic-tired wheels.  Use 
devices designed and maintained to operate without damaging the insulation, 
roofing membrane, or structural components.

3.2.2.2   Flame-Heated Equipment

Do not place flame-heated equipment on roof.  Provide and maintain a fire 
extinguisher adjacent to flame-heated equipment and on the roof.

3.2.2.3   Open Flame Application Equipment

Torches and other open flame equipment must be specifically designated for 
use in application of modified bitumen materials and approved by the 
modified bitumen sheet manufacturer.  Open flame equipment must not be 
ignited (burning) when left unattended.  Provide and maintain a fire 
extinguisher adjacent to open flame equipment on the roof.  Specific 
requirements for fire watches and burn permits exist.  These requirements 
will be reviewed at the preroofing conference.

3.2.2.4   Electric-Heated Equipment

Provide adequate electrical service as required by manufacturer of 
electrical equipment to ensure against damage to equipment and property and 
to ensure proper application of roofing materials.

3.2.3   Heating of Asphalt

Break up solid asphalt on a surface free of dirt and debris.  Heat asphalt 
in kettle designed to prevent contact of flame with surfaces in contact 
with the asphalt.  Kettles must have visible working thermometer and 
thermostatic controls set to the temperature limits specified herein.  Keep 
controls in working order and calibrated.  Use immersion thermometer, 
accurate within a tolerance of plus or minus 1.8 degrees F, to check 
temperatures of the asphalt frequently.  When temperatures exceed maximums 
specified, remove asphalt from the site.  Do no permit cutting back, 
adulterating, or fluxing of asphalt.

3.2.3.1   Temperature Limitations for Asphalt

Heat and apply asphalt at the temperatures specified below unless specified 
otherwise by manufacturer's printed application instructions.  Use 
thermometer to check temperature during heating and application.  Have 
kettle attended constantly during heating process to ensure specified 
temperatures are maintained.  Do not heat asphalt above its finished 
blowing temperature (FBT).  Do not heat asphalt between 500 and 525 degrees 
F for longer than four consecutive hours.  Do not heat asphalt to the flash 
point (FP).  Apply asphalt and embed membrane sheets when temperature of 
asphalt is within plus or minus 25 degrees F of the equiviscous temperature 
(EVT) but not less than 400 degrees F.  Before heating and application of 
asphalt refer to the asphalt manufacturer's label or bill of lading for FP, 
FBT, and EVT of the asphalt used.

3.2.4   Priming of Surfaces

Prime all surfaces to be in contact with adhered membrane materials.  Apply 
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primer at the rate of 0.75 gallon per 100 sq. ft. or as recommended by 
modified bitumen sheet manufacturer's printed instructions to promote 
adhesion of membrane materials.  Allow primer to dry prior to application 
of membrane materials to primed surface.  Avoid flammable primer material 
conditions in torch applied membrane applications.

3.2.4.1   Priming of Concrete and Masonry Surfaces

After surface dryness requirements have been met, coat concrete and masonry 
surfaces which are to receive membrane materials uniformly with primer.

3.2.4.2   Priming of Metal Surfaces

Prime flanges of metal components to be embedded into the roof system prior 
to setting in bituminous materials or stripping into roofing system.

3.2.5   Membrane Preparation

Unroll modified bitumen membrane materials and allow to relax a minimum of 
30 minutes prior to installation.  In cold weather, adhere to membrane 
manufacturer's additional recommendations for pre-installation membrane 
handling and preparation.  Inspect for damage, pinholes, particles of 
foreign matter, non-dispersed raw material, factory splices, or other 
conditions that might affect serviceability.  Edges of seams must be 
straight and flat so that they may be seamed to one another without forming 
fish mouths or wrinkles.  Discard damaged or defective materials.

3.2.6   Substrate Preparation

Apply membrane to clean, dry surfaces only.  Don not apply membrane to 
surfaces that have been wet by rain or frozen precipitation within the 
previous 12 hours.  Provide cleaning and artificial drying with heated 
blowers or torches as necessary to ensure clean, dry surface prior to 
membrane application.

3.3   APPLICATION

Apply roofing materials as specified herein unless approved otherwise by 
the Contracting Officer.  Keep roofing materials dry before and during 
application.  Complete application of roofing in a continuous operation.  
Begin and apply only as much roofing in one day as can be completed that 
same day.  Maintain specified temperatures for asphalt.  Provide temporary 
roofing and flashing as specified herein prior to application of permanent 
roofing system.

3.3.1   Phased Membrane Construction

Phased application of membrane plies is prohibited unless otherwise 
approved by the Contracting Officer and supported by the membrane 
manufacturer's written application instructions.  If  cap sheet 
installation  is delayed, thoroughly clean the applied membrane material 
surface and dry  immediately prior to cap sheet installation.  Priming of 
the applied membrane surface may be required at the discretion of the 
Contracting Officer prior to cap sheet installation.

3.3.2   Temporary Roofing and Flashing

Provide watertight temporary roofing and flashing where considerable work 
by other trades, such as installing cooling towers, antennas, pipes, ducts, 
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is to be performed on the roof or where construction scheduling or weather 
conditions require protection of the building's interior before permanent 
roofing system can be installed.  Do not install temporary roofing over 
permanently installed insulation.  Provide rigid pads for traffic over 
temporary roofing.

3.3.2.1   Removal

Completely remove temporary roofing and flashing before continuing with 
application of the permanent roofing system.

3.3.3   Application Method

3.3.3.1   Torch Applied Heat Welded Modified Bitumen Membrane 

Base flashing membrane may be torch applied.  Ensure substrate membrane 
surfaces are warmed either naturally or by torch during the installation.  
Apply heat evenly to underside of roll membrane being installed and exposed 
side lap area of previously installed sheet.  Provide for slight, uniform 
flow of bitumen in front of roll and full width of roll as the material is 
being rolled or set into place.  Apply uniform positive pressure to ensure 
membrane is fully adhered and all laps are sealed.  Prior to forming lap 
over granulated surfaces, embed granules of the receiving sheet by heating 
and troweling-in the granules to form a uniform black compound surface.  
Roll all lap areas with a weighted roller immediately after forming lap.  
Provide for visual bleed out of compound in lap areas.

3.3.4   Ventilating Base Sheets

Apply ventilating base sheets with 3 inch side laps and 6 inch end laps in 
accordance with manufacturer's printed application instructions for 
substrate and wind uplift conditions specified.  Mechanical attachments 
must be as required for wind resistance specified and to include increased 
frequency of attachment at corner and perimeter areas.  Drive fasteners 
flush with no dishing or cupping of fastener plate.  Top mop perforated 
sheet with a full, continuous mopping of hot asphalt. 

3.3.5   Fiberglass FeltModified Bitumen Base Sheet

Fully adhere spot adhere base sheets in accordance with membrane 
manufacturer's printed instructions.  Spot adhesion must be with hot 
asphalt applied in 12 inch diameter spots installed in two staggered rows, 
centered 12 inch in from edge of the base sheet.Apply cold adhesive with 
airless sprayer or a 1/4 inch saw-toothed rubber squeegee and at 
application rate recommended by the membrane manufacturer.  Fully cover 
substrate with cold adhesive.  Ensure laps areas of base sheet are fully 
sealed.  Roll and broom in the base sheet to ensure full contact with the 
hot asphalt application. On nailable substrates, mechanically fasten base 
sheet in conformance with specified wind resistance requirements and 
membrane manufacturer's printed instructions, and to include increased 
fastening frequency in corner and perimeter areas.  Drive fasteners flush 
with no dishing or cupping of fastener plate.  Where applicable,  
mechanically fasten base sheet in conjunction with insulation to the 
substrate, in accordance with membrane manufacturers printed instructions.  
Apply sheets in a continuous operation.  Apply sheets with side laps at a 
minimum of 2 inch unless greater side lap is recommended by the 
manufacturer's standard written application instructions.  Provide end laps 
of not less than 6 inch and staggered a minimum of 36 inch.  Apply sheets 
at right angles to the roof slope so that the direction of water flow is 
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over and not against the laps parallel to the roof slope so that plies of 
sheets extend from eave line on one side of the barrel-type roof and 18 inch
 over the center line of the crown of the roof.  Apply sheets on the other 
side in the same manner, resulting in twice the normal amount of roofing 
sheets and asphalt at the crown.  Extend base sheets approximately 2 inch 
above the top of cant strips at vertical surfaces and to the top of cant 
strips elsewhere.  Trim base sheet to a neat fit around vent pipes, roof 
drains, and other projections through the roof.  Application must be free 
of ridges, wrinkles, and buckles.

3.3.6   Modified Bitumen Membrane Application

Ensure proper sheet alignment prior to installation.  Apply membrane layers 
perpendicular to slope of roof in shingle fashion to shed water, including 
application on areas of tapered insulation that change slope direction.
Apply membrane layers parallel to slope of roof.  Bucking or backwater laps 
are prohibited.  Fully adhere membrane sheets to underlying substrate 
materials.  Provide minimum 3 inch side laps and minimum 6 inch end laps 
and as otherwise required by membrane manufacturer.  Stagger end laps 
minimum 36 inch.  Offset side laps between membrane layers a minimum of 12 
inch.  Offset end laps between membrane layers a minimum of 36 inch.  
Install all membrane layers the same workday, unless supported otherwise by 
roof membrane manufacturer application instructions and approved by the 
Contracting Officer.  Provide tight smooth laminations of each membrane 
layer without wrinkles, ridges, buckles, kinks, fishmouths, or voids.  
Ensure full membrane adhesion and full lap seals.  Rework to seal any open 
laps prior to application of subsequent membrane layers.  The completed 
membrane application must be free of surface abrasions, air pockets, 
blisters, ridges, wrinkles, buckles, kinks, fishmouths, voids, or open 
seams.

3.3.6.1   Cap Sheet Installation

Underlying applied membrane must be inspected and repaired free of damage, 
holes, puncture, gouges, abrasions, and any other defects, and free of 
moisture, loose materials, debris, sediments, dust, and any other 
conditions required by the membrane manufacturer prior to cap sheet 
installation.  Do not apply cap sheet if rain or frozen precipitation has 
occurred within the previous 24 hours.  Align cap membrane and apply by the 
specified method with the proper side and end lap widths.  Set cap sheet in 
hot asphalt or torch apply as recommended by the modified bitumen membrane 
manufacturer.  Cut at a 45 degree angle across selvage edge of cap membrane 
to be overlapped in end lap areas prior to applying overlapping cap 
membrane.  Apply matching granules in any areas of bitumen bleed out while 
the asphalt is still hot.  Minimize traffic on newly installed cap sheet 
membrane.

3.3.6.2   Backnailing of Cap Sheet

Unless otherwise recommended by the modified bitumen membrane manufacturer 
and approved by the Contracting Officer, provide minimum 3-1/2 inch wide 
nailing strips matching insulation thickness and applied perpendicular to 
roof slope for backnailing of roof membrane.  Space nailing strips as 
recommended by the membrane manufacturer, but not exceeding 16 foot on 
center unless approved otherwise by the Contracting Officer.  Coordinate 
the nailer installation with insulation requirements.  Install the modified 
bitumen cap sheet to provide for end laps at nailer locations.  Nail the 
modified bitumen cap sheet at the end lap area across the width of the 
sheet.  Nail within 1 inch of each edge of the sheet and at 8 inch to 8-1/2 
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inch on center across the width of the sheet in a staggered fashion.  Nails 
must have 1 inch diameter metal cap or be nailed through 1 inch diameter 
caps.  Cover nails by overlapping adjacent upslope sheet at the end lap 
area.

3.3.7   Membrane Flashing

Apply two-ply modified bitumen strip flashing and sheet flashing in the 
angles formed where the roof deck abuts walls, curbs, ventilators, pipes, 
and other vertical surfaces, and where necessary to make the work 
watertight.  Apply membrane flashing in accordance with the roof membrane 
manufacturers printed instructions and as specified.  Cut at a 45 degree 
angle across terminating end lap area of cap membrane prior to applying 
adjacent overlapping cap membrane.  Press flashing into place to ensure 
full adhesion and avoid bridging.  Ensure full lap seal in all lap areas.  
Mechanically fasten top edge of modified bituminous base flashing 150 mm (6 
inches) on center through minimum 1 inch diameter tin caps with fasteners 
of sufficient length to embed minimum one inch into attachment substrate. 
Apply matching granules in any areas of asphalt bleed out while the asphalt 
is still hot.  Apply membrane liner over top of exposed nailers and 
blocking and to overlap top edge of base flashing installation at curbs, 
parapet walls, expansion joints and as otherwise indicated to serve as 
waterproof lining under sheet metal flashing components.  Metal flashing 
per SMACNA 1793 guidelines and standards is specified under Section 07 60 00
 FLASHING AND SHEET METAL.  Do not set metal flashing in hot asphalt.

3.3.7.1   Membrane Strip Flashing

Set primed flanges of metal flashing in full bed of modified bituminous 
cement material and securely fasten through to attachment substrate.  
Strip-in with membrane flashing so that strip extends not less than 4 inch 
beyond outer edge of flange.  Where multiple membrane stripping plies are 
installed, extend each additional stripping ply minimum 4 inch beyond edge 
of previous ply.

3.3.7.2   Membrane Flashing at Roof Drain

Roof drains are specified in Section 22 00 00 PLUMBING, GENERAL PURPOSE.  
Flashing for roof drains, is specified in Section 07 60 00 FLASHING AND 
SHEET METAL.  Extend membrane sheets to edge of drain bowl opening at the 
roof drain deck flange in accordance with membrane manufacturer's printed 
application instructions.  Securely clamp membrane sheets and metal roof 
drain flashing and strip flashing in the flashing clamping ring.  Secure 
clamps so that sheets and metal flashing are free from wrinkles and folds.  
Trim stripping must be flush with inside of clamping ring.

3.3.7.3   Pre-fabricated Curbs

Securely anchor prefabricated curbs  to nailer or other base substrate and 
flash with modified bitumen membrane.

3.3.7.4   Set-On Accessories

Where pipe or conduit blocking, supports and similar roof accessories are 
set on the membrane, adhere walkpad material to bottom of accessories prior 
to setting on roofing membrane.  Specific method of installing set-on 
accessories must permit normal movement due to expansion, contraction, 
vibration, and similar occurrences without damaging roofing membrane.  Do 
not mechanically secure set-on accessories through roofing membrane into 
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roof deck substrate.

3.3.7.5   Lightning Protection

Flash and attach lightning protection system components  to the roof 
membrane in a manner acceptable to the roof membrane manufacturer.

3.3.8   Roof Walkpads

Install walkpads at roof access points and where otherwise indicated for 
traffic areas and for access to mechanical equipment, in accordance with 
the modified bitumen sheet roofing manufacturer's printed instructions.  
Provide minimum 6 inch separation between adjacent walkpads to accommodate 
drainage.  Provide walkpad or an additional layer of cap sheet under 
precast concrete paver blocks to protect the roofing.

3.3.9   Paver Blocks

Install paver blocks where indicated and as necessary to support surface 
bearing items traversing the roof area.  Set paver block on a layer of 
walkpad or cap sheet applied over the completed roof membrane.

3.3.10   Vapor Pressure Relief Vents

Provide vents in a uniform pattern and at a minimum rate of one for each 
1000 square feet of roof area.  Space and install in strict accordance with 
manufacturer's instructions.  Cut a hole, of diameter to suit base opening 
size of vent, through the roofing membrane and down to the deck vapor 
barrier material surface.  Fill the cut out with loose fill fiberglass or 
crumbled polyisocyanurate insulation.  Set vent flange over hole on top of 
roofing membrane in a 1/8 inch thick bed of modified bitumen roof cement or 
special adhesive or cement recommended by vent manufacturer.  Strip-in vent 
flanges with strip flashing membrane and provide bead of modified bitumen 
sealant at membrane termination at base of vent.

3.3.11   Field Applied Surfacing

After completion of roof membrane and flashing installation, and correction 
of tears, gouges, and other deficiencies in the installed work, apply 
specified surfacing.

3.3.11.1   Aggregate

Uniformly flood coat the surface with hot asphalt at a rate of approximate 
60 pounds per square.  While asphalt is still hot, apply gravel aggregate 
surfacing material at a rate of 400 pounds per square or 300 pounds per 
square for slag or other approved aggregate surfacing.  Provide for full 
and uniform coverage of the roof surface.  Solidly adhere approximately 50 
percent of the aggregate in the asphalt.

3.3.11.2   Coating Application

Apply surface coating materials to membrane and flashing in accordance with 
coating material manufacturer's recommendations.

3.3.12   Correction of Deficiencies

Where any form of deficiency is found, additional measures will be taken as 
deemed necessary by the Contracting Officer to determine the extent of the 
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deficiency and corrective actions must be performed as directed by the 
Contracting Officer.

3.3.13   Clean Up

Remove debris, scraps, containers and other rubbish and trash resulting 
from installation of the roofing system from job site each day.

3.4   PROTECTION OF APPLIED ROOFING

At the end of the day's work and when precipitation is imminent, protect 
applied modified bitumen roofing system from water intrusion.

3.4.1   Water Cutoffs

Straighten insulation line using loose-laid cut insulation sheets and seal 
the terminated edge of modified bitumen roofing system in an effective 
manner.  Seal off flutes in metal decking along the cutoff edge.  Remove 
the water cut-offs to expose the insulation when resuming work, and remove 
the insulation sheets used for fill-in.

3.4.2   Temporary Flashing for Permanent Roofing

Provide temporary flashing at drains, curbs, walls and other penetrations 
and terminations of roofing sheets until permanent flashing can be applied. 
Remove temporary flashing before applying permanent flashing.

3.4.3   Temporary Walkways, Runways, and Platforms

Do not permit storing, walking, wheeling, and trucking directly on applied 
roofing materials.  Provide temporary walkways, runways, and platforms of 
smooth clean boards, mats or planks as necessary to avoid damage to applied 
roofing materials, and to distribute weight to conform to live load limits 
of roof construction.  Use rubber-tired equipment for roofing work.

3.5   FIELD QUALITY CONTROL

Perform field tests in the presence of the Contracting Officer.  Notify the 
Contracting Officer one day before performing tests.

3.5.1   Test for Surface Dryness

Before application of membrane sheets and starting work on the area to be 
roofed, perform test for surface dryness in accordance with the following:

a.  Foaming:  When poured on the surface to which membrane materials are to 
be applied, one pint of asphalt when heated in the range of 350 to 400 
degrees F, must not foam upon contact.

b.  Strippability:  On cementitious substrate surfaces, after asphalt used 
in the foaming test application has cooled to ambient temperatures, 
test coating for adherence.   Should a portion of the sample be readily 
stripped clean from the surface, do not consider the surface to be dry 
and do not start application.  Should rain occur during application, 
stop work and do not resume until surface has been tested by the method 
above and found dry.
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3.5.2   Construction Monitoring

During progress of the roof work, Contractor must make visual inspections 
as necessary to ensure compliance with specified parameters. Additionally, 
verify the following:

a.  Materials comply with the specified requirements.

b.  Materials are not installed in adverse weather conditions.

All materials are properly stored, handled and protected from moisture 
or other damages.

c.  Equipment is in working order.  Metering devices are accurate.

d.  Substrates are in acceptable condition, in compliance with 
specification, prior to application of subsequent materials.

(1)  Nailers and blocking are provided where and as needed.

Insulation substrate is smooth, properly secured to its substrate, 
and without excessive gaps prior to membrane application.

(2)  The proper number, type, and spacing of fasteners are installed.

Membrane heating, hot mopping, or adhesive application is provided 
uniformly and as necessary to ensure full adhesion of roll 
materials. Asphalt is heated and applied within the specified 
temperature range.

The proper number and types of plies are installed, with the specified 
overlaps.

Applied membrane surface is inspected, cleaned, dry, and repaired as 
necessary prior to cap sheet installation.

(3)  Lap areas of all plies are completely sealed.

Membrane is fully adhered without ridges, wrinkles, kinks, fishmouths, 
or other voids or delaminations.

Installer adheres to specified and detailed application parameters.

Associated flashing and sheet metal are installed in a timely manner 
in accord with the specified requirements.

Temporary protection measures are in place at the end of each work 
shift.

3.5.2.1   Manufacturer's Inspection

Manufacturer's technical representative must visit the site a minimum of 
three times  during the installation for purposes of reviewing materials 
installation practices and adequacy of work in place.
  Inspections must occur during the first 20 squares of membrane 
installation, at mid-point of the installation, and at substantial 
completion, at a minimum.  Additional inspections must not exceed one for 
each 100 squares of total roof area with the exception that follow-up 
inspections of previously noted deficiencies or application errors must be 
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performed as requested by the Contracting Officer.  After each inspection, 
submit a report, signed by the manufacturer's technical representative to 
the Contracting Officer within 3 working days.  Note in the report overall 
quality of work, deficiencies and any other concerns, and recommended 
corrective action.

3.5.3   Samples of Roofing

Take samples per ASTM D5147/D5147M, sized 4-inch by 40-inch cut across 
width of modified bitumen sheets as directed by the Contracting Officer.  
Cut samples will be examined by the Contracting Officer for specified 
number of plies, proper lap width, complete lap seal, full uniform adhesive 
compound application and adhesion, full bond between plies, harmful foreign 
materials, presence of moisture, and wet insulation. Where cuts are not 
retained by the Contracting Officer or disposed, set cut strip back in cut 
area in bed of modified bitumen cement.  Repair area of cut with new 
minimum two-ply modified bitumen membrane patch.

3.5.4   Roof Drain Test

After completing roofing, but prior to Government acceptance, perform the 
following test for watertight integrity.  Plug roof drains and fill with 
water to edge of drain sump for 8 hours.  Do not plug secondary overflow 
drains at the same time as adjacent primary drain.  To ensure some drainage 
from roof, do not test all drains at same time.  Measure water at beginning 
and end of the test period.  When precipitation occurs during test period, 
repeat test.  When water level falls, remove water, thoroughly dry, and 
inspect installation; repair or replace roofing at drain to provide for a 
properly installed watertight flashing seal.  Repeat test until there is no 
water leakage.

3.6   INFRARED INSPECTION

Eight months after completion of the roofing system, the Contractor must 
inspect the roof surface using infrared (IR) scanning as specified in 
ASTM C 1153.  Where the IR inspection indicates moisture intrusion, wet 
insulation and damaged or deficient materials or construction must be 
replaced in a manner to provide watertight construction and maintain the 
specified roof system warranties.

3.7   INSTRUCTIONS TO GOVERNMENT PERSONNEL

Furnish written and verbal instructions on proper maintenance procedures to 
designated Government personnel.  Furnish instructions by a competent 
representative of the modified bitumen membrane manufacturer and include a 
minimum of 4 hours on maintenance and emergency repair of the membrane.  
Include a demonstration of membrane repair, and give sources of required 
special tools.  Furnish information on safety requirements during 
maintenance and emergency repair operations.

3.8   INFORMATION CARD

For each roof, furnish a typewritten information card for facility Records 
and a card laminated in plastic and framed for interior display at roof 
access point, or a photoengraved 0.039 inch thick aluminum card for 
exterior display.  Card must be 8 1/2 by 11 inch minimum.  Information card 
must identify facility name and number; location; contract number; 
approximate roof area; detailed roof system description, including deck 
type, membrane, number of plies, method of application, manufacturer, 
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insulation and cover board system and thickness; presence of tapered 
insulation for primary drainage, presence of vapor barrier material; date 
of completion; installing contractor identification and contact 
information; membrane manufacturer warranty expiration, warranty reference 
number, and contact information.  The card must be a minimum size of 8 1/2 
by 11 inch.  Install card at roof top or access location as directed by the 
Contracting Officer and provide a paper copy to the Contracting Officer.

        -- End of Section --
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SECTION 07 60 00

FLASHING AND SHEET METAL
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI/SPRI RD-1 (2004) Performance Standard for Retrofit 
Drains

AMERICAN WELDING SOCIETY (AWS)

AWS D1.2/D1.2M (2008) Structural Welding Code - Aluminum

ASTM INTERNATIONAL (ASTM)

ASTM A 167 (1999; R 2009) Standard Specification for 
Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 308/A 308M (2010) Standard Specification for Steel 
Sheet, Terne (Lead-Tin Alloy) Coated by 
the Hot Dip Process

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM B 209 (2007) Standard Specification for Aluminum 
and Aluminum-Alloy Sheet and Plate

ASTM B 221 (2008) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM B 32 (2008) Standard Specification for Solder 
Metal

ASTM B 69 (2010) Standard Specification for Rolled 
Zinc

ASTM D 1784 (2008) Standard Specification for Rigid 
Poly(Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly(Vinyl Chloride) (CPVC) 
Compounds

ASTM D 41 (2005) Asphalt Primer Used in Roofing, 
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Dampproofing, and Waterproofing

ASTM D 4586 (2007) Asphalt Roof Cement, Asbestos-Free

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1793 (2003) Architectural Sheet Metal Manual, 
6th Edition

1.2   GENERAL REQUIREMENTS

Finished sheet metalwork will form a weathertight construction without 
waves, warps, buckles, fastening stresses or distortion, which allows for 
expansion and contraction.  Sheet metal mechanic is responsible for 
cutting, fitting, drilling, and other operations in connection with sheet 
metal required to accommodate the work of other trades.  Coordinate 
installation of sheet metal items used in conjunction with roofing with 
roofing work to permit continuous roofing operations.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Covering on flat, sloped, or curved surfaces; G

Gutters; G

Downspouts; G

Expansion joints; G

Gravel stops and fascias; G

Splash pans; G

Flashing for roof drains; G

Base flashing; G

Counterflashing; G

Flashing at roof penetrations; G

Reglets; G

Scuppers; G

Copings; G

Drip edge; G
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Open valley flashing; G

Eave flashing; G

Indicate thicknesses, dimensions, fastenings and anchoring 
methods, expansion joints, and other provisions necessary for 
thermal expansion and contraction.  Scaled manufacturer's catalog 
data may be submitted for factory fabricated items.

SD-11 Closeout Submittals

Quality Control Plan

Submit for sheet metal work in accordance with paragraph entitled 
"Field Quality Control."

1.4   DELIVERY, HANDLING, AND STORAGE

Package and protect materials during shipment.  Uncrate and inspect 
materials for damage, dampness, and wet-storage stains upon delivery to the 
job site.  Remove from the site and replace damaged materials that cannot 
be restored to like-new condition.  Handle sheet metal items to avoid 
damage to surfaces, edges, and ends.  Store materials in dry, 
weather-tight, ventilated areas until immediately before installation.

PART 2   PRODUCTS

2.1   MATERIALS

Do not use lead, lead-coated metal, or galvanized steel.  Use any metal 
listed by SMACNA Arch. Manual for a particular item, unless otherwise 
specified or indicated.  Conform to the requirements specified and to the 
thicknesses and configurations established in SMACNA Arch. Manual for the 
materials.  Different items need not be of the same metal, except that if 
copper is selected for any exposed item, all exposed items must be copper.

Furnish sheet metal items in 8 to 10 foot lengths.  Single pieces less than 
8 feet long may be used to connect to factory-fabricated inside and outside 
corners, and at ends of runs.  Factory fabricate corner pieces with minimum 
12 inch legs.  Provide accessories and other items essential to complete 
the sheet metal installation.  Provide accessories made of the same or 
compatible materials as the items to which they are applied. Fabricate 
sheet metal items of the materials specified below and to the gage, 
thickness, or weight shown in Table I at the end of this section.  Provide 
sheet metal items with mill finish unless specified otherwise.  Where more 
than one material is listed for a particular item in Table I, each is 
acceptable and may be used except as follows:

2.1.1   Exposed Sheet Metal Items

Must be of the same material.  Consider the following as exposed sheet 
metal:  gutters, including hangers; downspouts; gravel stops and fascias; 
cap, valley, steeped, base, and eave flashings and related accessories.

2.1.2   Drainage

Do not use copper for an exposed item if drainage from that item will pass 
over exposed masonry, stonework or other metal surfaces.  In addition to 
the metals listed in Table I, lead-coated copper may be used for such items.
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2.1.3   Steel Sheet, Zinc-Coated (Galvanized)

ASTM A 653/A 653M.

2.1.3.1   Finish

Exposed exterior items of zinc-coated steel sheet must have a baked-on, 
factory-applied color coating of polyvinylidene fluoride or other 
equivalent fluorocarbon coating applied after metal substrates have been 
cleaned and pretreated.  Provide finish coating dry-film thickness of 0.8 
to 1.3 mils and color as selected by Architect.

2.1.4   Zinc Sheet and Strip

ASTM B 69, Type I, a minimum of 0.024 inch thick.

2.1.5   Stainless Steel

ASTM A 167, Type 302 or 304, 2D Finish, fully annealed, dead-soft temper.

2.1.6   Terne-Coated Steel

Minimum of 14 by 20 inch with minimum of 40 pound coating per double base 
box.  ASTM A 308/A 308M.

2.1.7   Aluminum Alloy Sheet and Plate

 ASTM B 209 anodized clear  form alloy, and temper appropriate for use.

2.1.7.1   Finish

Exposed exterior sheet metal items of aluminum must have a baked-on, 
factory-applied color coating of polyvinylidene fluoride (PVF2) or other 
equivalent fluorocarbon coating applied after metal substrates have been 
cleaned and pretreated.  Provide finish coating dry-film thickness of 0.8 
to 1.3 mils and color as selected by Architect.

2.1.8   Aluminum Alloy, Extruded Bars, Rods, Shapes, and Tubes

 ASTM B 221.

2.1.9   Solder

ASTM B 32, 95-5 tin-antimony.

2.1.10   Polyvinyl Chloride Reglet

ASTM D 1784, Type II, Grade 1, Class 14333-D, 0.075 inch minimum thickness.

2.1.11   Bituminous Plastic Cement

ASTM D 4586, Type I.

2.1.12   Roofing Felt

 Refer to Section 07 52 00 MODIFIED BITUMINOUS MEMBRANE ROOFING.
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2.1.13   Asphalt Primer

ASTM D 41.

2.1.14   Fasteners

Use the same metal or a metal compatible with the item fastened.  Use 
stainless steel fasteners to fasten dissimilar materials.

2.2   MISCELLANEOUS COMPONENTS

Metal scupper linings conforming to SMACNA 1793, Plate 1-26, shall be 
provided through wall and roof openings.

Metal splash pans conforming to SMACNA 1793, Plate 1-36, Alternate Section 
2, shall be provided. Material shall be the same for downspouts.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Workmanship

Make lines and angles sharp and true.  Free exposed surfaces from visible 
wave, warp, buckle, and tool marks.  Fold back exposed edges neatly to form 
a 1/2 inch hem on the concealed side.  Make sheet metal exposed to the 
weather watertight with provisions for expansion and contraction.

Make surfaces to receive sheet metal plumb and true, clean, even, smooth, 
dry, and free of defects and projections.  For installation of items not 
shown in detail or not covered by specifications conform to the applicable 
requirements of SMACNA 1793, Architectural Sheet Metal Manual.  Provide 
sheet metal flashing in the angles formed where roof decks abut walls, 
curbs, ventilators, pipes, or other vertical surfaces and wherever 
indicated and necessary to make the work watertight.  Join sheet metal 
items together as shown in Table II.

3.1.2   Nailing

Confine nailing of sheet metal generally to sheet metal having a maximum 
width of 18 inch.  Confine nailing of flashing to one edge only.  Space 
nails evenly not over 3 inch on center and approximately 1/2 inch from edge 
unless otherwise specified or indicated.  Face nailing will not be 
permitted.  Where sheet metal is applied to other than wood surfaces, 
include in shop drawings, the locations for sleepers and nailing strips 
required to secure the work.

3.1.3   Cleats

Provide cleats for sheet metal 18 inch and over in width.  Space cleats 
evenly not over 12 inch on center unless otherwise specified or indicated.  
Unless otherwise specified, provide cleats of 2 inch wide by 3 inch long 
and of the same material and thickness as the sheet metal being installed.  
Secure one end of the cleat with two nails and the cleat folded back over 
the nailheads.  Lock the other end into the seam.  Pretin cleats for 
soldered seams.
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3.1.4   Bolts, Rivets, and Screws

Install bolts, rivets, and screws where indicated or required.  Provide 
compatible washers where required to protect surface of sheet metal and to 
provide a watertight connection.  Provide mechanically formed  joints in 
aluminum sheets 0.040 inch or less in thickness.

3.1.5   Seams

Straight and uniform in width and height with no solder showing on the face.

3.1.5.1   Flat-lock Seams

Finish not less than 3/4 inch wide.

3.1.5.2   Lap Seams

Finish soldered seams not less than one inch wide.  Overlap seams not 
soldered, not less than 3 inch.

3.1.5.3   Loose-Lock Expansion Seams

Not less than 3 inch wide; provide minimum one inch movement within the 
joint.  Completely fill the joints with the specified sealant, applied at 
not less than 1/8 inch thick bed.

3.1.5.4   Standing Seams

Not less than one inch high, double locked without solder.

3.1.5.5   Flat Seams

Make seams in the direction of the flow.

3.1.6   Soldering

Where soldering is specified, apply to copper, terne-coated stainless 
steel, zinc-coated steel, and stainless steel items.  Pretin edges of sheet 
metal before soldering is begun.  Seal the joints in aluminum sheets of 
0.040 inch or less in thickness with specified sealants.  Do not solder 
aluminum.

3.1.6.1   Edges

Scrape or wire-brush the edges of lead-coated material to be soldered to 
produce a bright surface.  Flux brush the seams in before soldering.  Treat 
with soldering acid flux the edges of stainless steel to be pretinned.  
Seal the joints in aluminum sheets of 0.040 inch or less in thickness with 
specified sealants.  Do not solder aluminum.

3.1.7   Welding and Mechanical Fastening

Use welding for aluminum of thickness greater than 0.040 inch.  Aluminum 
0.040 inch or less in thickness must be butted and the space backed with 
formed flashing plate; or lock joined, mechanically fastened, and filled 
with sealant as recommended by the aluminum manufacturer.
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3.1.7.1   Welding of Aluminum

Use welding of the inert gas, shield-arc type.  For procedures, appearance 
and quality of welds, and the methods used in correcting welding work, 
conform to AWS D1.2/D1.2M.

3.1.7.2   Mechanical Fastening of Aluminum

Use No. 12, aluminum alloy, sheet metal screws or other suitable aluminum 
alloy or stainless steel fasteners.  Drive fasteners in holes made with a 
No. 26 drill in securing side laps, end laps, and flashings.  Space 
fasteners 12 inch maximum on center.  Where end lap fasteners are required 
to improve closure, locate the end lap fasteners not more than 2 inch from 
the end of the overlapping sheet.

3.1.8   Protection from Contact with Dissimilar Materials

3.1.8.1   Copper or Copper-bearing Alloys

Paint with heavy-bodied bituminous paint surfaces in contact with 
dissimilar metal, or separate the surfaces by means of moistureproof 
building felts.

3.1.8.2   Aluminum

Do not allow aluminum surfaces in direct contact with other metals except 
stainless steel, zinc, or zinc coating.  Where aluminum contacts another 
metal, paint the dissimilar metal with a primer followed by two coats of 
aluminum paint. Where drainage from a dissimilar metal passes over 
aluminum, paint the dissimilar metal with a non-lead pigmented paint.

3.1.8.3   Metal Surfaces

Paint surfaces in contact with mortar, concrete, or other masonry materials 
with alkali-resistant coatings such as heavy-bodied bituminous paint.

3.1.8.4   Wood or Other Absorptive Materials

Paint surfaces that may become repeatedly wet and in contact with metal 
with two coats of aluminum paint or a coat of heavy-bodied bituminous paint.

3.1.9   Expansion and Contraction

Provide expansion and contraction joints at not more than 32 foot intervals 
for aluminum and at not more than 40 foot intervals for other metals.  
Provide an additional joint where the distance between the last expansion 
joint and the end of the continuous run is more than half the required 
interval.  Space joints evenly.  Join extruded aluminum gravel stops and 
fascias by expansion and contraction joints spaced not more than 12 feet 
apart.

3.1.10   Base Flashing

Lay the base flashings with each course of the roof covering, shingle 
fashion, where practicable, where sloped roofs abut chimneys, curbs, walls, 
or other vertical surfaces.  Extend up vertical surfaces of the flashing 
not less than 8 inch and not less than 4 inch under the roof covering.  
Where finish wall coverings form a counterflashing, extend the vertical leg 
of the flashing up behind the applied wall covering not less than 6 inch.  
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Overlap the flashing strips with the previously laid flashing not less than 
3 inch.  Fasten the strips at their upper edge to the deck.  Horizontal 
flashing at vertical surfaces must extend vertically above the roof surface 
and fastened at their upper edge to the deck a minimum of 6 inch on center 
with a minimum of 2-inch lap of any surface.  Solder end laps and provide 
for expansion and contraction.  Extend the metal flashing over crickets at 
the up-slope side of curbs, and similar vertical surfaces extending through 
sloping roofs, the metal flashings. Extend the metal flashings onto the 
roof covering not less than 4.5 inch at the lower side of  vertical 
surfaces extending through the roof decks.  Install and fit the flashings 
so as to be completely weathertight.  Provide factory-fabricated base 
flashing for interior and exterior corners.  Do not use metal base flashing 
on built-up roofing.

3.1.11   Counter and Cap flashing

Metal cap or counter flashing shall be installed where horizontal roof 
surfaces abut vertical wall surfaces, at copings, at penetrations of roof 
surfaces, and at equipment supports. Configuration shall conform to SMACNA 
1793, Plate 4.7.

Flashing shall be formed in 10-foot lengths, except where shorter pieces 
are required; end joints shall be lapped not less than 3 inches. Jointss 
shall not be soldered.

3.1.12   Metal Reglets

Provide factory fabricated caulked type or friction type reglets with a 
minimum opening of 1/4 inch and a depth of 1 1/4 inch, as approved.

3.1.12.1   Caulked Reglets

Provide with rounded edges and metal strap brackets or other anchors for 
securing to the concrete forms.  Provide reglets with a core to protect 
them from injury during the installation.  Provide built-up mitered corner 
pieces for internal and external angles.  Wedge the flashing in the reglets 
with lead wedges every 18 inch, caulked full and solid with an approved 
compound.

3.1.12.2   Friction Reglets

Provide with flashing receiving slots not less than 5/8 inch deep,  one inch
 jointing tongues, and upper and lower anchoring flanges installed at 24 
inch maximum snaplock receiver.  Insert the flashing the full depth of the 
slot and lock by indentations made with a dull-pointed tool, wedges, and 
filled with a sealant.  For friction reglets, install flashing snaplock 
receivers at 24 inch on center maximum.  When the flashing has been 
inserted the full depth, caulk the slot and lock and fill with sealant.

3.1.13   Polyvinyl Chloride Reglets 

Rigid polyvinyl chloride reglets ASTM D 1784, Type II, Grade 1, Class 
14333-D, 0.075 inch minimum thickness may be provided in lieu of metal 
reglets for temporary construction.

3.1.14   Gravel Stops and Fascias

Prefabricate in the shapes and sizes indicated and in lengths not less that 
8 feet.  Extend flange at least 4 inch onto roofing.  Provide 
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prefabricated, mitered corners internal and external corners.  Install 
gravel stops and fascias after all plies of the roofing membrane have been 
applied, but before the flood coat of bitumen is applied.  Prime roof 
flange of gravel stops and fascias on both sides with an asphalt primer. 
After primer has dried, set flange on roofing membrane and strip-in.Nail 
flange securely to wood nailer with large-head, barbed-shank roofing nails 
1.5 inch long spaced not more than 3 inch on center, in two staggered rows.

3.1.14.1   Edge Strip

Hook the lower edge of fascias at least 3/4 inch over a continuous strip of 
the same material bent outward at an angle not more than 45 degrees to form 
a drip.  Nail hook strip to a wood nailer at 6 inchmaximum on center.  
Where fastening is made to concrete or masonry, use screws spaced 12 inch 
on center driven in expansion shields set in the concrete or masonry.  
Where horizontal wood nailers are slotted to provide for insulation 
venting, install strips to prevent obstruction of vent slots.  Where 
necessary, install strips over 1/16 inch thick compatible spacer or washers.

3.1.14.2   Joints

Leave open the section ends of gravel stops and fascias 1/4 inch and backed 
with a formed flashing plate, mechanically fastened in place and lapping 
each section end a minimum of 4 inch set laps in plastic cement.  Face 
nailing will not be permitted.  Install prefabricated aluminum gravel stops 
and fascias in accordance with the manufacturer's printed instructions and 
details.

3.1.15   Metal Drip Edge

Provide a metal drip edge, designed to allow water run-off to drip free of 
underlying construction, at eaves and rakes prior to the application of 
roofing shingles.  Apply directly on the wood deck at the eaves and over 
the underlay along the rakes.  Extend back from the edge of the deck not 
more than 3 inch and secure with compatible nails spaced not more than 10 
inch on center along upper edge.

3.1.16   Gutters

The hung type of shape indicated and supported on underside by brackets 
that permit free thermal movement of the gutter.  Provide gutters in sizes 
indicated complete with mitered corners, end caps, outlets, brackets, and 
other accessories necessary for installation.  Bead with hemmed edge or 
reinforce the outer edge of gutter with a stiffening bar not less than 3/4 
by 3/16 inch of material compatible with gutter.  Fabricate gutters in 
sections not less than 8 feet.  Lap the sections a minimum of one inch in 
the direction of flow or provide with concealed splice plate 6 inch 
minimum.  Join the gutters, other than aluminum, by riveted and soldered 
joints.  Join aluminum gutters with riveted sealed joints.  Provide 
expansion-type slip joints midway between outlets.  Install gutters below 
slope line of the roof so that snow and ice can slide clear.  Support 
gutters as indicated.  Adjust gutters to slope uniformly to outlets, with 
high points occurring midway between outlets.  Fabricate hangers and 
fastenings from metals.

3.1.17   Downspouts

Space supports for downspouts according to the manufacturer's 
recommendation for the substrate.  Types, shapes and sizes are indicated.  
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Provide complete including elbows and offsets.  Provide downspouts in  
approximately 10 foot lengths. Provide end joints to telescope not less than
 1/2 inch and lock longitudinal joints.  Provide gutter outlets with wire 
ball strainers for each outlet.  Provide strainers to fit tightly into 
outlets and be of the same material used for gutters.  Keep downspouts not 
less than one inch away from walls.  Fasten to the walls at top, bottom, 
and at an intermediate point not to exceed 5 feet on center with leader 
straps or concealed rack-and-pin type fasteners.  Form straps and fasteners 
of metal compatible with the downspouts.

3.1.17.1   Terminations

Neatly fit into the drainage connection the downspouts terminating in 
drainage lines and fill the joints with a portland cement mortar cap sloped 
away from the downspout.  Provide downspouts terminating in splash blocks 
with elbow-type fittings.  Provide splash pans as specified.

3.1.18   Flashing for Roof Drains

Provide a 30 inch square sheet indicated.  Taper insulation to drain from 
24 inch out.  Set flashing on finished felts in a full bed of asphalt roof 
cement, ASTM D 4586.  Heavily coat the drain flashing ring with asphalt 
roof cement.  Clamp the roof membrane, flashing sheet, and stripping felt 
in the drain clamping ring.  Secure clamps so that felts and drain flashing 
are free of wrinkles and folds.  Retrofit roof drains must conform to 
ANSI/SPRI RD-1.

3.1.19   Scuppers

Line interior of scupper openings with sheet metal.  Extend the lining 
through and project outside of the wall to form a drip on the bottom edge 
and form to return not less than one inch against the face of the outside 
wall at the top and sides.  Fold outside edges under 1/2 inch on all 
sides.  Provide the perimeter of the lining approximately 1/2 inch less 
than the perimeter of the scupper.  Join the top and sides of the lining on 
the roof deck side to a closure flange by a locked and soldered joint.  
Join the bottom edge by a locked and soldered joint to the closure flange, 
where required, form with a ridge to act as a gravel stop around the 
scupper inlet.  Provide surfaces to receive the scupper lining and coat 
with bituminous plastic cement.

3.1.20   Splash Pans

Install splash pans where downspouts discharge on roof surfaces and at 
other locations as indicated.  Unless otherwise shown, provide pans not 
less than 24 inch long by 18 inch wide with metal ribs across the bottom of 
the pan.  Form the sides of the pan with vertical baffles not less than one 
inch high in the front, and 4 inch high in the back doubled over and formed 
continuous with horizontal roof flanges not less than 4 inch wide.  Bend 
the rear flange of the pan to contour of cant strip and extend up  6 inch 
under the side wall covering or to height of base flashing under 
counterflashing.  Bed the pans and roof flanges in plastic bituminous 
cement and strip-flash as specified.

3.1.21   Open Valley Flashing

Provide valley flashing free of longitudinal seams, of width sufficient to 
extend not less than 6 inch under the roof covering on each side.  Provide a
 1/2 inch fold on each side of the valley flashing.  Lap the sheets not 
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less than 6 inch in the direction of flow and secure to roofing 
construction with cleats attached to the fold on each side.  Nail the tops 
of sheets to roof sheathing.  Space the cleats not more than 12 inch on 
center.  Provide exposed flashing not less than 4 inch in width at the top 
and increase one inch in width for each additional 8 feet in length.  Where 
the slope of the valley is  4.5 inch or less per foot, or the intersecting 
roofs are on different slopes, provide an inverted V-joint, one inch high, 
along the centerline of the valley; and extend the edge of the valley sheets
 8 inch under the roof covering on each side.

Valley flashing for asphalt shingle roofs is specified in section 07 31 13 
ASPHALT SHINGLES.

3.1.22   Eave Flashing

One piece in width, applied in 8 to 10 foot lengths with expansion joints 
spaced as specified in paragraph entitled "Expansion and Contraction."  
Provide a 3/4 inch continuous fold in the upper edge of the sheet to engage 
cleats spaced not more than 10 inch on center.  Locate the upper edge of 
flashing not less than 18 inch from the outside face of the building, 
measured along the roof slope.  Fold lower edge of the flashing over and 
loose-lock into a continuous edge strip on the fascia.  Where eave flashing 
intersects metal valley flashing, secure with one inch flat locked joints 
with cleats that are 10 inch on center.

3.1.23   Sheet Metal Covering on Flat, Sloped, or Curved Surfaces

Except as specified or indicated otherwise, cover and flash all minor flat, 
sloped, or curved surfaces such as crickets, bulkheads, dormers and small 
decks with metal sheets of the material used for flashing; maximum size of 
sheets, 16 by 18 inch.  Fasten sheets to sheathing with metal cleats.  Lock 
seams and solder.  Lock aluminum seams as recommended by aluminum 
manufacturer.  Provide an underlayment of roofing felt for all sheet metal 
covering.

3.1.24   Expansion Joints

Provide expansion joints for roofs, walls, and floors as  indicated.  
Provide expansion joints in continuous sheet metal at 40 foot intervals for 
stainless steel and at 32 foot intervals for aluminum, aluminum gravel 
stops and fascias which must have expansion joints at not more than 12 foot 
spacing.  Provide evenly spaced joints.  Provide an additional joint where 
the distance between the last expansion joint and the end of the continuous 
run is more than half the required interval spacing].  Conform to the 
requirements of Table I.

3.1.24.1   Roof Expansion Joints

Consist of curb with wood nailing members on each side of joint, bituminous 
base flashing, metal counterflashing, and metal joint cover.  Bituminous 
base flashing is specified in Roofing Section.  Provide counterflashing as 
specified in paragraph "Counterflashing," except as follows:  Provide 
counterflashing with vertical leg of suitable depth to enable forming into 
a horizontal continuous cleat.  Secure the inner edge to the nailing 
member.  Make the outer edge projection not less than one inch for flashing 
on one side of the expansion joint and be less than the width of the 
expansion joint plus one inch for flashing on the other side of the joint.  
Hook the expansion joint cover over the projecting outer edges of 
counterflashing.  Provide roof joint with a joint cover of the width 
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indicated.  Hook and lock one edge of the joint cover over the shorter 
projecting flange of the continuous cleat, and the other edge hooked over 
and loose locked with the longer projecting flange.   Joints are specified 
in Table II.

3.1.24.2   Floor and Wall Expansion Joints

Provide U-shape with extended flanges for expansion joints in concrete and 
masonry walls and in floor slabs.

3.1.25   Flashing at Roof Penetrations and Equipment Supports

Provide metal flashing for all pipes, ducts, and conduits projecting 
through the roof surface and for equipment supports, guy wire anchors, and 
similar items supported by or attached to the roof deck.  Goose-necks, 
rainhoods, power roof ventilators, and similar items, where required, are 
specified Division 23.

3.1.26   Single Pipe Vents

See Table I, footnote (d).  Set flange of sleeve in bituminous plastic 
cement and nail 3 inch on center.  Bend the top of sleeve over and extend 
down into the vent pipe a minimum of 2 inch.  For long runs or long rises 
above the deck, where it is impractical to cover the vent pipe with lead, 
use a two-piece formed metal housing.  Set metal housing with a metal 
sleeve having a 4 inch roof flange in bituminous plastic cement and nailed 
3 inch on center.  Extend sleeve a minimum of8 inch above the roof deck and 
lapped a minimum of 3 inch by a metal hood secured to the vent pipe by a 
draw band.  Seal the area of hood in contact with vent pipe with an 
approved sealant.

3.1.27   Stepped Flashing

Stepped flashing shall be installed where sloping roofs surfaced with 
shingles abut vertical surfaces.  Separate pieces of base flashing shall be 
placed in alternate shingle courses.

3.1.28   Copings

Provide coping using copper sheets 8 or 10 feet long joined by a 3/4 inch 
locked and soldered seam.  Terminate outer edges in edge strips.  Install 
with sealed lap jointsunless otherwise indicated.

3.2   PAINTING

Field-paint sheet metal for separation of dissimilar materials.

3.2.1   Aluminum Surfaces

Shall be solvent cleaned and given one coat of zinc-molybdate primer and 
one coat of aluminum paint.

3.3   CLEANING

Clean exposed sheet metal work at completion of installation.  Remove 
grease and oil films, handling marks, contamination from steel wool, 
fittings and drilling debris, and scrub-clean.  Free the exposed metal 
surfaces of dents, creases, waves, scratch marks, and solder or weld marks.
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3.4   REPAIRS TO FINISH

Scratches, abrasions, and minor surface defects of finish may be repaired 
in accordance with the manufacturer's printed instructions and as approved. 
Repair damaged surfaces caused by scratches, blemishes, and variations of 
color and surface texture.  Replace items which cannot be repaired.

3.5   FIELD QUALITY CONTROL

Establish and maintain a Quality Control Plan for sheet metal used in 
conjunction with roofing to assure compliance of the installed sheet 
metalwork with the contract requirements.  Remove work that is not in 
compliance with the contract and replace or correct.  Include quality 
control, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
sheet metal workers; condition of substrate.

b.  Verification that specified material is provided and installed.

c.  Inspection of sheet metalwork, for proper size(s) and thickness(es), 
fastening and joining, and proper installation.

3.5.1   Procedure

Submit for approval prior to start of roofing work.  Include a checklist of 
points to be observed.  Document the actual quality control observations 
and inspections.  Furnish a copy of the documentation to the Contracting 
Officer at the end of each day.

TABLE I.  SHEET METAL WEIGHTS, THICKNESSES, AND GAGES

                                            Stainless 
  Sheet Metal Items            Aluminum,    Steel,    
                               Inch         Inch
   __________________________________________________________________________

  Building Expansion
   Joints
  Cover...............                      .015      
  Waterstop-bellows or
   flanged, U-type.....                     .015           
  Covering on minor flat,
   pitched or curved
   surfaces............                     .018      
  Scupper lining......           .032       .015      
  Strainers, wire
   diameter or gage              .144       .109                 
                                  diameter   diameter
  Flashings:
  Base................            .040      .018     
  Cap (Counter-flashing)          .032      .015      
  Bond barrier........             -        .015      
  Stepped.............            .032      .015     
  Valley..............            .032      .015     
  Coping..............              -         -        
  Gravel stops and
   fascias:  
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TABLE I.  SHEET METAL WEIGHTS, THICKNESSES, AND GAGES

                                            Stainless 
  Sheet Metal Items            Aluminum,    Steel,    
                               Inch         Inch
   __________________________________________________________________________
  Extrusions ..........           .075        -        
  Edge strip ..........           .050      .025       
  Joint Cover plates...           .032      .015      
   (See Table II)  
  Reglets (c) .........             -       .010      
  
  (a)  Brass.

  (b)  May be lead weighing 4 pounds per square foot.

  (c)  May be polyvinyl chloride.

  (d)  2.5 pound minimum lead sleeve with 4 inch flange.  Where lead sleeve 
       is impractical, refer to paragraph entitled "Single Pipe Vents" for 
       optional material.

TABLE II.  SHEET METAL JOINTS
TYPE OF JOINT

            
  Item      
  Designa-  
  tion      Stainless
            Steel                 Aluminum                    Remarks
______________________________________________________________________

  Joint cap   1.25 inch             1.25 inch                  - - -
  for         single lock,          single lock,
  building    standing              standing
  expansion   seam, cleated
  seam, cleated
  joint at
  roof

  Flashings

  Base      One inch              One inch               Aluminum producer's
            3 inch lap            flat locked,           recommended hard
            for expansion         soldered; sealed;      setting sealant for
            joint                 3 inch lap for         locked aluminum
                                  expansion joint        joints.  Fill
                                                         each metal
                                                         expansion joint
                                                         with a joint
                                                         sealing compound
                                                         compound.

  Cap-in    3 inch lap            3 inch lap             Seal groove with
  reglet                                                 joint sealing
                                                         compound.

  Reglets   Butt joint             - - -                 Seal reglet groove
                                                         with joint sealing
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TABLE II.  SHEET METAL JOINTS
TYPE OF JOINT

            
  Item      
  Designa-  
  tion      Stainless
            Steel                 Aluminum                    Remarks
______________________________________________________________________

                                                         compound.

  Stepped   3 inch lap            3 inch lap             - - -

  Valley.   6 inch lap cleated    6 inch lap cleated     - - -

  Edge      Butt                  Butt                   - - -
  strip

  Gravel
  stops:

  Extrusions  - - -               Butt with 1/2 inch     Use sheet flashing 
                                  space                  beneath and a cover 
                                                         plate.

   Gutters   1.5 inch lap,         One inch flat locked,  Aluminum producers
            riveted and           riveted, and sealed    recommended hard
            soldered                                     setting sealant for
                                                         locked aluminum
                                                         joints.

    (a)     Provide a 3 inch lap elastomeric flashing with manufacturer's
            recommended sealant.

    (b)     Seal polyvinyl chloride reglet with manufacturer's 
            recommended sealant.

        -- End of Section --
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SECTION 07 81 00

SPRAY-APPLIED FIREPROOFING
02/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASSOCIATION OF THE WALL AND CEILING INDUSTRIES - INTERNATIONAL 
(AWCI)

AWCI TM 12-A (1997; 3rd Ed) Standard Practice for the 
Testing and Inspection of Field Applied 
Sprayed Fire-Resistive Materials; An 
Annotated Guide

ASTM INTERNATIONAL (ASTM)

ASTM E 1042 (2002; R 2008e1) Acoustically Absorptive 
Materials Applied by Trowel or Spray

ASTM E 119 (2011) Standard Test Methods for Fire 
Tests of Building Construction and 
Materials

ASTM E 605 (1993; R 2011) Thickness and Density of 
Sprayed Fire-Resistive Material (SFRM) 
Applied to Structural Members

ASTM E 736 (2000; R 2006) Cohesion/Adhesion of 
Sprayed Fire-Resistive Materials Applied 
to Structural Members

ASTM E 759 (1992; R 2005) Effect of Deflection on 
Sprayed Fire-Resistive Material Applied to 
Structural Members

ASTM E 760 (1992; R 2005) Effect of Impact on Bonding 
of Sprayed Fire-Resistive Material Applied 
to Structural Members

ASTM E 761 (1992; R 2005) Compressive Strength of 
Sprayed Fire-Resistive Material Applied to 
Structural Members

ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM E 859 (1993; R 2011) Air Erosion of Sprayed 
Fire-Resistive Materials (SFRMS) Applied 
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to Structural Members

ASTM E 937 (1993; R 2011) Corrosion of Steel by 
Sprayed Fire-Resistive Material (SFRM) 
Applied to Structural Members

ASTM G 21 (2009) Determining Resistance of Synthetic 
Polymeric Materials to Fungi

ICC EVALUATION SERVICE, INC. (ICC-ES)

ICC-ES AC23 (2004; R 2008) Acceptance Criteria for 
Spray-Applied and Intumescent Mastic 
Coating Fire-Protection Materials

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NASA-STD 8719.11 Rev. A (2008) Safety Standard for Fire Protection

UNDERWRITERS LABORATORIES (UL)

UL 263 (2003; Reprint Oct 2007) Fire Tests of 
Building Construction and Materials

UL Fire Resistance (2011) Fire Resistance Directory

1.2   SYSTEM DESCRIPTION

1.2.1   General Requirements

Protect structural steel, undersides of steel floors (where required) and 
steel roof decks (where required) with spray-applied fireproofing to a fire 
resistance hour-rating as indicated on drawings, unless otherwise indicated.

1.2.2   Fire Resistance Rating

Fire resistance ratings shall be in accordance with the fire rated 
assemblies listed in UL Fire Resistance.  Proposed materials not listed in 
UL Fire Resistance shall have fire resistance ratings at least equal to the 
UL Fire Resistance ratings as determined by an approved independent testing 
laboratory, based on tests specified in UL 263 or ASTM E 119.  Submit 
reports and test records, attesting that the fireproofing material conforms 
to the specified requirements.  Each test report shall conform to the 
report requirements specified by the test method.  For the underside of the 
decking use metal lath installed prior to the fireproofing material or 
Rigid Board Fireproofing Material as outlined in the UL Fire Resistance 
Directory Volume 1.  Apply fireproofing to structural steel members, with 
the following hourly fire resistance rating and in accordance with the 
following UL design or approved equivalent.  Use unrestrained fire 
resistance ratings, unless the architect/engineer has specified that the 
degree of thermal restraint of the construction meets or exceeds the degree 
of thermal restraint of the tested assembly.  Performance tests shall be in 
accordance with ASTM E 119.

                                Fire Rating Schedule
                                       Hourly          UL Design
               Element                 Rating          Reference

      Refer to Drawings.
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                                Fire Rating Schedule
                                       Hourly          UL Design
               Element                 Rating          Reference
               
1.2.3   Evaluation Reports - ICC-ES Reports

Materials shall be evaluated in accordance with ICC-ES AC23.  ICC-ES 
Reports shall be included as part of the Submittals below.  The reports 
will identify the product as code compliant and having met the physical 
performance requirements outlined in paragraphs "Dry Density and 
Cohesion/Adhesion" through "Air Erosion".

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Fireproofing Material; G

SD-04 Samples

Spray-Applied Fireproofing; G

SD-06 Test Reports

Fire Resistance Rating; G
Field Tests; G
Evaluation Reports; G

SD-07 Certificates

Installer Qualifications; G
Surface Preparation Report; G
Manufacturer's Inspection Report; G

1.4   QUALITY ASSURANCE

1.4.1   Installer Qualifications

Engage an experienced installer that is certified, licensed, or otherwise 
qualified by the spray-on fireproofing manufacturer as having the necessary 
experience, staff, and training to install the manufacturer's products in 
accordance with specified requirements.  Submit manufacturer's 
certification that each listed installer is qualified and trained to 
install the specified fireproofing.  Show evidence that each fireproofing 
installer has had a minimum of 3 years experience in installing the 
specified type of fireproofing.  Each installer of fireproofing material 
shall be trained, have a minimum of 3 years experience and a minimum of 
three installations using fireproofing of the type specified.  A 
manufacturer's willingness to sell its products to the Contractor or 
installer does not infer qualification of the buyer.
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1.4.2   Pre-Installation Meeting

Hold a meeting with the installer, field testing agency, the manufacturer, 
subcontractors (whose employees come into contact with the fireproofing), 
and the Contracting Officer prior to the installation of any fireproofing 
material to review the substrates for acceptability, method of application, 
applied thickness, patching, repair, inspection and testing procedures.

1.5   DELIVERY, STORAGE, AND HANDLING

Packaged material shall be delivered in the original unopened containers, 
marked to show the brand name, the manufacturer, and the UL markings.  
Fireproofing material shall be kept dry until ready to be used, and shall 
be stored off the ground, under cover and away from damp surfaces.  Damaged 
or opened containers will be rejected.  Material with shelf-life shall be 
applied prior to expiration of the shelf-life.

1.6   PROJECT/SITE CONDITIONS

1.6.1   Temperature

Maintain substrate and ambient air temperatures above 40 degrees F during 
application and for 24 hours before and after application.  Relative 
humidity shall be maintained within the limits recommended by the 
fireproofing manufacturer.

1.6.2   Ventilation

Provide adequate ventilation to properly dry the fireproofing after 
application.  In enclosed areas, provide a minimum of 4 air exchanges per 
hour by forced air circulation.

PART 2   PRODUCTS

2.1   SPRAY-APPLIED FIREPROOFING

Provide spray-applied fireproofing material, including sealer, conforming 
to ASTM E 1042, Class (a), Category A, either Type I or Type II, except 
that the dust removed shall not exceed 0.0025 gram per square foot of 
fireproofing material applied as specified in the project.  Only products 
that have been evaluated at UL and bear and "investigated for exterior use" 
approval are allowed in waterfront areas where the fireproofing may be 
directly exposed to a natural body of water.  Material shall be asbestos 
free, and shall resist fungus for a period of 28 days when tested in 
accordance with ASTM G 21.  Material shall have a flame spread of 25 or 
less and a smoke developed rating of 50 or less when tested in accordance 
with ASTM E 84.  Submit one sample panel,  18 inches square, for each 
specified type of fireproofing.  Also, a designated sample area of not less 
than 100 square feet shall be prepared.  Sample area shall be 
representative of typical installation of fireproofing including metal 
decks, beams, columns and attachments.  Equipment, materials and procedures 
used in the sample area shall be the same as, or representative of, that to 
be used in the work.  The sample area shall be approved prior to proceeding 
with fireproofing work in any other area.  The approved sample area shall 
be used as a reference standard for applied fireproofing material.  Sample 
area shall remain in place and open to observation until all spray-applied 
fireproofing is completed and accepted, at which time it may become part of 
the work.
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2.1.1   Dry Density and Cohesion/Adhesion

Fireproofing shall have a minimum ASTM E 605 dry density and ASTM E 736 
cohesion/adhesion properties as follows:

2.1.1.1   Concealed Structural Components

Fireproofing for structural components concealed above the ceiling, or 
within a wall, chase, or furred space, shall have a minimum applied dry 
density of 15 pounds per cubic foot and a cohesion/adhesion strength of 200 
psf, unless otherwise noted.

2.1.1.2   Exposed Structural Components

Fireproofing for exposed structural components, except where otherwise 
specified or indicated, shall have a minimum applied dry density of 22 
pounds per cubic foot and a cohesion/adhesion strength of 434 psf.

2.1.2   Deflection

Spray-applied fireproofing shall not crack, spall, or delaminate when 
backing to which it is applied is subject to downward deflection 1/120 of 
10 foot clear span, when tested in accordance with ASTM E 759.

2.1.3   Bond-Impact

Spray-applied fireproofing material shall not crack, spall or delaminate 
when tested in accordance with ASTM E 760.

2.1.4   Compressive Strength

The minimum compressive strength shall be 1000 psf when tested in 
accordance with ASTM E 761.

2.1.5   Corrosion

Spray-applied fireproofing material shall not contribute to corrosion of 
test panels when tested as specified in ASTM E 937.

2.1.6   Air Erosion

Dust removal shall not exceed 0.025 gram per square foot when tested in 
accordance with ASTM E 859.

2.2   SEALER

Sealer shall be the type approved by the manufacturer of the fireproofing 
material, shall be fungus resistant, shall have a flame spread of 25 or 
less and a smoke developed rating of 50 or less when tested in accordance 
with ASTM E 84, and shall be white.

2.3   WATER

Water used for material mixing and surface preparation shall be potable.

2.4   SPRAY-APPLIED INTUMESCENT EPOXY COATING SYSTEM

Provide a two-component epoxy based intumescent fire protective coating 
that meets the following requirements.
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a.  On curing it forms a flexible and tough epoxy barrier which transforms 
into a ceramic-like, insulating char to provide thermal protection of 
the substrate in the event of a fire.

b.  The coating system includes the manufacturer's required surface 
preparation, primer, and fire protective layer, and topcoat.  

c.  The coating system protects the substrate from corrosion and retain its 
fire protection properties under aggressive chemical environments. 

d.  Resistant to solvents, acids, alkalis, salts and abrasion while 
retaining its fire protective properties.

Provide a system that exhibits the following properties:

2.4.1   Percent Solids by Weight

100 percent

2.4.2   In Service Temperature Restrictions

Up to 150 degrees F

2.4.3   Application Method

Air spray or specialized plural component airless equipment approved by the 
manufacture. Troweling can be used for small areas or touch-up work.

2.4.4   Drying Time

Approximately 24 hours to achieve a Shore D hardness of 25.

2.4.5   Shelf Life

Minimum shelf life under proper storage condition is 1 Year from date of 
manufacture.

2.4.6   Pot Life

Approximately 40 minutes at 77 degrees F and 50 percent relative humidity. 
Pot life is not a factor when using specialized plural component airless 
spray equipment.

2.4.7   Flash Point

Greater than 212 degrees F Pensky-Martens for each component.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Thoroughly clean surfaces to be fireproofed of dirt, grease, oil, paint, 
primers, loose rust, rolling lubricant, mill scale or other contaminants 
that will interfere with the proper bonding of the sprayed fireproofing to 
the substrate.  Test painted/primed steel substrates in accordance with 
ASTM E 736, with specified sprayed fireproofing material, to provide the 
required fire-resistance rating; painted or primed steel surfaces may 
require a fireproofing bond test to determine if the paint formulation will 
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impair proper adhesion.  Certify the acceptability of surfaces to receive 
sprayed-applied fireproofing by inspection and submit a Surface Preparation 
Report accordingly.  The statement shall list the structural members and 
the areas that have been inspected and certified.  Overhead areas to be 
fireproofed shall be cleared of all obstructions interfering with the 
uniform application of the spray-applied fireproofing.  Hardware such as 
support sleeves, inserts, clips, hanger attachment devices and the like 
shall be installed prior to the application of the fireproofing.  Condition 
of the surfaces shall be acceptable to the manufacturer prior to 
application of spray-applied fireproofing.  Applications listed for use on 
primed surfaces shall be in accordance with the manufacturer's 
recommendations and standards, and detailed in submittal item SD-03 Product 
Data.

3.2   PROTECTION

Surfaces not to receive spray-applied fireproofing shall be covered to 
prevent contamination by splatter, rebound and overspray.  Exterior 
openings in areas to receive spray-applied fireproofing shall be covered 
prior to and during application of fireproofing with tarpaulins or other 
approved material.  Surfaces not to receive fireproofing shall be cleaned 
of fireproofing and sealer.

3.3   FIREPROOFING MATERIAL

Mix fireproofing material in accordance with the manufacturer's 
recommendations.  Submit data identifying performance characteristics of 
fireproofing material.  Data shall include recommended application 
requirements and indicate thickness of fireproofing that should be applied 
to achieve each required fire rating.

3.4   APPLICATION

3.4.1   Sequence

Prior to application of fireproofing on each floor, the manufacturer shall 
inspect and approve application equipment, water supply and pressure, and 
the application procedures.  If fireproofing is required to be applied to 
underside of steel roof deck and steel floor assemblies, it shall be done 
only after respective roof or floor construction is complete.  No roof or 
floor traffic shall be allowed during application.  Fireproofing material 
shall be applied prior to the installation of ductwork, piping and conduits 
which would interfere with uniform application of the fireproofing.

3.4.2   Application Technique

Water pressure and volume shall be maintained to manufacturer's 
recommendations throughout the fireproofing application.  Fireproofing 
material shall be applied to the thickness and density established for the 
specified fire resistance rating, in accordance with the procedure 
recommended by the manufacturer, and to a uniform density and texture.  
Fireproofing material shall not be tamped to achieve the desired density.

3.4.3   Sealer Application

If sealer is required by the product used, it shall be applied after field 
testing has been conducted and after corrective measures and repairs, if 
required, have been completed.
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3.4.4   Applied Thickness

Thicknesses shall follow the UL Listing and Manufacturer requirements. 
Where the specification for a fireproofing material is given as an average 
thickness, the average thickness shall be used as a minimum allowable 
measured thickness (Requirement). Comply with NASA-STD 8719.11 Rev. A 
requirements. 

3.4.5   Application of Spray-Applied Intumescent Epoxy Coating System

Prepare surfaces and apply the spray-applied Intumescent epoxy coating 
system in accordance with the manufacturer's written recommendations.

3.5   MANUFACTURER'S SERVICES

3.5.1   General

The manufacturer, or its representative, shall be onsite prior to, 
periodically during, and at completion of the application, to provide the 
specified inspections and certifications; and to ensure that preparations 
are adequate and that the material is applied according to manufacturer's 
recommendations and the contract requirements.

3.5.2   Manufacturer's Inspection

The manufacturer shall inspect the fireproofing work after the work is 
completed on each floor or area, including testing, repair and clean-up, 
and shall certify that the work complies with the manufacturer's criteria 
and recommendations.  Before the sprayed material is covered, and after all 
of the fireproofing work is completed, including repair, testing, and 
clean-up; and after mechanical, electrical and other work in contact with 
fireproofing material has been completed, the manufacturer shall re-inspect 
the work and certify that the entire project complies with the 
manufacturer's criteria and recommendations.  Obtain and submit the 
Manufacturer's Inspection Report and certifications of approval stating 
that the spray-applied fireproofing in the entire project complies with the 
manufacturer's criteria and recommendations.

3.6   FIELD TESTS

The applied fireproofing shall be tested by an approved independent testing 
laboratory to be selected by the A/E and paid for by the Contractor.  
Submit test reports documenting results of tests on the applied material in 
the project.  Report shall include defects identified, repair procedures, 
and results of the retests when required.  Perform the tests in approved 
locations: for density in accordance with ASTM E 736, cohesion/adhesion in 
accordance with ASTM E 736, and for thickness in accordance with ASTM E 605.  
Determine densities in accordance with ASTM E 605 or Appendix A, "Alternate 
Method for Density Determination" of AWCI TM 12-A.  Take density 
determinations at the flat portion of deck, beam bottom flange, beam web, 
column, and an equivalent area from the top of the lower beam flange.  
Areas showing a density less than specified will be rejected.  A test 
sample shall be located every 10,000 square feet of floor area or two for 
each floor, whichever produces the greatest number of test areas.  Any area 
showing less than minimum requirements shall be corrected.  Proposed 
corrective measures, in writing, shall be approved before starting the 
corrective action.  Corrected work shall be retested.
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3.6.1   Structural Components

Each structural component type shall be tested at floor and roof decks, 
beams, columns, joists, and trusses.  Minimum average thickness shall be as 
indicated or required by UL Fire Resistance.  Density and cohesion/adhesion 
shall be as specified.

3.6.2   Repair

Additional fireproofing material may be added to provide proper thickness.  
Rejected areas of fireproofing shall be corrected to meet specified 
requirements by adding fireproofing material to provide the proper 
thickness, or by removing defects and respraying with new fireproofing 
material.  Repairs shall use same type of fireproofing material as 
originally applied or patching materials recommended by the manufacturer.  
Repaired areas shall be retested and reinspected.  Fireproofing material 
shall be applied to voids or damaged areas by hand-trowel, or by respraying.

3.6.3   Visual Inspections

Inspections shall be made by the certified independent laboratory prior to 
closure of concealed areas.  These inspections may be phased, but shall not 
occur less than 5 working days prior to the enclosure of the fireproofing.  
Sprayed areas shall receive a final inspection.  Fireproofed surfaces shall 
be inspected after mechanical, electrical, and other work in contact with 
fireproofing material has been completed and before sprayed material is 
covered.  Any locations missing fireproofing shall be patched in accordance 
with the manufacturer's requirements.

3.6.4   Patching

Patch and repair damaged fireproofing.  The patching material shall be the 
same as that specified for that area.

3.7   CLEANUP

Surfaces not indicated to receive fireproofing shall be thoroughly cleaned 
of sprayed material within a 24 hour period after application.

       -- End of Section --
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SECTION 07 84 00

FIRESTOPPING
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E 119 (2010b) Standard Test Methods for Fire 
Tests of Building Construction and 
Materials

ASTM E 1399 (1997; R 2009) Cyclic Movement and 
Measuring the Minimum and Maximum Joint 
Widths of Architectural Joint Systems

ASTM E 1966 (2007) Fire-Resistive Joint Systems

ASTM E 2174 (2010a) Standard Practice for On-Site 
Inspection of Installed Fire Stops

ASTM E 2307 (2010) Standard Test Method for 
Determining Fire Resistance of Perimeter 
Fire Barrier Systems Using 
Intermediate-Scale, Multi-story Test 
Apparatus

ASTM E 2393 (2010a) Standard Practice for On-Site 
Inspection of Installed Fire Resistive 
Joint Systems and Perimeter Fire Barriers

ASTM E 814 (2010) Standard Test Method for Fire Tests 
of Through-Penetration Fire Stops

ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

FM GLOBAL (FM)

FM APP GUIDE (updated on-line) Approval Guide 
http://www.approvalguide.com/CC_host/pages/public/custom

FM AS 4991 (2001) Approval of Firestop Contractors

UNDERWRITERS LABORATORIES (UL)

UL 1479 (2003; Reprint Mar 2010) Fire Tests of 
Through-Penetration Firestops
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UL 2079 (2004; Reprint Jun 2008) Tests for Fire 
Resistance of Building Joint Systems

UL 723 (2008; Reprint Sep 2010) Test for Surface 
Burning Characteristics of Building 
Materials

UL Fire Resistance (2010) Fire Resistance Directory

1.2   SYSTEM DESCRIPTION

1.2.1   General

Furnish and install tested and listed firestopping systems, combination of 
materials, or devices to form an effective barrier against the spread of 
flame, smoke and gases, and maintain the integrity of fire resistance rated 
walls, partitions, floors, and ceiling-floor assemblies, including 
through-penetrations and construction joints and gaps.

a.  Through-penetrations include the annular space around pipes, tubes, 
conduit, wires, cables and vents.

b.  Construction joints include those used to accommodate expansion, 
contraction, wind, or seismic movement; firestopping material shall not 
interfere with the required movement of the joint.

  Gaps requiring firestopping include gaps between the curtain wall and 
the floor slab and between the top of the fire-rated walls and the roof 
or floor deck above and at the intersection of shaft assemblies and 
adjoining fire resistance rated assemblies.

1.2.2   Sequencing

Coordinate the specified work with other trades.  Apply firestopping 
materials, at penetrations of pipes and ducts, prior to insulating, unless 
insulation meets requirements specified for firestopping.  Apply 
firestopping materials. at building joints and construction gaps, prior to 
completion of enclosing walls or assemblies.  Cast-in-place firestop 
devices shall be located and installed in place before concrete placement.  
Pipe, conduit or cable bundles shall be installed through cast-in-place 
device after concrete placement but before area is concealed or made 
inaccessible.  Firestop material shall be inspected and approved prior to 
final completion and enclosing of any assemblies that may conceal installed 
firestop.

1.2.3   Submittals Requirements

a.  Submit detail drawings including manufacturer's descriptive data, 
typical details conforming to UL Fire Resistance or other details 
certified by another nationally recognized testing laboratory, 
installation instructions or UL listing details for a firestopping 
assembly in lieu of fire-test data or report.  For those firestop 
applications for which no UL tested system is available through a 
manufacturer, a manufacturer's engineering judgement, derived from 
similar UL system designs or other tests, shall be submitted for review 
and approval prior to installation.  Submittal shall indicate the 
firestopping material to be provided for each type of application.  
When more than a total of 5 penetrations and/or construction joints are 
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to receive firestopping, provide drawings that indicate location, "F" 
"T" and "L" ratings, and type of application.

b.  Submit certificates attesting that firestopping material complies 
with the specified requirements.  For all intumescent firestop 
materials used in through penetration systems, manufacturer shall 
provide certification from UL of passing the "Aging and Environmental 
Exposure Testing " portion of UL 1479.

c.  Submit documentation of training and experience for Installer.

d.  Submit manufacturer's representative certification stating that 
firestopping work has been inspected and found to be applied according 
to the manufacturer's recommendations and the specified requirements.

1.3   SUBMITTALS

The NASA GSFC Fire Protection Engineer will review and approve all 
submittals in this section requiring Government approval.

The NASA GSFC Fire Protection Engineer may delegate the authority to the 
Quality Control (QC) Representative's U.S. Registered Fire Protection 
Engineer for review and approval of submittals required by this section. 
Submit to the NASA GSFC Fire Protection Engineer one set of all approved 
submittals and drawings immediately after approval, but no later than 15 
working days prior to final inspection.

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Firestopping Materials; G.

SD-07 Certificates

Firestopping Materials; G.
Installer Qualifications; G.
Inspection; G.

1.4   QUALITY ASSURANCE

Engage an experienced Installer who is:

a. FM Research approved in accordance with FM AS 4991, operating as a 
UL Certified Firestop Contractor, or

b. Certified, licensed, or otherwise qualified by the firestopping 
manufacturer as having the necessary staff, training, and a minimum of 
3 years experience in the installation of manufacturer's products in 
accordance with specified requirements.  A manufacturer's willingness 
to sell its firestopping products to the Contractor or to an installer 
engaged by the Contractor does not in itself confer installer 
qualifications on the buyer.  The Installer shall have been trained by 
a direct representative of the manufacturer (not distributor or agent) 
in the proper selection and installation procedures.  The installer 
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shall obtain from the manufacturer written certification of training, 
and retain proof of certification for duration of firestop installation.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver materials in the original unopened packages or containers showing 
name of the manufacturer and the brand name.  Store materials off the 
ground, protected from damage and exposure to elements. Follow 
manufacturer's instructions for handling.  Remove damaged or deteriorated 
materials from the site.

PART 2   PRODUCTS

2.1   FIRESTOPPING MATERIALS

Basis of Design: Hilti

Provide firestopping materials, supplied from a single domestic 
manufacturer, consisting of commercially manufactured, asbestos-free, 
nontoxic, water-based, noncombustible products FM APP GUIDE approved, or UL 
listed, for use with applicable construction and penetrating items, 
complying with the following minimum requirements:

2.1.1   Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed 
rating of 50 or less, when tested in accordance with ASTM E 84 or UL 723.  
Material shall be an approved firestopping material as listed in 
UL Fire Resistance or by a nationally recognized testing laboratory.

2.1.2   Toxicity

Material shall be nontoxic and carcinogen free to humans at all stages of 
application or during fire conditions and shall not contain hazardous 
chemicals or require harmful chemicals to clean material or equipment.  
Firestop material must be free from Ethylene Glycol, PCB, MEK, or other 
types of hazardous chemicals.

2.1.3   Fire Resistance Rating

Firestop systems shall be UL Fire Resistance listed or FM APP GUIDE 
approved with "F" rating at least equal to fire-rating of fire wall or 
floor in which penetrated openings are to be protected.  Where required, 
firestop systems shall also have "T" rating at least equal to the 
fire-rated floor in which the openings are to be protected.

2.1.3.1   Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph 
SYSTEM DESCRIPTION, shall provide "F", "T" and "L" fire resistance ratings 
in accordance with ASTM E 814 or UL 1479.  Fire resistance ratings shall be 
as follows:

a.  Penetrations of Fire Resistance Rated Walls and Partitions: F and T
Rating = Not less than the required fire resistance rating of wall or 
partition being penetrated.

b.  Penetrations of Fire Resistance Rated Floors, Floor-Ceiling 
Assemblies and the ceiling membrane of Roof-Ceiling Assemblies:  F and 
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T Ratings shall not be than 2 hours and a T Rating not less than 2 
hours.  Where the penetrating item is outside of a wall cavity the F 
rating and T rating must be equal to the fire resistance rating of the 
floor penetrated.

c.  Penetrations of Fire and Smoke Resistance Rated Walls, Floors, 
Floor-Ceiling Assemblies, and the ceiling membrane of Roof-Ceiling 
Assemblies: F Rating = 2-hour, T Rating = 2-hour and L Rating = 2-hour 
Where L rating is required.

2.1.3.2   Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph 
SYSTEM DESCRIPTION, and gaps such as those between floor slabs or roof 
decks and curtain walls shall be the same as the construction in which they 
occur as follows:  construction joints in walls, match the rating indicated 
for walls; construction joints in floors, 2-hour; gaps between floor slabs 
and curtain walls, 2-hour; gaps between top of the walls and the bottom of 
roof and floor decks, 2-hour, and provide L rating of <5 cfm/lf where 
required.  Construction joints and gaps shall be provided with firestopping 
materials and systems that have been tested in accordance with ASTM E 119, 
ASTM E 1966 or UL 2079 to meet the required fire resistance rating.  
Curtain wall joints shall be provided with firestopping materials and 
systems that have been tested in accordance with ASTM E 2307 to meet the 
required fire resistance rating.  Systems installed at construction joints 
shall meet the cycling requirements of ASTM E 1399 or UL 2079.  All joints 
at the intersection of the top of a fire resistance rated wall and the 
underside of a fire-rated floor, floor ceiling, or roof ceiling assembly 
shall provide a minimum class II movementcapability.

2.1.4   Material Performance

All firestop materials are subject to these minimum standards of 
performance.

a.  Firestop material shall be capable of installation at temperatures 
of 35 to 120 degrees F.

b.  Material must be able to be frozen, thawed and still maintain 
manufacturer approval for installation.

c.  Firestop material must convey a manufacturer's written warranty 
guaranteeing the performance of the material for the sustainable 
lifetime of the structure.

d.  Material must maintain a shelf life of no less than 2 years form 
date of manufacturing.

e.  Acceptable firestop cast-in-place devices are factory assembled 
intumescent lined round or oval plastic cylinders capable of protecting 
plastic, metallic, cable, and blank openings through the cast-in-place 
device equal to the fire-resistance rating of the floor.

PART 3   EXECUTION

3.1   PREPARATION

Areas to receive firestopping shall be free of dirt, grease, oil, or loose 
materials which may affect the fitting or fire resistance of the 
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firestopping system.  For cast-in-place firestop devices, formwork or metal 
deck to receive device prior to concrete placement shall be sound and 
capable of supporting device.  Prepare surfaces as recommended by the 
manufacturer.

3.2   INSTALLATION

Completely fill void spaces with firestopping material regardless of 
geometric configuration, subject to tolerance established by the 
manufacturer.  Firestopping systems for filling floor voids 4 inches or 
more in any direction shall be capable of supporting the same load as the 
floor is designed to support or shall be protected by a permanent barrier 
to prevent loading or traffic in the firestopped area.  Install 
firestopping in accordance with manufacturer's written instructions.  
Provide tested and listed firestop systems in the following locations, 
except in floor slabs on grade:

a.  Penetrations of duct, conduit, tubing, cable and pipe through 
floors and through fire-resistance rated walls, partitions, and 
ceiling-floor assemblies.

b.  Penetrations of vertical shafts such as pipe chases, elevator 
shafts, and utility chutes.

c.  Gaps at the intersection of floor slabs and curtain walls, 
including inside of hollow curtain walls at the floor slab.

d.  Gaps at perimeter of fire-resistance rated walls and partitions, 
such as between the top of the walls and the bottom of roof decks.

e.  Construction joints in floors and fire rated walls and partitions.

f.  Other locations where required to maintain fire resistance rating 
of the construction.

3.2.1   Insulated Pipes and Ducts

Thermal insulation shall be cut and removed where pipes or ducts pass 
through firestopping, unless insulation meets requirements specified for 
firestopping.  Replace thermal insulation with a material having equal 
thermal insulating and firestopping characteristics.

3.2.2   Fire Dampers

Install and firestop fire dampers in accordance with Section 23 00 00 AIR 
SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.  Firestop installed 
with fire damper must be tested and approved for use in fire damper 
system.  Firestop installed with fire damper must be tested and approved 
for use in fire damper system.

3.2.3   Data and Communication Cabling

Cabling for data and communication applications shall be sealed with 
re-enterable firestopping products.  Firestopping devices shall be 
pre-manufactured modular devices, containing built-in self-sealing 
intumescent inserts.  Firestopping devices shall allow for cable moves, 
additionss or changes without the need to remove or replace any firestop 
materials.  Devices must be capable of maintaining the fire resistance 
rating of the penetrated membrane at 0% to 100% visual fill of penetrants; 
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while maintaining "L" rating of <5 cfm/sf measured at ambient temperature 
and 400* F at 0% to 100% visual fill.  Each device must be capable of 
retrofit applications and be available in square and round configurations, 
with single, double, triple and six-plex bracket systems provided.  
Firestop devices must also allow for plastic pipe, metallic pipe, and mixed 
multiple penetrations plastic, metallic, insulated metallic, and cable 
through a single device.

Firestopping of electrical cables and conduits shall also comply with 
NFPA 70.

3.3   INSPECTION

3.3.1   General Requirements

For all projects, the firestopped areas shall not be covered or enclosed 
until inspection by the Contracting Officer is complete and approved.  The 
manufacturer's representative shall inspect the applications initially to 
ensure adequate preparations (clean surfaces suitable for application, 
etc.) and periodically during the work to assure that the completed work 
has been accomplished according to the manufacturer's written instructions 
and the specified requirements.  Submit written reports indicating 
locations of and types of penetrations and types of firestopping used at 
each location; type shall be recorded by UL listed printed numbers.

The NASA GSFC Fire Protection Engineer will inspect and approve all systems 
before they are accepted. Submit the request for formal inspection at least 
15 days prior to the date the inspection is to take place.

3.3.2   Inspection Standards

Inspect all firestopping in accordance to ASTM standards for firestop 
inspection, and document inspection results to be submitted to GC, 
Architect and Owner.

a.  ASTM E 2393

b.  ASTM E 2174

       -- End of Section --
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SECTION 07 92 00

JOINT SEALANTS
01/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 509 (2006) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 734 (2006) Low-Temperature Flexibility of 
Latex Sealants After Artificial Weathering

ASTM C 919 (2008) Use of Sealants in Acoustical 
Applications

ASTM C 920 (2010) Standard Specification for 
Elastomeric Joint Sealants

ASTM D 1056 (2007) Standard Specification for Flexible 
Cellular Materials - Sponge or Expanded 
Rubber

ASTM D 1667 (2005) Flexible Cellular Materials - Poly 
(Vinyl Chloride) Foam (Closed-Cell)

ASTM D 217 (2010) Cone Penetration of Lubricating 
Grease

ASTM D 2452 (2003; R 2009) Standard Test Method for 
Extrudability of Oil- and Resin-Base 
Caulking Compounds

ASTM D 2453 (2003; R 2009) Standard Test Method for 
Shrinkage and Tenacity of Oil- and 
Resin-Base Caulking Compounds

ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-03 Product Data

Sealants; G

Primers; G

Bond breakers; G

Backstops; G

Manufacturer's descriptive data including storage requirements, 
shelf life, curing time, instructions for mixing and application, 
and primer data (if required).  Provide a copy of the Material 
Safety Data Sheet for each solvent, primer or sealant material.

SD-07 Certificates

Sealant; G

Certificates of compliance stating that the materials conform to 
the specified requirements.

1.3   ENVIRONMENTAL CONDITIONS

Apply sealant when the ambient temperature is between 40 and 90 degrees F.

1.4   DELIVERY AND STORAGE

Deliver materials to the job site in unopened manufacturers' external 
shipping containers, with brand names, date of manufacture, color, and 
material designation clearly marked thereon.  Label elastomeric sealant 
containers to identify type, class, grade, and use. Carefully handle and 
store materials to prevent inclusion of foreign materials or subjection to 
sustained temperatures exceeding 90 degrees F or less than 0 degrees F.

1.5   QUALITY ASSURANCE

1.5.1   Compatibility with Substrate

Verify that each of the sealants are compatible for use with joint 
substrates.

1.5.2   Joint Tolerance

Provide joint tolerances in accordance with manufacturer's printed 
instructions.

1.5.3   Mock-Up

Project personnel is responsible for installing sealants in mock-up, using 
materials and techniques approved for use on the project.

1.6   SPECIAL WARRANTY

Guarantee sealant joint against failure of sealant and against water 
penetration through each sealed joint for five years.
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PART 2   PRODUCTS

2.1   SEALANTS

Compatibility:  Provide joint sealants, backings, and other related 
materials that are compatible with one another and with joint substrates 
under conditions of service and application, as demonstrated by 
joint-sealant manufacturer, based on testing and field experience.

2.1.1   Interior Sealant

Provide ASTM C 920, Type S or M, Grade NS, Class 12.5, Use NT.  Location(s) 
and color(s) of sealant for the following:

                      LOCATION                           COLOR

      a.  Small voids between walls or partitions and    As selected
          adjacent lockers, casework, shelving,          
          door frames, built-in or surface-mounted       
          equipment and fixtures, and similar items.

      b.  Perimeter of frames at doors, windows,         As selected
          and access panels which adjoin exposed
          interior concrete and masonry surfaces.

      c.  Joints of interior masonry walls and           As selected
          partitions which adjoin columns, pilasters,
          concrete walls, and exterior walls unless
          otherwise detailed.

      d.  Joints between edge members for acoustical     As selected
          tile and adjoining vertical surfaces.

      e.  Interior locations, not otherwise indicated    As selected
          or specified, where small voids exist between
          materials specified to be painted.

      f.  Joints between bathtubs and ceramic tile;      As selected
          joints between shower receptors and ceramic
          tile; joints formed where nonplaner tile
          surfaces meet.

      g.  Joints formed between tile floors and tile     As selected
          base cove; joints between tile and dissimilar
          materials; joints occurring where substrates change.

      h.  Behind escutcheon plates at valve pipe         As selected
          penetrations and showerheads in showers.
     

2.1.2   Exterior Sealant

For joints in vertical surfaces, provide ASTM C 920, Type S or M, Grade NS, 
Class 25, Use NT.  For joints in horizontal surfaces, provide ASTM C 920, 
Type S or M, Grade P, Class 25, Use T.  Provide location(s) and color(s) of 
sealant as follows:
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                      LOCATION                           COLOR

      a.  Joints and recesses formed where frames        Match adjacent
          and subsills of windows, doors, louvers,       surface color
          and vents adjoin masonry, concrete, or         
          metal frames.  Use sealant at both exterior    
          and interior surfaces of exterior wall         
          penetrations.
          masonry walls.

      b.  Joints in wash surfaces of stonework.          Granite Stone 
                                                         Base:Custom color to 
                                                         match granite
      
      c.  Expansion and control joints.                  As selected
    
      d.  Voids where items pass through exterior        As selected
          walls.
    
      e.  Metal-to-metal joints where sealant is         
          indicated or specified:

       1. Curtain Wall & Windows: Match custom curtain wall color.           
       2. Metal panel/ sheet metal/coping: Match custom curtain wall color.
      
      f.  Joints between ends of gravel stops, fascias,  
          copings, and adjacent walls.                     As selected

      g.  Other Misc. Exterior Sealants     Match custom curtain wall color

2.1.3   Floor Joint Sealant

ASTM C 920, Type S or M, Grade P, Class 25, Use T.  Provide location(s) and 
color(s) of sealant as follows:

               LOCATION                                  COLOR

      a.  Seats of metal thresholds for                  As selected
          exterior doors.                               
                                                       
      b.  Control and expansion joints in floors,        As selected
          slabs, ceramic tile, and walkways.

2.1.4   Acoustical Sealant

Rubber or polymer-based acoustical sealant conforming to ASTM C 919 must 
have a flame spread of 25 or less and a smoke developed rating of 50 or 
less when tested in accordance with ASTM E 84.  Acoustical sealant must 
have a consistency of 250 to 310 when tested in accordance with ASTM D 217, 
and must remain flexible and adhesive after 500 hours of accelerated 
weathering as specified in ASTM C 734, and must be non-staining.

2.1.5   Preformed Sealant

Provide preformed sealant of polybutylene or isoprene-butylene based 
pressure sensitive weather resistant tape or bead sealant capable of 
sealing out moisture, air and dust when installed as recommended by the 
manufacturer.  At temperatures from minus 30 to plus 160 degrees F, the 
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sealant must be non-bleeding and no loss of adhesion.

2.1.5.1   Foam Strip

Provide foam strip of polyurethane foam.  Provide foam strip capable of 
sealing out moisture, air, and dust when installed and compressed as 
recommended by the manufacturer.  Service temperature must beminus 40 to 
plus 275 degrees F.  Furnish untreated strips with adhesive to hold them in 
place.  Do not allow adhesive to stain or bleed into adjacent finishes.  
Saturate treated strips with butylene waterproofing or impregnated with 
asphalt.

2.2   PRIMERS

Provide a nonstaining, quick-drying type and consistency recommended by the 
sealant manufacturer for the particular application.

2.3   BOND BREAKERS
 
Provide the type and consistency recommended by the sealant manufacturer to 
prevent adhesion of the sealant to backing or to bottom of the joint.

2.4   BACKSTOPS

Provide glass fiber roving or neoprene, butyl, polyurethane, or 
polyethylene foams free from oil or other staining elements as recommended 
by sealant manufacturer.  Provide 25 to 33 percent oversized backing for 
closed cell and 40 to 50 percent oversized backing for open cell material, 
unless otherwise indicated.  Make backstop material compatible with 
sealant.  Do not use oakum and other types of absorptive materials as 
backstops.

2.4.1   Rubber

Conform to ASTM D 1056, Type 1, open cell, or Type 2, closed cell, Class A, 
cellular rubber sponge backing.

2.4.2   PVC

Conform to ASTM D 1667, Grade VO 12, open-cell foam, for Polyvinyl chloride 
(PVC) backing.

2.4.3   Synthetic Rubber

Conform to ASTM C 509, Option I, Type I preformed rods or tubes for 
Synthetic rubber backing.

2.4.4   Neoprene

Conform to ASTM D 1056, closed cell expanded neoprene cord Type 2, Class C, 
Grade 2C2 open cell neoprene sponge Type 1, Class C, Grade 1C3 for Neoprene 
backing.

2.5   CAULKING

Conform to ASTM D 2452 and ASTM D 2453 for Oil- and resin-based caulking.
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2.6   CLEANING SOLVENTS

Provide type(s) recommended by the sealant manufacturer except for aluminum 
and bronze surfaces that will be in contact with sealant.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Clean surfaces from dirt frost, moisture, grease, oil, wax, lacquer, paint, 
or other foreign matter that would tend to destroy or impair adhesion.  
Remove oil and grease with solvent.  Surfaces must be wiped dry with clean 
cloths.  When resealing an existing joint, remove existing caulk or sealant 
prior to applying new sealant.  For surface types not listed below, contact 
sealant manufacturer for specific recommendations.

3.1.1   Steel Surfaces

Remove loose mill scale by sandblasting or, if sandblasting is impractical 
or would damage finish work, scraping and wire brushing.  Remove protective 
coatings by sandblasting or using a residue-free solvent.

3.1.2   Aluminum or Bronze Surfaces

Remove temporary protective coatings from surfaces that will be in contact 
with sealant.  When masking tape is used as a protective coating, remove 
tape and any residual adhesive just prior to sealant application.  For 
removing protective coatings and final cleaning, use nonstaining solvents 
recommended by the manufacturer of the item(s) containing aluminum or 
bronze surfaces.

3.1.3   Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such 
materials, remove materials by sandblasting or wire brushing. Remove 
laitance, efflorescence and loose mortar from the joint cavity.

3.2   SEALANT PREPARATION

Do not add liquids, solvents, or powders to the sealant.  Mix 
multicomponent elastomeric sealants in accordance with manufacturer's 
instructions.

3.3   APPLICATION

3.3.1   Joint Width-To-Depth Ratios

a.  Acceptable Ratios:

               JOINT WIDTH                         JOINT DEPTH
                                              Minimum       Maximum

               For metal, glass, or other
               nonporous surfaces:

                  1/4 inch (minimum)          1/4 inch      1/4 inch
                  over 1/4 inch               1/2 of        Equal to
                                              width         width
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               JOINT WIDTH                         JOINT DEPTH
                                              Minimum       Maximum
               For wood, concrete, masonry,or 
               stone:

                  1/4 inch (minimum)          1/4 inch      1/4 inch
                  Over 1/4 inch to 1/2 inch   1/4 inch      Equal to
                                                            width

                  Over 1/2 inch to 2 inch     1/2 inch      5/8 inch
                  Over 2 inch.                (As recommended by sealant
                                              manufacturer)

b.  Unacceptable Ratios:  Where joints of acceptable width-to-depth ratios 
have not been provided, clean out joints to acceptable depths and grind 
or cut to acceptable widths without damage to the adjoining work.  
Grinding is not required on metal surfaces.

3.3.2   Masking Tape

Place masking tape on the finish surface on one or both sides of a joint 
cavity to protect adjacent finish surfaces from primer or sealant smears.  
Remove masking tape within 10 minutes after joint has been filled and 
tooled.

3.3.3   Backstops

Install backstops dry and free of tears or holes.  Tightly pack the back or 
bottom of joint cavities with backstop material to provide a joint of the 
depth specified.  Install backstops in the following locations:

a.  Where indicated.

b.  Where backstop is not indicated but joint cavities exceed the 
acceptable maximum depths specified in paragraph entitled, "Joint 
Width-to-Depth Ratios".

3.3.4   Primer

Immediately prior to application of the sealant, clean out loose particles 
from joints.  Where recommended by sealant manufacturer, apply primer to 
joints in concrete masonry units, wood, and other porous surfaces in 
accordance with sealant manufacturer's instructions.  Do not apply primer 
to exposed finish surfaces.

3.3.5   Bond Breaker

Provide bond breakers to the back or bottom of joint cavities, as 
recommended by the sealant manufacturer for each type of joint and sealant 
used, to prevent sealant from adhering to these surfaces.  Carefully apply 
the bond breaker to avoid contamination of adjoining surfaces or breaking 
bond with surfaces other than those covered by the bond breaker.

3.3.6   Sealants

Provide a sealant compatible with the material(s) to which it is applied. 
Do not use a sealant that has exceeded shelf life or has jelled and can not 
be discharged in a continuous flow from the gun.  Apply the sealant in 
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accordance with the manufacturer's printed instructions with a gun having a 
nozzle that fits the joint width.  Force sealant into joints to fill the 
joints solidly without air pockets.  Tool sealant after application to 
ensure adhesion.  Make sealant uniformly smooth and free of wrinkles.  Upon 
completion of sealant application, roughen partially filled or unfilled 
joints, apply sealant, and tool smooth as specified.  Apply sealer over the 
sealant when and as specified by the sealant manufacturer.

3.4   PROTECTION AND CLEANING

3.4.1   Protection

Protect areas adjacent to joints from sealant smears.  Masking tape may be 
used for this purpose if removed 5 to 10 minutes after the joint is filled.

3.4.2   Final Cleaning

Upon completion of sealant application, remove remaining smears and stains 
and leave the work in a clean and neat condition.

a.  Masonry and Other Porous Surfaces:  Immediately scrape off fresh 
sealant that has been smeared on masonry and rub clean with a solvent 
as recommended by the sealant manufacturer.  Allow excess sealant to 
cure for 24 hour then remove by wire brushing or sanding.

b.  Metal and Other Non-Porous Surfaces:  Remove excess sealant with a 
solvent-moistened cloth.

        -- End of Section --
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SECTION 08 11 13

STEEL DOORS AND FRAMES

02/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A 879/A 879M (2006) Standard Specification for Steel 
Sheet, zinc Coated by the Electrolytic 
Process for Applications Requiring 
Designation of the Coating Mass on Each 
Surface

ASTM A 924/A 924M (2010) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM C 578 (2010) Standard Specification for Rigid, 
Cellular Polystyrene Thermal Insulation

ASTM C 591 (2009) Standard Specification for Unfaced 
Preformed Rigid Cellular Polyisocyanurate 
Thermal Insulation

ASTM C 612 (2010) Mineral Fiber Block and Board 
Thermal Insulation

ASTM D 2863 (2010) Measuring the Minimum Oxygen 
Concentration to Support Candle-Like 
Combustion of Plastics (Oxygen Index)

ASTM E 283 (2004) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

ANSI/BHMA A156.115 (2006) Hardware Preparation in Steel Doors 
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and Steel Frames

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 105 (2010) Standard for Installation of Smoke 
Door Assemblies and Other Opening 
Protectives

NFPA 252 (2008) Standard Methods of Fire Tests of 
Door Assemblies (positive-pressure 

conditions)

NFPA 80 (2010; TIA 10-2) Standard for Fire Doors 
and Other Opening Protectives

STEEL DOOR INSTITUTE (SDI/DOOR)

SDI/DOOR 111 (2009) Recommended Selection and Usage 
Guide for Standard Steel Doors, Frames and 
Accessories

SDI/DOOR 113 (2001; R2006) Standard Practice for 
Determining the Steady State Thermal 
Transmittance of Steel Door and Frame 
Assemblies

SDI/DOOR A250.11 (2001) Recommended Erection Instructions 
for Steel Frames

SDI/DOOR A250.3 (2007) Test Procedure and Acceptance 
Criteria for Factory Applied Finish 
Painted Steel Surfaces for Steel Doors and 
Frames

SDI/DOOR A250.6 (2003; R2009) Recommended Practice for 
Hardware Reinforcing on Standard Steel 
Doors and Frames

SDI/DOOR A250.8 (2003; R2008) Recommended Specifications 
for Standard Steel Doors and Frames

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Doors; G

Frames; G

Accessories

Weatherstripping

SECTION 08 11 13  Page 4



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

Show elevations, construction details, metal gages, hardware 
provisions, method of glazing, and installation details.

Schedule of doors; G

Schedule of frames; G

Submit door and frame locations.

SD-03 Product Data

Doors; G

Frames; G

Accessories; G

Weatherstripping

Submit manufacturer's descriptive literature for doors, frames, 
and accessories.  Include data and details on door construction, 
panel (internal) reinforcement, insulation, and door edge 
construction.  When "custom hollow metal doors" are provided in 
lieu of "standard steel doors," provide additional details and 
data sufficient for comparison to SDI/DOOR A250.8 requirements.

SD-04 Samples

Factory-applied enamel finish; G

Where colors are not indicated, submit manufacturer's standard 
colors and patterns for selection.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver doors, frames, and accessories undamaged and with protective 
wrappings or packaging. Provide temporary steel spreaders securely fastened 
to the bottom of each welded frame.  Store doors and frames on platforms 
under cover in clean, dry, ventilated, and accessible locations, with 1/4 
inch airspace between doors.  Remove damp or wet packaging immediately and 
wipe affected surfaces dry.  Replace damaged materials with new.

PART 2   PRODUCTS

2.1   STANDARD STEEL DOORS

SDI/DOOR A250.8, except as specified otherwise.  Prepare doors to receive 
door hardware as specified in Section 08 71 00.  Undercut where indicated.  
Exterior doors shall have top edge closed flush and sealed to prevent water 
intrusion.  Doors shall be 1-3/4 inch thick, unless otherwise indicated.

2.1.1   Classification - Level, Performance, Model
2.1.1.1   Heavy Duty Doors

SDI/DOOR A250.8, Level 2, physical performance Level B, Model 2, with core 
construction as required by the manufacturer for interior doors , of 
size(s) and design(s) indicated.  Provide Level 2 where indicated .
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2.1.1.2   Extra Heavy Duty Doors

SDI/DOOR A250.8, Level 3, physical performance Level A, Model 3 with core 
construction as required by the manufacturer for indicated exterior doors, 
of size(s) and design(s) indicated.  Where vertical stiffener cores are 
required, the space between the stiffeners shall be filled with mineral 
board insulation.  Provide Level 3 where indicated .

2.2   ACCESSORIES

2.2.1   Astragals

For pairs of exterior steel doors which will not have aluminum astragals or 
removable mullions, as specified in Section 08 71 00 DOOR HARDWARE provide 
overlapping steel astragals with the doors.  

2.2.2   Moldings

Provide moldings around glass of interior and exterior doors and louvers of 
interior doors.  Provide nonremovable moldings on outside of exterior doors 
and on corridor side of interior doors.  Other moldings may be stationary 
or removable.  Secure inside moldings to stationary moldings, or provide 
snap-on moldings.  Muntins shall interlock at intersections and shall be 
fitted and welded to stationary moldings.

2.3   INSULATION CORES

Insulated cores shall be of type specified, and provide an apparent 
U-factor of .48 in accordance with SDI/DOOR 113 and shall conform to:

a.  Rigid Cellular Polyisocyanurate Foam:  ASTM C 591, Type I or II, 
foamed-in-place or in board form, with oxygen index of not less 
than 22 percent when tested in accordance with ASTM D 2863; or

b.  Rigid Polystyrene Foam Board:  ASTM C 578, Type I or II; or

c.  Mineral board:  ASTM C 612, Type I.

2.4   STANDARD STEEL FRAMES

SDI/DOOR A250.8, Level 2 , except as otherwise specified.  Form frames to 
sizes and shapes indicated, with welded corners .  Provide steel frames for 
doors, unless otherwise indicated.

2.4.1   Welded Frames

Continuously weld frame faces at corner joints.  Mechanically interlock or 
continuously weld stops and rabbets.  Grind welds smooth.

Weld frames in accordance with the recommended practice of the Structural 
Welding Code Sections 1 through 6, AWS D1.1/D1.1M and in accordance with 
the practice specified by the producer of the metal being welded.

2.4.2   Mullions and Transom Bars

Mullions and transom bars shall be closed or tubular construction and be a 
member with heads and jambs butt-welded thereto .  Bottom of door mullions 
shall have adjustable floor anchors and spreader connections.
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2.4.3   Stops and Beads

Form stops and beads from 20 gage steel.  Provide for glazed and other 
openings in standard steel frames.  Secure beads to frames with oval-head, 
countersunk Phillips self-tapping sheet metal screws or concealed clips and 
fasteners.  Space fasteners approximately 12 to 16 inch on center.  Miter 
molded shapes at corners.  Butt or miter square or rectangular beads at 
corners.

2.4.4   Terminated Stops

Where indicated, terminate interior door frame stops 6 inch above floor.  

2.4.5   Cased Openings

Fabricate frames for cased openings of same material, gage, and assembly as 
specified for metal door frames, except omit door stops and preparation for 
hardware.

2.4.6   Anchors

Provide anchors to secure the frame to adjoining construction.  Provide 
steel anchors, zinc-coated or painted with rust-inhibitive paint, not 
lighter than 18 gage.

2.4.6.1   Wall Anchors

Provide at least three anchors for each jamb.  For frames which are more 
than 7.5 feet in height, provide one additional anchor for each jamb for 
each additional 2.5 feet or fraction thereof.

a.  Masonry:  Provide anchors of corrugated or perforated steel straps 
or 3/16 inch diameter steel wire, adjustable or T-shaped;

b.  Stud partitions:  Weld or otherwise securely fasten anchors to 
backs of frames.  Design anchors to be fastened to closed steel 
studs with sheet metal screws, and to open steel studs by wiring 
or welding;

c.  Completed openings:  Secure frames to previously placed concrete 
or masonry with expansion bolts in accordance with SDI/DOOR 111; 
and

d.  Solid plaster partitions:  Secure anchors solidly to back of 
frames and tie into the lath.  Provide adjustable top strut 
anchors on each side of frame for fastening to structural members 
or ceiling construction above.  Size and type of strut anchors 
shall be as recommended by the frame manufacturer.

2.4.6.2   Floor Anchors

Provide floor anchors drilled for 3/8 inch anchor bolts at bottom of each 
jamb member.  Where floor fill occurs, terminate bottom of frames at the 
indicated finished floor levels and support by adjustable extension clips 
resting on and anchored to the structural slabs.

2.5   FIRE AND SMOKE DOORS AND FRAMES

NFPA 80 and and this specification.  The requirements of NFPA 80 and shall 
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take precedence over details indicated or specified.

Refer to Section 08 81 00 GLAZING for door glass.

2.5.1   Labels

Fire doors and frames shall bear the label of Underwriters Laboratories 
(UL), Factory Mutual Engineering and Research (FM), or Warnock Hersey 
International (WHI) attesting to the rating required.  Testing shall be in 
accordance with NFPA 252 (positive-pressure) per the IBC.  Labels shall be 
metal with raised letters, and shall bear the name or file number of the 
door and frame manufacturer.  Labels shall be permanently affixed at the 
factory to frames and to the hinge edge of the door.  Door labels shall not 
be painted.

2.5.2   Oversized Doors

For fire doors and frames which exceed the size for which testing and 
labeling are available, furnish certificates stating that the doors and 
frames are identical in design, materials, and construction to a door which 
has been tested and meets the requirements for the class indicated.

2.5.3   Astragal on Fire and Smoke Doors

On pairs of labeled fire doors, conform to NFPA 80 and UL requirements.  On 
smoke control doors, conform to NFPA 105.

2.6   WEATHERSTRIPPING

As specified in Section 08 71 00 DOOR HARDWARE.

2.6.1   Integral Gasket

Black synthetic rubber gasket with tabs for factory fitting into factory 
slotted frames, or extruded neoprene foam gasket made to fit into a 
continuous groove formed in the frame, may be provided in lieu of head and 
jamb seals specified in Section 08 71 00 DOOR HARDWARE.  Insert gasket in 
groove after frame is finish painted.  Air leakage of weatherstripped doors 
shall not exceed 0.5 cubic feet per minute of air per square foot of door 
area when tested in accordance with ASTM E 283.

2.7   HARDWARE PREPARATION

Provide minimum hardware reinforcing gages as specified in SDI/DOOR A250.6.  
Drill and tap doors and frames to receive finish hardware. Prepare doors 
and frames for hardware in accordance with the applicable requirements of 
SDI/DOOR A250.8 and SDI/DOOR A250.6.  For additional requirements refer to 
ANSI/BHMA A156.115. Drill and tap for surface-applied hardware at the 
project site.  Build additional reinforcing for surface-applied hardware 
into the door at the factory.  Locate hardware in accordance with the 
requirements of SDI/DOOR A250.8, as applicable.  Punch door frames to 
receive a minimum of two rubber or vinyl door silencers on lock side of 
single doors and one silencer for each leaf at heads of double doors.  Set 
lock strikes out to provide clearance for silencers.
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2.8   FINISHES

2.8.1   Factory-Primed Finish

All surfaces of doors and frames shall be thoroughly cleaned, chemically 
treated and factory primed with a rust inhibiting coating as specified in 
SDI/DOOR A250.8. 

2.8.2   Hot-Dip Zinc-Coated and Factory-Primed Finish

Fabricate doors and frames from hot dipped zinc coated steel, alloyed type, 
that complies with ASTM A 924/A 924Mand ASTM A 653/A 653M.  The coating 
weight shall meet or exceed the minimum requirements for coatings having 
0.4 ounces per square foot, total both sides, i.e., A40.  Repair damaged 
zinc-coated surfaces by the application of zinc dust paint.  Thoroughly 
clean and chemically treat to insure maximum paint adhesion.  Factory prime 
as specified in SDI/DOOR A250.8.  

2.8.3   Electrolytic Zinc-Coated Anchors and Accessories

Provide electrolytically deposited zinc-coated steel in accordance with 
ASTM A 879/A 879M, Commercial Quality, Coating Class A.  Phosphate treat 
and factory prime zinc-coated surfaces as specified in SDI/DOOR A250.8.

2.8.4   Factory-Applied Enamel Finish

Coatings shall meet test procedures and acceptance criteria in accordance 
with SDI/DOOR A250.3.  After factory priming, prepare doors to receive same 
finish as exterior.  Separately bake or oven dry each coat.  Drying time 
and temperature requirements shall be in accordance with the coating 
manufacturer's recommendations.  Color(s) of finish coat shall match 
exterior metal panel.

2.9   FABRICATION AND WORKMANSHIP

Finished doors and frames shall be strong and rigid, neat in appearance, 
and free from defects, waves, scratches, cuts, dents, ridges, holes, warp, 
and buckle.  Molded members shall be clean cut, straight, and true, with 
joints coped or mitered, well formed, and in true alignment.  Dress exposed 
welded and soldered joints smooth.  Design door frame sections for use with 
the wall construction indicated.  Corner joints shall be well formed and in 
true alignment.  Conceal fastenings where practicable.  Frames for use in 
solid plaster partitions shall be welded construction.  

2.9.1   Grouted Frames

For frames to be installed in exterior walls and to be filled with mortar 
or grout, fill the stops with strips of rigid insulation to keep the grout 
out of the stops and to facilitate installation of stop-applied head and 
jamb seals.

2.10   PROVISIONS FOR GLAZING

Materials are specified in Section 08 81 00, GLAZING.
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PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Frames

Set frames in accordance with SDI/DOOR A250.11.  Plumb, align, and brace 
securely until permanent anchors are set.  Anchor bottoms of frames with 
expansion bolts or powder-actuated fasteners.  Build in or secure wall 
anchors to adjoining construction.  Where frames require ceiling struts or 
overhead bracing, anchor frames to the struts or bracing.  Backfill frames 
with mortar.  Coat inside of frames with corrosion-inhibiting bituminous 
material.  For frames in exterior walls, ensure that stops are filled with 
rigid insulation before grout is placed.

3.1.2   Doors

Hang doors in accordance with clearances specified in SDI/DOOR A250.8.  
After erection and glazing, clean and adjust hardware.

3.1.3   Fire and Smoke Doors and Frames

Install fire doors and frames, including hardware, in accordance with 
NFPA 80.  Install fire rated smoke doors and frames in accordance with 
NFPA 80 and NFPA 105.

3.2   PROTECTION

Protect doors and frames from damage.  Repair damaged doors and frames 
prior to completion and acceptance of the project or replace with new, as 
directed.  Wire brush rusted frames until rust is removed.  Clean 
thoroughly.  Apply an all-over coat of rust-inhibitive paint of the same 
type used for shop coat.

3.3   CLEANING

Upon completion, clean exposed surfaces of doors and frames thoroughly.  
Remove mastic smears and other unsightly marks.

        -- End of Section --
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SECTION 08 11 16

ALUMINUM DOORS AND FRAMES
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A 36/A 36M (2008) Standard Specification for Carbon 
Structural Steel

ASTM B 209 (2007) Standard Specification for Aluminum 
and Aluminum-Alloy Sheet and Plate

ASTM B 221 (2008) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM B 633 (2007) Standard Specification for 
Electrodeposited Coatings of Zinc on Iron 
and Steel

ASTM E 1300 (2009a) Determining Load Resistance of 
Glass in Buildings

ASTM E 283 (2004) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 331 (2000; R 2009) Water Penetration of 
Exterior Windows, Skylights, Doors, and 
Curtain Walls by Uniform Static Air 
Pressure Difference

ASTM F 1642 (2004; R 2010) Standard Test Method for 
Glazing and Glazing Systems Subject to 
Airblast Loadings

ASTM F 2248 (2009) Standard Practice for Specifying an 
Equivalent 3-Second Duration Design 
Loading for Blast Resistant Glazing 
Fabricated with Laminated Glass

1.2   PERFORMANCE REQUIREMENTS

1.2.1   Structural

Exterior doors, frames and hardware shall be designed to resist equivalent 
static design loads in accordance with ASTM F 1642.  Frame deflections 

SECTION 08 11 16  Page 3



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

shall not exceed L/160 of the unsupported member lengths.  Equivalent 
static design loads for connections of window or door frame to the 
surrounding walls or hardware and associated connections, and glazing stop 
connections shall be in accordance with ASTM F 2248 and ASTM E 1300.  
Design supporting elements and their connections based on their ultimate 
capacities.  Provide calculations of a Professional Engineer that 
substantiates compliance with these requirements.  Use frames that provide 
an equivalent level of performance.  Shapes and thicknesses of framing 
members shall be sufficient to withstand the design wind load indicated 
with a deflection of not more than 1/175 times the length of the member and 
a safety factor of not less than 1.65.  Provide glazing beads, moldings, 
and trim of not less than 0.050 inch nominal thickness.

1.2.2   Air Infiltration

When tested in accordance with ASTM E 283, air infiltration shall not exceed
 0.06 cubic feet per minute per square footof fixed area at a test pressure 
of 6.24 pounds per square foot ( 50 mile per hour wind).

1.2.3   Water Penetration

When tested in accordance with ASTM E 331, there shall be no water 
penetration at a pressure of 8 pounds per square foot of fixed area.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Doors, windows and frames; G

Show elevations of each door type, size of doors and frames, metal 
gages, details of door and frame construction, methods of 
anchorage, glazing details, weatherstripping, provisions for and 
location of hardware, and details of installation.

SD-04 Samples

Finish sample; G

SD-05 Design Data

Structural calculations for deflection; G

SD-08 Manufacturer's Instructions

Doors and frames; G

Submit detail specifications and instructions for installation, 
adjustments, cleaning, and maintenance.

1.4   DELIVERY, STORAGE, AND HANDLING

Inspect materials delivered to the site for damage.  Unload and store with 
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minimum handling.  Provide storage space in dry location with adequate 
ventilation, free from dust or water, and easily accessible for inspection 
and handling.  Stack materials on nonabsorptive strips or wood platforms. 
Do not cover doors and frames with tarps, polyethylene film, or similar 
coverings.  Protect finished surfaces during shipping and handling using 
manufacturer's standard method, except that no coatings or lacquers shall 
be applied to surfaces to which calking and glazing compounds must adhere.

1.5   QUALITY CONTROL

1.5.1   Shop Drawing Requirements

Drawings shall indicate elevations of doors, windows and frames, full-size 
sections, thickness and gages of metal, fastenings, proposed method of 
anchoring, size and spacing of anchors, details of construction, method of 
glazing, details of operating hardware, mullion details, method and 
materials for weatherstripping, material and method of attaching subframes, 
trim, installation details, and other related items.

1.5.2   Sample Requirements

1.5.2.1   Finish Sample Requirements 

Submit color chart of standard factory-finish color coatings.

PART 2   PRODUCTS

2.1   DOORS AND FRAMES

Swing-type aluminum doors and frames of size, design, and location 
indicated.  Provide doors complete with frames, framing members, subframes, 
transoms, adjoining sidelights,  trim, and accessories.

2.2   MATERIALS

2.2.1   Anchors

Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron 
complying with ASTM B 633 for SC 3 severe service conditions or other 
suitable zinc coating; provide sufficient strength to withstand design 
pressure indicated.

2.2.2   Weatherstripping

Continuous wool pile, silicone treated, or type recommended by door 
manufacturer.

2.2.3   Aluminum Alloy for Doors and Frames

 ASTM B 221, Alloy 6063-T6 for extrusions.  ASTM B 209, alloy and temper 
best suited for aluminum sheets and strips.

2.2.4   Fasteners

Hard aluminum or stainless steel.

2.2.5   Structural Steel

ASTM A 36/A 36M.
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2.2.6   Aluminum Paint

Aluminum door manufacturer's standard aluminum paint.

2.3   FABRICATION

2.3.1   Aluminum Frames

Extruded aluminum shapes with contours approximately as indicated.  Provide 
removable glass stops and glazing beads for frames accommodating fixed 
glass.  Use countersunk stainless steel Phillips screws for exposed 
fastenings, and space not more than 12 inches on center.  Mill joints in 
frame members to a hairline fit, reinforce, and secure mechanically.

2.3.2   Doors

2.3.2.1   Full Glazed Stile and Rail Doors

Doors shall have  stiles and rails as indicated. Fabricate from extruded 
aluminum hollow seamless tubes or from a combination of open-shaped members 
interlocked or welded together.  Fasten top and bottom rail together by 
means of welding or by 3/8 or 1/2 inch diameter cadmium-plated tensioned 
steel tie rods.  Provide an adjustable mechanism of jack screws or other 
methods in the top rail to allow for minor clearance adjustments after 
installation.Aluminum storefront doors to match curtainwall.

2.3.3   Welding and Fastening

Where possible, locate welds on unexposed surfaces.  Dress welds on exposed 
surfaces smoothly.  Select welding rods, filler wire, and flux to produce a 
uniform texture and color in finished work.  Remove flux and spatter from 
surfaces immediately after welding.  Exposed screws or bolts will be 
permitted only in inconspicuous locations, and shall have countersunk 
heads.  Weld concealed reinforcements for hardware in place.

2.3.4   Weatherstripping

Provide on stiles and rails of exterior doors.  Fit into slots which are 
integral with doors or frames.  Weatherstripping shall be replaceable 
without special tools, and adjustable at meeting rails of pairs of doors. 
Installation shall allow doors to swing freely and close positively.  Air 
leakage of a single leaf weatherstripped door shall not exceed 0.5 cubic 
feet per minute of air per square foot of door area when tested in 
accordance with ASTM E 283.

2.3.5   Anchors

On the backs of subframes, provide anchors of the sizes and shapes 
indicated for securing subframes to adjacent construction.  Anchor transom 
bars at ends and mullions at head and sill.  Where required by manufacturer,
 reinforce vertical mullions with structural steel members of sufficient 
length to extend up to the overhead structural slab or framing and secure 
thereto. Reinforce and anchor freestanding door frames to floor 
construction as indicated on approved shop drawings and in accordance with 
manufacturer's recommendation.  Place anchors near top and bottom of each 
jamb and at intermediate points not more than 25 inch apart.
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2.3.6   Provisions for Hardware

Coordinate with Section 08 71 00 DOOR HARDWARE.  Deliver hardware templates 
and hardware (except field-applied hardware) to the door manufacturer for 
use in fabrication of aluminum doors and frames.  Cut, reinforce, drill, 
and tap doors and frames at the factory to receive template hardware.  
Provide doors to receive surface-applied hardware, except push plates, kick 
plates, and mop plates, with reinforcing only; drill and tap in the field.  
Provide hardware reinforcements of stainless steel or steel with hot-dipped 
galvanized finish, and secure with stainless steel screws.  Provide 
reinforcement in core of flush doors as required to receive locks, door 
closers, and other hardware.

2.3.7   Provisions for Glazing

Provide extruded aluminum snap-in glazing beads on interior side of doors. 
Provide extruded aluminum, theft-proof, snap-in glazing beads or fixed 
glazing beads on exterior or security side of doors.  Glazing beads shall 
have vinyl insert glazing gaskets.  Design glazing beads to receive glass 
of thickness indicated or specified.

2.3.8   Finishes

Refer to Section 08 44 00 CURTAIN WALL AND GLAZED ASSEMBLIES for exterior 
finish. Refer to Finish Schedule on drawings for interior finish.

PART 3   EXECUTION

3.1   INSTALLATION

Plumb, square, level, and align frames and framing members to receive doors , 
transoms , adjoining sidelights , and , adjoining window walls where 
indicated. Anchor frames to adjacent construction as indicated and in 
accordance with manufacturer's printed instructions.  Anchor bottom of each 
frame to rough floor construction with 3/32 inch thick stainless steel 
angle clips secured to back of each jamb and to floor construction; use 
stainless steel bolts and expansion rivets for fastening clip anchors.  
Hang doors to produce clearances specified in paragraph entitled "Aluminum 
Doors," of this section.  After erection and glazing, adjust doors and 
hardware to operate properly.

3.2   PROTECTION FROM DISSIMILAR MATERIALS

3.2.1   Dissimilar Metals

Where aluminum surfaces come in contact with metals other than stainless 
steel, zinc, or small areas of white bronze, protect from direct contact to 
dissimilar metals.

3.2.1.1   Protection

Provide one of the following systems to protect surfaces in contact with 
dissimilar metals:

a.  Paint the dissimilar metal with one coat of heavy-bodied bituminous 
paint.

b.  Apply a good quality elastomeric sealant between the aluminum and the 
dissimilar metal.
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c.  Paint the dissimilar metal with one coat of primer and one coat of 
aluminum paint.

d.  Use a nonabsorptive tape or gasket in permanently dry locations.

3.2.2   Drainage from Dissimilar Metals

In locations where drainage from dissimilar metals has direct contact with 
aluminum, provide protective paint to prevent aluminum discoloration.

3.2.3   Masonry and Concrete

Provide aluminum surfaces in contact with mortar, concrete, or other 
masonry materials with one coat of heavy-bodied bituminous paint.

3.2.4   Wood or Other Absorptive Materials

Provide aluminum surfaces in contact with absorptive materials subject to 
frequent moisture, and aluminum surfaces in contact with treated wood, with 
two coats of aluminum paint or one coat of heavy-bodied bituminous paint. 
In lieu of painting the aluminum, the Contractor shall have the option of 
painting the wood or other absorptive surface with two coats of aluminum 
paint and sealing the joints with elastomeric sealant.

3.3   CLEANING

Upon completion of installation, clean door and frame surfaces in 
accordance with door manufacturer's written recommended procedure.  Do not 
use abrasive, caustic, or acid cleaning agents.

3.4   PROTECTION

Protect doors and frames from damage and from contamination by other 
materials such as cement mortar.  Prior to completion and acceptance of the 
work, restore damaged doors and frames to original condition, or replace 
with new ones.

        -- End of Section --
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SECTION 08 14 00

WOOD DOORS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI Qual Stds (8th Edition) AWI Quality Standards

ASTM INTERNATIONAL (ASTM)

ASTM E 2074 (2000e1) Standard Test Method for Fire 
Tests of Door Assemblies, Including 
Positive Pressure Testing of Side-Hinged 
and Pivoted Swinging Door Assemblies

ASTM E 90 (2009) Standard Test Method for Laboratory 
Measurement of Airborne Sound Transmission 
Loss of Building Partitions and Elements

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 252 (2008) Standard Methods of Fire Tests of 
Door Assemblies

NFPA 80 (2010; TIA 10-2) Standard for Fire Doors 
and Other Opening Protectives

UNDERWRITERS LABORATORIES (UL)

UL 10C (2009) Standard for Positive Pressure Fire 
Tests of Door Assemblies

WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)

WDMA I.S. 1-A (2007) Architectural Wood Flush Doors

WDMA I.S. 4 (2009) Water-Repellent Preservative 
Non-Pressure Treatment for Millwork

WDMA TM-5 (1990; Reissued 2009) Split Resistance 
Test Method

WDMA TM-7 (2008) Cycle Slam Test Method

WDMA TM-8 (2008) Hinge Loading Test Method
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1.2   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES.

SD-02 Shop Drawings

Doors; G

Submit drawings or catalog data showing each type of door unit ; 
descriptive data of head and jamb weatherstripping with 
installation instructions shall be included.  Drawings and data 
shall indicate door type and construction, sizes, thickness, 
methods of assembly, and glazing,.

SD-03 Product Data

Doors; G

Accessories

Water-resistant sealer; G

Sample warranty

Fire resistance rating; G

Sound Transmission Class rating; G

SD-04 Samples

Doors; G

Prior to the delivery of wood doors, submit a sample section of 
each type of door which shows the stile, rail, veneer, finish, and 
core construction.

Door finish colors; G

Submit a minimum of three color selection samples for selection by 
the Contracting Officer.

SD-06 Test Reports

Split resistance; G

Cycle-slam; G

Hinge loading resistance; G

Submit split resistance test report for doors tested in accordance 
with WDMA TM-5, cycle-slam test report for doors tested in 
accordance with WDMA TM-7, and hinge loading resistance test 
report for doors tested in accordance with WDMA TM-8.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver doors to the site in an undamaged condition and protect against 
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damage and dampness.  Stack doors flat under cover.  Support on blocking, a 
minimum of 4 inch thick, located at each end and at the midpoint of the 
door.  Store doors in a well-ventilated building so that they will not be 
exposed to excessive moisture, heat, dryness, direct sunlight, or extreme 
changes of temperature and humidity.  Do not store in a building under 
construction until concrete, masonry work, and plaster are dry.  Replace 
defective or damaged doors with new ones.

1.4   WARRANTY

Warrant doors free of defects as set forth in the door manufacturer's 
standard door warranty.

PART 2   PRODUCTS

2.1   MANUFACTURERS

Basis of Design Manufacturers:

Eggers Industries

Wood Species:  PL SL Cherry
Finish:  Gardall 05 Fruitwood

2.2   DOORS

Provide doors of the types, sizes, and designs specified.

2.2.1   Flush Doors

Conform to WDMA I.S. 1-A for flush doors.  Provide hollow core doors with 
lock blocks and 1 inch minimum thickness hinge stile.  Hardwood stile edge 
bands of doors receives a natural finish, compatible with face veneer. 
Provide mill option for stile edge of doors scheduled to be painted.  No 
visible finger joints will be accepted in stile edge bands.  When used, 
locate finger-joints under hardware.

2.2.1.1   Interior Flush Doors

Provide staved lumber or particleboard  core, Type II flush doors 
conforming to WDMA I.S. 1-A with faces of sound grade hardwood  premium 
grade cherry, refer to finish schedule on drawings.  Hardwood veneers shall 
be plain sliced book matched.  

2.2.2   Acoustical Doors

WDMA I.S. 1-A, solid core, constructed to provide Sound Transmission Class 
rating as indicated when tested in accordance with ASTM E 90.

2.2.3   Composite-Type Fire Doors

Where indicated, provide doors specified or indicated to have a fire 
resistance rating conforming to the requirements of UL 10C, ASTM E 2074, or 
NFPA 252 (positive-pressure) per the IBC for the class of door indicated.  
Affix a permanent metal label with raised or incised markings indicating 
testing agency's name and approved hourly fire rating to hinge edge of each 
door.
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2.3   ACCESSORIES

2.3.1   Door Light Openings

Provide glazed openings with glass inset into opening.

2.3.2   Additional Hardware Reinforcement

Provide the minimum lock blocks to secure the specified hardware.  The 
measurement of top, bottom, and intermediate rail blocks are a minimum 125 
mm 5 inch by full core width.  Comply with the manufacturer's labeling 
requirements for reinforcement blocking, but not mineral material similar 
to the core.

2.4   FABRICATION

2.4.1   Marking

Stamp each door with a brand, stamp, or other identifying mark indicating 
quality and construction of the door.

2.4.2   Quality and Construction

Identify the standard on which the construction of the door was based , 
identify the standard under which preservative treatment was made, and 
identify doors having a Type I glue bond.

2.4.3   Preservative Treatment

Treat doors scheduled for restrooms, janitor closets and other possible wet 
locations including exterior doors with a water-repellent preservative 
treatment and so marketed at the manufacturer's plant in accordance with 
WDMA I.S. 4.

2.4.4   Adhesives and Bonds

WDMA I.S. 1-A.  Use Type I bond for exterior doors and Type II bond for 
interior doors.  Provide a nonstaining adhesive on doors with a natural 
finish.

2.4.5   Prefitting

Provide factory finishedand factory prefitted doors for the specified 
hardware, door frame and door-swing indicated.  Machine and size doors at 
the factory by the door manufacturer in accordance with the standards under 
which the doors are produced and manufactured.  The work includes sizing, 
beveling edges, mortising, and drilling for hardware and providing 
necessary beaded openings for glass and louvers.  Provide the door 
manufacturer with the necessary hardware samples, and frame and hardware 
schedules to coordinate the work.

2.4.6   Finishes

2.4.6.1   Factory Finish

Provide doors finished at the factory by the door manufacturer as follows: 
AWI Qual Stds Section 1500, specification for System No. 4 Conversion 
varnish alkyd urea or System No. 5 Vinyl catalyzed.  The coating is 
AWI Qual Stds premium, medium rubbed sheen, open grain effect with filler 
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as required by quality standard.  Use stain when required to produce the 
finish specified for color.  Seal edges, cutouts, trim, and wood 
accessories, and apply two coats of finish compatible with the door face 
finish.  Touch-up finishes that are scratched or marred, or where exposed 
fastener holes are filled, in accordance with the door manufacturer's 
instructions.  Match color and sheen of factory finish using materials 
compatible for field application.

2.4.6.2   Color

Provide door finish colors as selected by the Contracting Officer from the 
color selection samples.

2.4.7   Water-Resistant Sealer

Provide manufacturer's standard water-resistant sealer compatible with the 
specified finish.

2.5   SOURCE QUALITY CONTROL

Meet or exceed the following minimum performance criteria of stiles of "B" 
and "C" label fire doors utilizing standard mortise leaf hinges:

a.  Split resistance:  Averages of ten test samples not less than 500 pounds
 load when tested in accordance with WDMA TM-5.

b.  Cycle-slam:  200,000 cycles with no loose hinge screws or other visible 
signs of failure when tested in accordance with the requirements of 
WDMA TM-7.

c.  Hinge loading resistance:  Averages of ten test samples not less than 
700 pounds load when tested for direct screw withdrawal in accordance 
with WDMA TM-8 using a No. 12, 1-1/4 inch long, steel, fully threaded 
wood screw.  Drill 5/32 inch pilot hole, use 1-1/2 inch opening around 
screw for bearing surface, and engage screw full, except for last 1/8 
inch.  Do not use a steel plate to reinforce screw area.

PART 3   EXECUTION

3.1   INSTALLATION

Before installation, seal top and bottom edges of doors with the approved 
water-resistant sealer.  Seal cuts made on the job immediately after 
cutting using approved water-resistant sealer.  Fit, trim, and hang doors 
with a 1/16 inch minimum, 1/8 inch maximum clearance at sides and top, and a
 3/16 inch minimum, 1/4 inch maximum clearance over thresholds.  Provide 
3/8 inch minimum, 7/16 inch maximum clearance at bottom where no threshold 
occurs.  Bevel edges of doors at the rate of 1/8 inch in 2 inch.  Door warp 
shall not exceed1/4 inch when measured in accordance with WDMA I.S. 1-A.

3.1.1   Fire Doors

Install fire doors in accordance with NFPA 80.  Do not paint over labels.

        -- End of Section --

SECTION 08 14 00  Page 6



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

SECTION TABLE OF CONTENTS

DIVISION 08 - OPENINGS

SECTION 08 41 13

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS

02/11

PART 1   GENERAL

  1.1   SUMMARY
  1.2   REFERENCES
  1.3   ADMINISTRATIVE REQUIREMENTS
    1.3.1   Entrance Performance Requirements
      1.3.1.1   Air Infiltration
      1.3.1.2   Wind Loads
      1.3.1.3   Deflection
      1.3.1.4   Condensation Resistance and Thermal Transmittance 

Performance Requirements
      1.3.1.5   Water Infiltration
    1.3.2   Structural
      1.3.2.1   Uniform Load
      1.3.2.2   Forced Entry
  1.4   SUBMITTALS
  1.5   QUALITY ASSURANCE
    1.5.1   Qualifications
      1.5.1.1   Installer Qualifications
      1.5.1.2   Manufacturer Qualifications
    1.5.2   Pre-Installation Meetings
    1.5.3   Single Source Responsibility
  1.6   DELIVERY, STORAGE, AND HANDLING
    1.6.1   Ordering
    1.6.2   Packing, Shipping, Handling and Unloading
    1.6.3   Storage and Protection
  1.7   PROJECT CONDITIONS/ SITE CONDITIONS
    1.7.1   Field Measurements
  1.8   DESIGN AND PERFORMANCE CRITERIA

PART 2   PRODUCTS

  2.1   BASIS OF DESIGN
  2.2   MATERIALS
    2.2.1   Aluminum (Entrances and Components)
      2.2.1.1   Material Standard
      2.2.1.2   Tolerances
  2.3   MANUFACTURERS
  2.4   ACCESSORIES
    2.4.1   Fasteners
    2.4.2   Perimeter Anchors
    2.4.3   Standard Entrance Hardware
      2.4.3.1   Weatherstripping
      2.4.3.2   Threshold
      2.4.3.3   Offset Pivots
      2.4.3.4   Panic Device

SECTION 08 41 13  Page 1



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

      2.4.3.5   Closer
      2.4.3.6   Security Lock/Dead Lock
      2.4.3.7   Cylinder(s)/Thumb-turn
      2.4.3.8   Cylinder Guard
    2.4.4   Interior Storefront Snap On Wall Trim
  2.5   RELATED MATERIALS
    2.5.1   Sealants
    2.5.2   Glass
  2.6   FABRICATION
    2.6.1   Entrance System Fabrication
    2.6.2   Shop Assembly
      2.6.2.1   Welding
    2.6.3   Fabrication Tolerance
      2.6.3.1   Material Cuts
      2.6.3.2   Maximum Offset
      2.6.3.3   Maximum Offset
      2.6.3.4   Joints
      2.6.3.5   Variation
      2.6.3.6   Flatness
  2.7   SOURCE QUALITY CONTROL
    2.7.1   Source Quality
      2.7.1.1   Building Enclosure System
    2.7.2   Fabrication Tolerances
  2.8   FINISH

PART 3   EXECUTION

  3.1   EXAMINATION
    3.1.1   Site Verification of Conditions
    3.1.2   Field Measurements
  3.2   INSTALLATION
    3.2.1   Preparation
      3.2.1.1   Adjacent Surfaces Protection
      3.2.1.2   Aluminum Surface Protection
      3.2.1.3   Dissimilar Materials
    3.2.2   Adjusting
    3.2.3   Related Products Installation Requirements
      3.2.3.1   Sealants (Perimeter)
      3.2.3.2   Glass
      3.2.3.3   Reference
  3.3   PROTECTION AND CLEANING
    3.3.1   Protection
    3.3.2   Cleaning
  3.4   WARRANTY

-- End of Section Table of Contents --

SECTION 08 41 13  Page 2



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

SECTION 08 41 13

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS
02/11

PART 1   GENERAL

1.1   SUMMARY

This Specification includes aluminum entrances, glass and glazing, door 
hardware, and components.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 611 (1998) Voluntary Specification for 
Anodized Architectural Aluminum

AAMA 1503 (2009) Voluntary Test Method for Thermal 
Transmittance and Condensation Resistance 
of Windows, Doors and Glazed Wall Sections

AAMA 501 (2005) Methods of Test for Exterior Walls

AAMA 503 (2008) Voluntary Specification for Field 
Testing of Newly Installed Storefronts, 
Curtain Walls and Sloped Glazing Systems

AAMA 800 (2010) Voluntary Specifications and Test 
Methods for Sealants

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (2009; Errata 2010) Safety Glazing 
Materials Used in Buildings - Safety 
Performance Specifications and Methods of 
Test

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7-10 (2010) Minimum Design Loads for Buildings 
and Other Structures

ASTM INTERNATIONAL (ASTM)

ASTM B 221 (2008) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM B 221M (2007) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes (Metric)
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ASTM E 1105 (2000; R 2008) Standard Test Method for 
Field Determination of Water Penetration 
of Installed Exterior Windows, Skylights, 
Doors, and Curtain Walls, by Uniform or 
Cyclic Static Air Pressure Difference

ASTM E 1424 (1991; R 2008) Standard Test Method for 
Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure and 
Temperature Differences Across the Specimen

ASTM E 283 (2004) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 330 (2002; R 2010) Structural Performance of 
Exterior Windows, Doors, Skylights and 
Curtain Walls by Uniform Static Air 
Pressure Difference

ASTM E 331 (2000; R 2009) Water Penetration of 
Exterior Windows, Skylights, Doors, and 
Curtain Walls by Uniform Static Air 
Pressure Difference

ASTM E 783 (2002; R 2010) Standard Test Method for 
Field Measurement of Air Leakage Through 
Installed Exterior Windows and Doors

ASTM F 1642 (2004; R 2010) Standard Test Method for 
Glazing and Glazing Systems Subject to 
Airblast Loadings

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

ANSI/BHMA A156.10 (2005) Power Operated Pedestrian Doors

ANSI/BHMA A156.4 (2008) Door Controls - Closers

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (2004) Glazing Manual

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

16 CFR 1201 Safety Standard for Architectural Glazing 
Materials

UNDERWRITERS LABORATORIES (UL)

UL 325 (2002; Reprint Nov 2010) Door, Drapery, 
Gate, Louver, and Window Operators and 
Systems
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1.3   ADMINISTRATIVE REQUIREMENTS

Within 30 days of the Contract Award, submit the following for review and 
approval by the Contracting Officer:

Listing of product installations; G

Sample warranty; G

Finish and color samples; G

Manufacturer's catalog data; G

Installation drawings; G

Fabrication drawings for custom fabrications

Concurrently submit certified test reports showing compliance with 
specified performance characteristics and UL 325 for the following:

1.3.1   Entrance Performance Requirements

1.3.1.1   Air Infiltration

Submit certified test reports showing compliance with specified performance 
characteristics as follows:

a.  For single acting offset pivot, butt hung or continuous geared hinge 
entrances in the closed and locked position, test the specimen in 
accordance with ANSI/BHMA A156.10, and ASTM E 283 at a pressure 
differential of 1.57 psf for pairs of doors; maximum infiltration for a 
pair of 7 foot - 0 inch by 8 foot - 0 inch entrance doors and frame is 
1.2 cfm/ft2.

b.  Maximum allowable infiltration, for a completed storefront system is 
not to exceed 0.06 cfm/square foot when tested in accordance with 
ASTM E 1424 at differential static pressure of 6.24 psf.

1.3.1.2   Wind Loads

Provide completed storefront system capable of withstanding wind pressure 
loads, normal to the wall plane indicated, as follows:

a.  Exterior Walls

(1)  Positive Pressure: Refer to Structural Drawings

(2)  Negative Pressure: Refer to Structural Drawings

b.  Interior Walls: (pressure acting in either direction) Refer to 
Structural Drawings

1.3.1.3   Deflection

Submit certified test reports showing compliance with specified performance 
characteristics as follows:

The maximum allowable deflection in any member when tested in 
accordance with ASTM E 330 with allowable stress in accordance with AA 
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Specifications for Aluminum Structures is L/175 or 3/4 inches maximum.

1.3.1.4   Condensation Resistance and Thermal Transmittance Performance 
Requirements

Submit certified test reports showing compliance with specified performance 
characteristics as follows:

a.  U-Value Requirements:

(1)  Perform test in accordance with AAMA 1503 procedure and on the 
configuration specified therein.

(2)  Thermal Transmittance ("U" Value) maximum:.

b.  CRF Class Requirements:

(1)  Perform test in accordance with AAMA 1503.

(2)  Condensation Resistance Factor Requirements (CRF) 

1.3.1.5   Water Infiltration

Submit certified test reports showing compliance with specified performance 
characteristics as follows:

System is designed to provide no uncontrolled water when tested in 
accordance with ASTM E 331 at a static pressure of 8 psf.

1.3.2   Structural

Submit certified test reports showing compliance with specified performance 
characteristics as follows:

a.  Corner strength per dual moment load test procedure and obtain 
certification by an independent testing laboratory to ensure weld 
compliance and corner integrity.

b.  Test and certify test results per AAMA 503, ASTM E 1105, ASTM E 783, 
ASTM E 331, and make available upon request.

1.3.2.1   Uniform Load

Submit certified test reports showing compliance with specified performance 
characteristics as follows:

a.  Apply a static air design load of ( 85 psf (65 psf for 9/16 inch 
laminated infill) in the positive and negative direction in accordance 
with AAMA 501, and ASTM E 330.

b.  No deflections are allowed to exceed l/180 of the span of any framing 
member.  At a structural test load equal to 1.5 times the specified 
design load, no glass breakage is allowed.

1.3.2.2   Forced Entry

Submit certified test reports showing compliance with specified performance 
characteristics as follows:
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Test in accordance with ASTM F 1642

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Sample Warranty; G

Listing of Product Installations

SD-02 Shop Drawings

Installation Drawings; G

Fabrication Drawings; G

SD-03 Product Data

Manufacturer's Catalog Data

SD-04 Samples

Finish and Color Samples; G

SD-06 Test Reports

Certified Test Reports; G

SD-07 Certificates

Manufacturer's Product Warranty; G

1.5   QUALITY ASSURANCE

1.5.1   Qualifications

1.5.1.1   Installer Qualifications

Provide documentation of Installer experience to perform work of this 
section, who has specialized in the installation of work similar to that 
required for this project, and who is acceptable to product manufacturer.

1.5.1.2   Manufacturer Qualifications

Ensure manufacturer is capable of providing field service representation 
during construction, approving acceptable installer and approving 
application method.

1.5.2   Pre-Installation Meetings

Conduct pre-installation meeting to verify project requirements, substrate 
conditions, manufacturer's installation instructions, and manufacturer's 
warranty requirements.
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1.5.3   Single Source Responsibility

Provide design, structural engineering, and custom fabrication for door 
portal system and supply of all components, materials, and products based 
on a single manufacturer of sole responsibility.  Provision of products 
from numerous sources for site assembly without complete single source 
design and supply responsibility is not acceptable.  Work items and 
components to be fabricated or supplied by single source are:

a.  Door assemblies to be installed in door portal as specified in Section 
08 11 16 ALUMINUM DOORS AND FRAMES.

b.  Glazed wall to be constructed around door portal as specified in 
Section 08 44 00 CURTAIN WALL AND GLAZED ASSEMBLIES.

c.  Door operating hardware to be installed on or within door portal as 
specified in Section 08 71 00 DOOR HARDWARE.

d.  Glass as specified in Section 08 81 00 GLAZING.

1.6   DELIVERY, STORAGE, AND HANDLING

1.6.1   Ordering

Comply with manufacturer's ordering instructions and lead-time requirements 
to avoid construction delays.

1.6.2   Packing, Shipping, Handling and Unloading

Deliver materials in manufacturer's original, unopened, undamaged 
containers with identification labels intact.

1.6.3   Storage and Protection

Store materials protected from exposure to harmful weather conditions. 
Handle storefront material and components to avoid damage.  Protect 
storefront material against damage from elements, construction activities, 
and other hazards before, during and after storefront installation.

1.7   PROJECT CONDITIONS/ SITE CONDITIONS

1.7.1   Field Measurements

Verify actual measurements/openings by field measurements before 
fabrication; show recorded measurements on shop drawings.  Coordinate field 
measurements, fabrication scheduled with construction progress to avoid 
construction delays.

1.8   DESIGN AND PERFORMANCE CRITERIA

Design, size components, and install door portal system to withstand these 
loads without breakage, loss, failure of seals, product deterioration, and 
other defects.

a.  Dead and Live Loads:  Determined by ASCE 7-10 and calculated in 
accordance with applicable codes.

b.  Seismic loads:  Design and install system to comply with applicable 
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seismic requirements for project location as defined by Section 1613 of 
the International Building Code (IBC).

c.  Effects of applicable wind load acting inward and outward normal to 
plane of wall in accordance with ASTM E 330.

d.  Thermal loads and movement:  Shall meet selected manufacturer 
recommendations.

e.  Provide and install weatherstripping, exterior gaskets, sealants, and 
other accessories to resist water and air penetration.

PART 2   PRODUCTS

2.1   BASIS OF DESIGN

Interior Storefront Basis of Design: Wilson Partitions; Snap on, Trim 
profile-Rectilinear design, 2 inch trim, Series according to wall 
thickness, accepts minimum 3/8 inch glass.

Exterior Storefront Basis of Design:  Trifab® VG 451T Storefront System - 
2" x 4-1/2" nominal dimension; Thermal; Front, Center, Back, Multi-Plane; 
Screw Spline, Shear Block, Stick or Punched Opening Fabrication.

2.2   MATERIALS

2.2.1   Aluminum (Entrances and Components)

2.2.1.1   Material Standard

ASTM B 221 ASTM B 221M; 6063-T6 alloy and tempered

Provide door stile and rail face dimensions of the entrance doors as 
follows:

  Vertical Stile      Top Rail          Bottom Rail

  As indicated        As indicated      As indicated

Provide major portions of the door members at .125 inches nominal in 
thickness and glazing molding to be .050 inches thick.
For Interior Storefront: Aluminum, controlled alloy billets meeting 
requirements of ASTM B 221, 6063 T5 alloy, to assure compliance with tight 
dimensional tolerances and maintain color uniformity.

2.2.1.2   Tolerances

Reference to tolerances for wall thickness and other cross-sectional 
dimensions of entrance members are nominal and in compliance with Aluminum 
Standards and Data, published by The Aluminum Association.

Provide either EPDM elastomeric extrusions or thermoplastic elastomer 
glazing gaskets.  Structural silicone sealant is required.

2.3   MANUFACTURERS

Manufacturers are acceptable providing they meet the requirements specified 
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in this section and project drawings.

2.4   ACCESSORIES

2.4.1   Fasteners

Provide stainless steel where exposed.

For Interior Storefront, do not use screws or other fasteners that will be 
exposed to view when installation is complete.

2.4.2   Perimeter Anchors

When steel anchors are used, provide insulation between steel material and 
aluminum material to prevent galvanic action.

2.4.3   Standard Entrance Hardware

2.4.3.1   Weatherstripping

Equip meeting stiles on pairs of doors with an adjustable astragal 
utilizing wool pile with polymeric fin.

Provide door weatherstripping on a single acting offset pivot or butt hung 
door and frame (single or pairs) comprised of a thermoplastic elastomer 
weatherstripping on a tubular shape with a semi-rigid polymeric backing.

Provide Sill Sweep Strips: EPDM blade gasket sweep strip in an aluminum 
extrusion applied to the interior exposed surface of the bottom rail with 
concealed fasteners.  (Provide as necessary to meet specified performance 
tests.)

2.4.3.2   Threshold

Provide extruded aluminum threshold, one piece per door opening, with 
ribbed surface.

2.4.3.3   Offset Pivots

Provide manufacturer's standard top and bottom pivots with one intermediate 
offset pivot.

2.4.3.4   Panic Device

Provide manufacturer's recommended standard panic hardware.

2.4.3.5   Closer

Provide surface closer only per ANSI/BHMA A156.4.

2.4.3.6   Security Lock/Dead Lock

Provide A/R MS 1850A lock with (2) A/R 1871 cylinder operated flush bolts.

2.4.3.7   Cylinder(s)/Thumb-turn

Provide manufacturer's recommended standard.
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2.4.3.8   Cylinder Guard

Manufacturer standard.

2.4.4   Interior Storefront Snap On Wall Trim

Refer to drawings and details. To match interior storefront finish.

2.5   RELATED MATERIALS

2.5.1   Sealants

Refer to Section 07 92 00 JOINT SEALANTS.  Ensure all sealants conform to 
AAMA 800.

2.5.2   Glass

Refer to Section 08 81 00 GLAZING.

2.6   FABRICATION

2.6.1   Entrance System Fabrication

Provide door corner construction consisting of mechanical clip fastening, 
SIGMA deep penetration plug welds and 1-1/8 inch long fillet welds inside 
and outside of all four corners.  Provide hook-in type exterior glazing 
stop with EPDM glazing gaskets reinforced with non-stretchable cord.  
Provide interior glazing stop mechanically fastened to the door member 
incorporating a silicone compatible spacer used with silicone sealant.

Accurately fit and secure joints and corners.  Make joints hairline in 
appearance.  Prepare components with internal reinforcement for door 
hardware.  Arrange fasteners and attachments to conceal from view.

At interior storefront, pre-machine jambs and prepare for hardware with 
concealed reinforcement plate, drilled and tapped as required and fastened 
within the frame.  Provide corner reinforcements and alignment clips for 
precise butt or mitered connections. Fabricate all components to allow 
secure installation without exposed fasteners.

2.6.2   Shop Assembly

Fabricate and assemble units with joints only at intersection of aluminum 
members with hairline joints; rigidly secure, and sealed in accordance with 
manufacturer's recommendations.

2.6.2.1   Welding

Conceal welds on aluminum members in accordance with AWS recommendations or 
methods recommended by manufacturer.  Members showing welding bloom or 
discoloration on finish or material distortion will be rejected.

2.6.3   Fabrication Tolerance

Fabricate and assemble units with joints only at intersection of aluminum 
members with hairline joints; rigidly secure, and sealed in accordance with 
manufacturer's recommendations.

Fabricate aluminum entrances in accordance with entrance manufacturer's 
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prescribed tolerances.

2.6.3.1   Material Cuts

Square to 1/32 inch off square, over largest dimension; proportionate 
amount of 1/32 inch on the two dimensions.

2.6.3.2   Maximum Offset

1/64 inch in alignment between two consecutive members in line, end to end.

2.6.3.3   Maximum Offset

1/64 inch between framing members at glazing pocket corners.

2.6.3.4   Joints

(Between adjacent members in same assembly:  Hairline and square to 
adjacent member.

2.6.3.5   Variation

In squaring diagonals for doors and fabricated assemblies:  1/16 inch.

2.6.3.6   Flatness

For doors and fabricated assemblies:  plus/minus 1/16 inch of neutral plane.

2.7   SOURCE QUALITY CONTROL

2.7.1   Source Quality

Provide aluminum entrances specified herein from a single source.

2.7.1.1   Building Enclosure System

When aluminum entrances are part of a building enclosure system, including 
storefront framing, windows, curtain wall system and related products, 
provide building enclosure system products from a single source 
manufacturer.

2.7.2   Fabrication Tolerances

Fabricate aluminum entrances in accordance with entrance manufacturer's 
prescribed tolerances.

2.8   FINISH

Refer to Section 08 44 00 CURTAIN WALL AND GLAZED ASSEMBLIES for exterior 
finish.

For interior finish, provide factory finish extruded frame components so 
that any part exposed to view upon completion is uniform in finish and 
color, clear anodic coating.  Comply with AAMA 611, commercial clear AC-3, 
AAM 12C22A21 anodized coating less than .40 mil minimum thickness.
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PART 3   EXECUTION

3.1   EXAMINATION

3.1.1   Site Verification of Conditions

Verify substrate conditions (which have been previously installed under 
other sections) are acceptable for product installation in accordance with 
manufacturer's instructions. 

Verify openings are sized to receive storefront system and sill plate is 
level in accordance with manufacturer's acceptable tolerances.

3.1.2   Field Measurements

Verify actual measurements/openings by field measurements before 
fabrication; show recorded measurements on shop drawings.  Coordinate field 
measurements, fabrication schedule with construction progress to avoid 
construction delays.

3.2   INSTALLATION

Install entrance system in accordance with manufacturer's instructions and 
AAMA storefront and entrance guide specifications manual.  Attach to 
structure to permit sufficient adjustment to accommodate construction 
tolerances and other irregularities.  Provide alignment attachments and 
shims to permanently fasten system to building structure.  Align assembly 
plumb and level, free of warp and twist.  Maintain assembly dimensional 
tolerances aligning with adjacent work.

Set thresholds in bed of mastic and secure.  Protect aluminum members in 
contact with masonry, steel, concrete, or dissimilar materials using 
nylatron pads or bituminous coating.  Shim and brace aluminum system before 
anchoring to structure.  Verify weep holes are open, and metal joints are 
sealed in accordance with manufacturer's installation instructions.  Seal 
metal to metal joints using sealant recommended by system manufacturer.

3.2.1   Preparation

Field verify dimensions prior to fabricating door portal assembly 
components.

Coordinate requirements for locations of blockouts for anchorage of door 
portal columns and other embedded components with Section 03 30 00 
CAST-IN-PLACE CONCRETE.

Coordinate erection of door portal with installation of surrounding glass 
wall and door assemblies.  Ensure adequate provision is made for support 
and anchorage of assembly components.

Coordinate electrical requirements for automatic door assemblies and 
electrified door hardware to ensure proper power source, conduit, wiring, 
and boxes.

3.2.1.1   Adjacent Surfaces Protection

Protect adjacent work areas and finish surfaces from damage during product 
installation.
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3.2.1.2   Aluminum Surface Protection

Protect aluminum surfaces from contact with lime, mortar, cement, acids, 
and other harmful contaminants.

3.2.1.3   Dissimilar Materials

Where aluminum surfaces come in contact with metals other than stainless 
steel, zinc, or small areas of white bronze, protect from direct contact to 
dissimilar metals.

3.2.2   Adjusting

Adjust operating hardware for smooth operation, and as recommended by the 
manufacturer.

3.2.3   Related Products Installation Requirements

3.2.3.1   Sealants (Perimeter)

Refer to Section 07 92 00 JOINT SEALANTS.

3.2.3.2   Glass

Refer to Section 08 81 00 GLAZING.

3.2.3.3   Reference

ANSI Z97.1, 16 CFR 1201 and GANA Glazing Manual.

3.3   PROTECTION AND CLEANING

3.3.1   Protection

Protect installed product's finish surfaces from damage during 
construction.  Protect aluminum storefront system from damage from grinding 
and polishing compounds, plaster, lime, acid, cement, or other harmful 
contaminants.

3.3.2   Cleaning

Repair or replace damaged installed products.  Clean installed products in 
accordance with manufacturer's instructions prior to owner's acceptance. 
Remove construction debris from project site and legally dispose of debris.

3.4   WARRANTY

Submit three signed copies of manufacturer's product warranty for entrance 
system as follows:

Warranty Period: Ten years from Date of Substantial Completion of the 
project, provided that the Limited Warranty begins in no event later 
than six months from date of shipment by manufacturer.  In addition, 
support welded door corner construction with a limited lifetime 
warranty for the life of the door under normal use.
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Ensure Warranty language is identical to "As Approved" version of the 
sample warranty submitted and returned from the Contracting Officer.

        -- End of Section --
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SECTION 08 44 00

CURTAIN WALL AND GLAZED ASSEMBLIES
04/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ALUMINUM ASSOCIATION (AA)

AA ADM-105 (2005; Errata 2005) Aluminum Design Manual

AA ASD1 (2009) Aluminum Standards and Data

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 501.1 (2005) Standard Test Method for Water 
Penetration of Windows, Curtain Walls and 
Doors Using Dynamic Pressure

AAMA 501.4 & 501.6 (2009) Recommended Static Test Method for 
Evaluating Curtain Wall and Storefront 
Systems Subjected to Seismic and Wind 
Induced Interstory Drifts & Recommended 
Dynamic Test Method for Determining the 
Seismic Drift Causing Glass Fallout from a 
Wall System

AAMA 609 & 610 (2009) Cleaning and Maintenance Guide for 
Architecturally Finished Aluminum

AAMA 800 (2010) Voluntary Specifications and Test 
Methods for Sealants

AAMA CW-10 (2004) Care and Handling of Architectural 
Aluminum from Shop to Site

AAMA MCWM-1 (1989) Metal Curtain Wall Manual

AAMA/WDMA/CSA 101/I.S.2/A440 (2008; Update 1 2008; Update 2 2008; 
Update 3 2009) North American Fenestration 
Standard/Specification for Windows, Doors, 
and Skylights

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISC/AISI 121 (2004) Standard Definitions for Use in the 
Design of Steel Structures

AISI SG03-3 (2002; Suppl 2001-2004; R 2008) 
Cold-Formed Steel Design Manual Set
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AMERICAN WELDING SOCIETY (AWS)

AWS A5.1/A5.1M (2004) Specification for Carbon Steel 
Electrodes for Shielded Metal Arc Welding

AWS A5.10/A5.10M (1999; R 2007) Specification for Bare 
Aluminum and Aluminum-Alloy Welding 
Electrodes and Rods

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A 1011/A 1011M (2010) Standard Specification for Steel, 
Sheet, and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy and 
High-Strength Low-Alloy with Improved 
Formability and Ultra-High Strength

ASTM A 123/A 123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 153/A 153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A 167 (1999; R 2009) Standard Specification for 
Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 242/A 242M (2004; R 2009) Standard Specification for 
High-Strength Low-Alloy Structural Steel

ASTM A 27/A 27M (2010) Standard Specification for Steel 
Castings, Carbon, for General Application

ASTM A 36/A 36M (2008) Standard Specification for Carbon 
Structural Steel

ASTM A 424/A 424M (2009a) Standard Specification for Steel 
Sheet for Porcelain Enameling

ASTM A 47/A 47M (1999; R 2009) Standard Specification for 
Ferritic Malleable Iron Castings

ASTM A 501 (2007) Standard Specification for 
Hot-Formed Welded and Seamless Carbon 
Steel Structural Tubing

ASTM A 572/A 572M (2007) Standard Specification for 
High-Strength Low-Alloy Columbium-Vanadium 
Structural Steel

ASTM A 588/A 588M (2010) Standard Specification for 
High-Strength Low-Alloy Structural Steel 
with 50 ksi (345 MPa) Minimum Yield Point, 
with Atmospheric Corrosion Resistance
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ASTM A 606/A 606M (2009a) Standard Specification for Steel 
Sheet and Strip, High-Strength, Low-Alloy, 
Hot-Rolled and Cold-Rolled, with Improved 
Atmospheric Corrosion Resistance

ASTM A 611 (1997) Standard Specification for 
Structural Steel (SS), Sheet, Carbon, 
Cold-Rolled

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM B 108/B 108M (2008) Standard Specification for 
Aluminum-Alloy Permanent Mold Castings

ASTM B 136 (1984; R 2008e1) Standard Method for 
Measurement of Stain Resistance of Anodic 
Coatings on Aluminum

ASTM B 137 (1995; R 2009) Standard Test Method for 
Measurement of Coating Mass Per Unit Area 
on Anodically Coated Aluminum

ASTM B 209 (2007) Standard Specification for Aluminum 
and Aluminum-Alloy Sheet and Plate

ASTM B 211 (2003) Standard Specification for Aluminum 
and Aluminum-Alloy Bar, Rod, and Wire

ASTM B 221 (2008) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM B 244 (2009) Standard Method for Measurement of 
Thickness of Anodic Coatings on Aluminum 
and of Other Nonconductive Coatings on 
Nonmagnetic Basis Metals with Eddy-Current 
Instruments

ASTM B 26/B 26M (2009) Standard Specification for 
Aluminum-Alloy Sand Castings

ASTM B 316/B 316M (2010) Standard Specification for Aluminum 
and Aluminum-Alloy Rivet and Cold-Heading 
Wire and Rods

ASTM B 85/B 85M (2009) Standard Specification for 
Aluminum-Alloy Die Castings

ASTM C 1048 (2004) Standard Specification for 
Heat-Treated Flat Glass - Kind HS, Kind FT 
Coated and Uncoated Glass

ASTM C 542 (2005) Lock-Strip Gaskets

ASTM C 864 (2005) Dense Elastomeric Compression Seal 
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Gaskets, Setting Blocks, and Spacers

ASTM C 920 (2010) Standard Specification for 
Elastomeric Joint Sealants

ASTM D 1730 (2009) Standard Practices for Preparation 
of Aluminum and Aluminum-Alloy Surfaces 
for Painting

ASTM E 34 (1994; R 2002) Chemical Analysis of 
Aluminum and Aluminum-Base Alloys

ASTM E 546 (2008) Frost Point of Sealed Insulating 
Glass Units

ASTM E 576 (2008) Frost Point of Sealed Insulating 
Glass Units in the Vertical Position

ASTM E2307 (2010) Standard Test Method for 
Determining Fire Resistance of Perimeter 
Fire Barrier Systems Using 
Intermediate-Scale, Multi-story Test 
Apparatus

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM AMP 500 (2006) Metal Finishes Manual

NATIONAL WOOD WINDOW AND DOOR ASSOCIATION (NWWDA)

AAMA/NWWDA 101/I.S.2 (1997) Voluntary Guide Specifications for 
Aluminum, Poly(Vinyl Chloride)(PVC) and 
Wood Windows and Glass Doors

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 1 (1982; E 2004) Solvent Cleaning

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 7/NACE No.4 (2007) Brush-Off Blast Cleaning

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings; G

Glazed curtain wall system; G

  Submit for curtain wall system, accessories, and mock-up.  
Tentative approval of drawings shall be received before 
fabrication of mock-up. Final approval of drawings will be 
deferred pending approval of mock-up and accessories. Drawings 
shall indicate in detail all system parts including elevations, 
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full-size sections, framing, jointing, panels, types and thickness 
of metal, flashing and coping details, field connections, weep and 
drainage system, finishes, sealing methods, glazing, glass sizes 
and details, firestopping insulation materials, and erection 
details.

Installation Drawings; G

Shop-Painting Aluminum; G

Shop-Painting Steel; G

SD-03 Product Data; G

Glazed curtain wall system; G

  Include descriptive literature, detailed specifications, 
manufacturer's written installation instructions and available 
performance test data.

Preventive Maintenance and Inspection; G

Metals For Fabrication; G

Nonskinning Sealing Compound; G

Metal Accessories; G

Curtain-wall Framing Members; G

Aluminum Doors and Frames; G

Curtain Wall Frame; G

Panels; G

Thermal Insulation Materials; G

Sealants and Calkings; G

Curtain-Wall Installation Materials; G

Masonry Anchorage Devices; G

Sample warranties; G

SD-05 Design Data; G

Calculations; G

Finish; G

Exposed-to-View Aluminum Finish; G

Porcelain-Enamel; G

Seismic Calculations; G

SD-08 Manufacturer's Instructions; G
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Glazed curtain wall system; G

Insulating glass; G

SD-11 Closeout Submittals; G

WARRANTY; G

1.3   REQUIREMENT FOR DESIGN DATA

Submit structural and thermal calculations for complete wall assembly.

1.4   QUALITY ASSURANCE

1.4.1   Testing Requirements

The components listed below shall be tested in accordance with the 
requirements below, and meet performance requirements specified.

a.  Joint and Glazing Sealants:  Perform tests as required by applicable 
publications referenced.

b.  Preformed Compression Gaskets and Seals:  ASTM C 864.

c.  Preformed Lock-strip Gaskets:  ASTM C 542, modified as follows: Heat 
age specimens seven days at 158 degrees F, in zipped or locked position 
under full design compression.  Unzip, cool for one hour, re-zip, and 
test lip seal pressure, which must be minimum 2.5 pounds per linear inch
 on any extruded or corner specimen.

d.  Spandrel Glass:  Fallout resistance test, ASTM C 1048.

e.  Anodized Finishes:  Stain resistance, coating weight, and coating 
thickness tests, ASTM B 136, ASTM B 137, and ASTM B 244, respectively.

f.  Insulating Glass:  ASTM E 546 or ASTM E 576 at minus 20 degrees F, no 
frost or dew point.

1.4.2   Mockup

1.4.2.1   Construction

Construct at job site full size typical wall unit which incorporates 
horizontal and vertical joints, framing, window units, panels, glazing, and 
other accessories as detailed and specified.  Mock-up wall unit size and 
design shall be as indicated.

1.4.2.2   Performance Test

Conduct after approval of visual aspects has been obtained.  Finished work 
shall match approved mock-up.

1.4.2.3   Approved Mock-Up

After completion and approval of test results  install, where directed, for 
reference during construction. Approved mock-up shall remain property of 
the Contractor.
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1.5   GLAZED CURTAIN WALL SYSTEM REQUIREMENTS
Provide system complete with framing, mullions, trim, framed pre-assembled 
fixed window units, panels, windows, glass, glazing, sealants, insulation, 
fasteners, anchors, accessories, concealed auxiliary members, and 
attachment devices for securing the wall to the structure as specified or 
indicated.

1.5.1   Source

Furnish curtain wall system components by one manufacturer or fabricator; 
however, all components need not be products of the same manufacturer.

1.5.2   Design

Stick systemwith mullions, horizontal rails, panels, window units, .  Fully 
coordinate system accessories directly incorporated, and adjacent to 
contiguous related work and insure materials compatibility, deflection 
limitations, thermal movements, and clearances and tolerances as indicated 
or specified.

1.5.3   Thermal Movement

Fabricate, assemble, and erect system with adequate allowances for 
expansion and contraction of components and fastenings to prevent buckling 
damage, joint seal failure, glass breakage, undue stress on fastenings or 
other detrimental effects.  For design purposes, base provisions for 
thermal movement on assumed ambient temperature range of from 11 degrees F 
to 91 degrees F.

1.5.4   Tolerances

Design and erect wall system to accommodate tolerances in building frame 
and other contiguous work as indicated or specified.  Provide with the 
following tolerances:

a.  Maximum variation from plane or location shown on approved shop 
drawings:  1/8 inch per 12 feet of length up to not more than 1/2 inch 
in any total length.

b.  Maximum offset from true alignment between two identical members 
abutting end to end in line:  1/16 inch.

1.5.5   Structural Requirements

No member shall deflect in a direction parallel to the plane of the wall, 
when carrying its full design load, more than an amount which will reduce 
the edge cover or glass bite below 75 percent of the design dimension.  No 
member after deflection under full design load, shall have a clearance 
between itself and the top of the panel, glass, sash, or other part 
immediately below it less than 1/8 inch; the clearance between the member 
and an operable window or door shall be minimum 1/16 inch.  Design entire 
system to withstand the indicated component and cladding wind pressures 
indicated on structural drawings.

1.5.6   Seismic Calculations

Refer to Structural Drawings.

When tested to AAMA 501.4 & 501.6, system shall meet design displacement of 
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0.010 times the story height and ultimate displacement of 1.5 times the 
design displacement.  Provide with the following tolerances:

Interstory drift: 1/2-inch.

1.6   QUALIFICATION OF WELDERS

Welding shall be performed by certified welders qualified in accordance 
with AWS D1.1/D1.1M using procedures, materials, and equipment of the type 
required for the work.

1.7   DELIVERY AND STORAGE

Inspect materials delivered to the site for damage; unload and store with a 
minimum of handling in accordance with recommendations contained in 
AAMA CW-10.  Storage spaces shall be dry locations with adequate 
ventilation, free from heavy dust, not subject to combustion products or 
sources of water, and shall permit easy access for inspection and handling. 
Deliver calking and sealing compounds to the job site in sealed containers 
labeled to show the designated name, formula or specifications number; lot 
number; color; date of manufacturer; shelf life; and curing time when 
applicable.

1.7.1   Protective Covering

Prior to shipment from the factory, place knocked-down lineal members in 
cardboard containers and cover finished surfaces of aluminum with 
protective covering of adhesive paper, waterproof tape, or strippable 
plastic.  Covering shall not chip, peel, or flake due to temperature or 
weather, shall protect against discoloration and surface damage from 
transportation, and storage, and shall be resistant to alkaline mortar and 
plaster.  Do not cover aluminum surfaces that will be in contact with 
sealants after installation.

1.7.2   Identification

Prior to delivery, mark wall components to correspond with shop and 
erection drawings placement location and erection.

1.8   WARRANTY

Guarantee insulating glass units not to develop material obstruction of 
vision as a result of dust or film formation on the inner glass surface 
caused by failure of the seal, other than through glass breakage, within a 
period of 5 years from date of acceptance of work by the Government.  
Replace units failing to comply with the terms of this guarantee with new 
units without additional cost to the Government.  The Contractor shall 
require the manufacturer to execute their warranties in writing directly to 
the Government.

1.8.1   Sample Warranties

Provide curtain wall and glazing assemblies material and workmanship 
warranties meeting specified requirements.  Provide revision or amendment 
to standard membrane manufacturer warranty to comply with the specified 
requirements.

a.  Project Warranty:  Refer to Section 01 11 00 SUMMARY OF WORK and 
Section 01 33 00 SUBMITTAL PROCEDURES for project warranty provisions.
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b.  Manufacturer's Warranty:  Submit, for Owner's acceptance, 
Manufacturer's standard warranty document executed by authorized 
company official manufacturer's warranty is in addition to, and not a 
limitation of, other rights Owner may have under the Contract Documents.

c.  Assembly Warranty:  Manufacturer's standard form in which manufacturer 
agrees to repair or replace components of steel fire-rated glazed 
curtain-wall systems that do not comply with requirements or that 
deteriorate as defined in this Section within specified warranty period.

d.  Finish Warranty:  Manufacturer's standard form in which manufacturer 
agrees to repair or replace components on which finishes fail within 
specified warranty period.  Warranty does not include normal 
weathering.  Determine warranty on finish by type of finish selected.

e.  Beneficiary:  Issue warranty in the legal name of the project Owner.

f.  Warranty Period:  2 years commencing on Date of Substantial Completion, 
covering complete curtain wall system for failure to meet specified 
requirements.

g.  Warranty Acceptance:  Owner is sole authority who will determine 
acceptability of manufacturer's warranty documents.

1.9   INTERPRETATION OF AWS CODE

AWS code, when referred to herein, shall mean AWS D1.1/D1.1M, "Structural 
Welding Code - Steel" with the following modification:

Revise AWS code Section 1, "General Provisions," Paragraph 1.1 as follows: 
References to the need for approval shall mean "Approval by the Contracting 
Officer" and references to the "Building Commissioner" shall mean the 
"Contracting Officer."

1.10   QUALIFICATIONS FOR THE CURTAIN-WALL INSTALLER

Submit a written description of the proposed curtain-wall system installer 
giving the name of the curtain-wall manufacturer, qualifications of 
personnel, years of concurrent contracting experience, lists of projects 
similar in scope to the specified work, and other information as may be 
required by the Contracting Officer.

1.11   PERFORMANCE REQUIREMENTS

1.11.1   Allowable Design Stresses

Aluminum-alloy framing member allowable design stresses shall be in 
accordance with the requirements of AA ADM-105 pertaining to building type 
structures made of the specified aluminum alloy.

Hot-rolled structural-steel member allowable design stresses and design 
rules shall be in accordance with the requirements of AISC/AISI 121
pertaining to the specified structural steel.

Cold-formed light-gage steel structural member allowable design stresses 
and design rules shall be in accordance with the requirements of AISI SG03-3
SG570 pertaining to structural members formed from the specified 
structural-steel sheet or strip.
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1.11.2   Design Wind Load

Refer to Structural Drawings.

1.11.3   Structural Capacity

Design curtain-wall system, including framing members, windows, doors and 
frames, metal accessories, panels, and glazing to withstand the specified 
design windload acting normal to the plane of the curtain wall and acting 
either inward or outward.

Deflection of any metal framing member in a direction normal to the plane 
of the curtain wall, when subjected to the test of structural performance, 
using the specified windload in accordance with AAMA/NWWDA 101/I.S.2, shall 
not exceed 1/175 of the clear span of the member or 3/4 inch, whichever 
value is less.

Deflection of any metal member in a direction parallel to the plane of the 
curtain wall, when the metal member is carrying its full design load, shall 
not exceed 75 percent of the design clearance dimension between that member 
and the glass, sash, panels, or other part immediately below it.

1.11.4   Provisions for Thermal Movement

Design curtain-wall systems, including framing members, windows, doors and 
frames, metal accessories, and other components incorporated into the 
curtain wall, to allow for expansion and contraction of the component parts 
at an ambient temperature of 100 degrees F without causing buckling, 
opening of joints, overstressing of fasteners, or other harmful effects.

1.11.5   Engineering Analysis

Sealed and signed by structural engineer who thereby certifies preparing or 
supervising preparation of data to comply with specified requirements and 
recognized engineering principles and practices:

Include computations for justification of framing elements or sections, 
connections including fasteners and welds, anchorage assemblies, and 
the like, in static and dynamic modes.

Provide complete structural analysis of seismic movements showing 
resultant effect and forces on applicable structural components 
including anchors, welds, fasteners and the like.

Calculate anchor clips with slotted holes in most extended condition.

Dimensionally limit stacking of shims in regards to bending on bolts, 
clips, fasteners and the like.

Delegated Design:  Design glazed aluminum curtain walls, including 
comprehensive engineering analysis by a Maryland licensed professional 
engineer, using performance requirements and design criteria indicated.

1.12   DRAWINGS

Installation Drawings shall include the following information for curtain 
wall assemblies.
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Curtain-wall locations in building, layout and elevations, dimensions, 
shapes and sizes of members, thickness of metals, types and locations of 
shop and field connections, details of anchorage to building construction, 
glazing provisions, and other pertinent construction and erection details.

Location and details of anchorage devices that are to be cast-in-place in 
concrete and masonry construction.

Panel dimensions, thicknesses and kinds of materials, edge details, details 
of installation in curtain-wall framing, and other pertinent construction 
and erection details.

1.13   MANUFACTURER'S INFORMATION

Preventive Maintenance and Inspection shall consist of the aluminum 
manufacturer's recommended cleaning materials and application methods, 
including detrimental effects to the aluminum finish when improperly 
applied.

PART 2   PRODUCTS

2.1   MATERIALS

Curtainwall Basis of Design: Kawneer; Model: 1600 Wall System 1.

2.1.1   Aluminum

Shall be free from defects impairing strength or durability of surface 
finish.  Provide standard alloys shall conform to standards and 
designations of AA ASD1.  Special alloys, not covered by the following ASTM 
specifications, shall conform to standards and designations recommended by 
the manufacturer for the purpose intended.

2.1.1.1   Wrought Aluminum Alloys

Shall be those which include aluminum alloying elements not exceeding the 
following maximum limits when tested and additional in accordance with 
ASTM E 34.  These limits apply to both bare products and the core of clad 
products.  The cladding of clad products shall be within the same limits 
except that the maximum zinc limit may be 2.5 percent in order to assure 
that the cladding is anodic to the core.  Special wrought alloys with a 
silicon content not more than 7.0 percent will be acceptable for limited 
structural uses where special appearance is required:

         ALLOY                      PERCENT

         Silicon                       1.5

         Magnesium, Manganese, and
         Chromium combined             6.0

         Iron                          1.0

         Copper                        0.4

         Zinc                          1.0

Within the chemical composition limits set forth above, wrought aluminum 
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alloys shall conform to the following:

a.  Extruded bars, rods, shapes and tubes:  ASTM B 221.

b.  Sheet and Plate:  ASTM B 209.

2.1.1.2   Cast Aluminum Alloys

Provide those in which the alloying elements are silicon, magnesium, 
manganese, or a combination of these.  Other elements shall not exceed the 
following limits:

            ELEMENT              PERCENT

            Iron                   1.2

            Copper                 0.4

            Nickel                 0.4

            Titanium               0.2

            Others (total)         0.5

Within the chemical composition limits set forth above, cast aluminum 
alloys shall conform to the following:

a.  Sand castings:  ASTM B 26/B 26M.

b.  Die casting:  ASTM B 85/B 85M.

c.  Permanent mold castings:  ASTM B 108/B 108M.

2.1.1.3   Welding Rods and Electrodes

Provide welding rods and bare electrodes shall conform to AWS A5.10/A5.10M 
as recommended by the manufacturer of the aluminum base metal alloy being 
used.

2.1.1.4   Strength

Aluminum extrusions for framing members used in curtain walls and main 
frame and sash or ventilator members in windows shall have a minimum 
ultimate tensile strength of 22,000 psi and a minimum yield strength of 
16,000 psi.

2.1.2   Carbon Steel

Conform to the following specifications:

a.  Rolled shapes, plates, and bars:  ASTM A 36/A 36M.

b.  Galvanized sheets:  ASTM A 653/A 653M.

c.  Sheets for porcelain enameling:  ASTM A 424/A 424M.

d.  Other sheets:  ASTM A 1011/A 1011M or ASTM A 611.
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2.1.3   Stainless Steel

Conform to ASTM A 167, Type 302 or 304, and finish in accordance with the 
NAAMM AMP 500 conform to Metal Finishes Manual as follows:

a.  Concealed flashings:  Dead soft fully annealed, 2 D finish finish.

b.  Exposed work:  finish to match approved sample.

2.1.4   Weathering High-Strength Low-Alloy Steel

Weathering steel shall be a high-strength, low-alloy steel conforming to 
ASTM A 242/A 242M, ASTM A 588/A 588M, ASTM A 606/A 606M, and 
ASTM A 1011/A 1011M as applicable to the shapes and thicknesses required.  
In addition, the steel shall be capable of developing a tightly adhered 
protective oxide coating when left unpainted and subjected to atmospheric 
exposure.  Provide steel that conforms to the manufacturer's published 
mechanical properties and chemical composition.  Protect weathering steel 
used  on the unexposed side with a shop coat of paint.  Perform cleaning, 
surface preparation, handling, bolting, riveting, and welding of weathering 
steel in strict accordance with the specification and recommendations of 
the steel manufacturer.

2.1.5   High-Strength, Low-Alloy Steel

Conform to ASTM A 572/A 572M for structural shapes, plates, and bars.

2.1.6   Metal Fasteners

Provide fasteners as specified in paragraph entitled "Fastener Metals for 
Joining Various Metal Combinations" in "Part 2 - Products" of the 
AAMA MCWM-1.  Fastener metals used in connection with weathering steel 
shall be of type recommended by the weathering steel manufacturer.  Use 
metals for fasteners shall be chemically and galvanically compatible with 
contiguous materials.

2.1.7   Joint Sealants and Accessories

Provide manufacturer's standard colors as closely matching the adjacent 
surfaces as possible.

2.1.7.1   Elastomeric, Single or Multiple Component

ASTM C 920, Type S, single component.  Use Grade NS, nonsag type in joints 
on vertical surfaces and use Grade P, self-leveling or flow type, in joints 
on horizontal surfaces.

2.1.7.2   Single Component Silicone Rubber Base

ASTM C 920, Type S, Grade NS (Silicone).

2.1.7.3   Solvents and Primers

Provide material which is quick drying, colorless, nonstaining, compatible 
with compound used, as recommended by sealant manufacturer.  Where primer 
is specified or recommended by sealant manufacturer, tests related to that 
material shall include primer.
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2.1.7.4   Backing Material

Provide material which is nonstaining, nonabsorbent, and compatible with 
sealing compound.  Closed cell resilient urethane, polyvinylchloride or 
polyethylene foam; closed-cell sponge of vinyl or rubber; closed cell 
neoprene or butyl rod; or polychloroprene tubes or beads.

2.1.7.5   Bond Preventive Materials

Provide polyethylene tape with pressure-sensitive adhesive; aluminum foil 
or waxed paper.

2.1.7.6   Preformed Sealing Compound

Provide nonskinning type conforming to AAMA 800.  Tapes, beads, ribbons or 
other shapes as required.

2.1.8   Glass and Glazing

Materials are specified under Section 08 81 00 GLAZING. 

2.1.8.1   Glass Sizes and Clearances

Sizes indicated are nominal.  Verify actual sizes required by measuring 
frames.  Coordinate dimensions for glass and glass holding members to meet 
applicable minimum clearances as recommended by glass manufacturer.  Do not 
nip to remove flares or to reduce oversized dimensions.

2.1.9   Firestopping Material

Firestopping material shall be an entire fire stopping system that has 
passed ASTM E2307 for at least 2-hrs. Comply with IBC 714.4. 

2.1.10   Paint and Finishes

2.1.10.1   Primer

Zinc-molydate, alkyd type.

2.1.11   Panels

Maximum U-value 0.27.  Where, in order to meet the requirements specified, 
the proposed panel assembly is thicker than indicated, make corresponding 
adjustments in accessories and other work such as door, window and louver 
frames, flashing, coping, and trim products at no extra cost to the 
Government.  Unless otherwise indicated, design for installation from 
outside the building.  Provide vapor barrier on interior face of 
insulation.  Seal edges of panels with cores of absorptive material to 
prevent entrance of water and allow venting of the core space to outside 
air.

2.1.12   Metal Windows

Fixed.  Comply with requirements of Aluminum Windows 
AAMA/WDMA/CSA 101/I.S.2/A440 as modified herein.  Provide inside glazing 
with removable metal glazing beads except for windows having structural 
gaskets.  Comply with glass clearance dimensions and sealant dimensions 
recommended by glass manufacturer.
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Basis of Design: Kawneer; Model 8225TL.

2.1.12.1   Frames

Frames for fixed glazed panels and window units shall be aluminum .

2.1.12.2   Window Construction

Weld or mechanically join and seal corners of frames and ventilators for 
water-tight construction.  Remove excess metal from welded joints and dress 
smooth on exposed and contact surfaces so that no objectionable 
discoloration or roughness will be visible after finishing.  Apply sealing 
compound in interior surfaces of corners and frame intersections.

2.1.13   Vertical Fins

Extruded aluminum, size per drawings, paint to match curtainwall.

2.1.14   Horizontal shading

As indicated.

2.1.15   Metal Accessories

Gravel stops and fascias, Flashings, Metal sills, Metal stools, Louvers,
Closures, and soffits. Fabricate accessories of sizes and shapes indicated 
from similar materials and finish as specified for wall system.

2.2   METALS FOR FABRICATION

2.2.1   Aluminum-Alloy Extrusions

Extrusions shall conform to ASTM B 221.

Extrusions to receive an integral-color anodic coating shall be the alloy 
and temper recommended by the aluminum producer for the specified finish 
with integral-color anodic coating and have mechanical properties equal to 
or exceeding those of 6063-T5.

2.2.2   Aluminum-Alloy Sheets and Plates

Unless otherwise specified, sheets and plates shall conform to ASTM B 209, 
Alloy 3003-H16.

Sheets and plates to receive a clear anodic coating shall conform to 
ASTM B 209, Alloy 5005-H16.

Sheets and plates to receive an integral-color anodic coating shall be the 
alloy and temper recommended by the aluminum producer for the specified 
coating and have mechanical properties equal to or exceeding those of 
5005-H16.

2.2.3   Structural Steel

Hot-rolled shapes, plates, and bars shall conform to ASTM A 36/A 36M.

Hot-formed tubing shall conform to ASTM A 501.

Sheet and strip for cold-formed, light-gage, structural members shall 
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conform to ASTM A 1011/A 1011M.

2.2.4   Metals for Fasteners

Provide aluminum-alloy bolts and screws made from rod conforming to  
ASTM B 211, Alloy 2024-T351.

Provide aluminum-alloy nuts made from rod conforming to ASTM B 211, Alloy 
6061-T6.

Provide aluminum-alloy washers made from sheet conforming to ASTM B 209, 
Alloy 2024-T4.

Provide aluminum-alloy rivets made from rod or wire conforming to 
ASTM B 316/B 316M, Alloy 6053-T61.

Provide steel fasteners made from corrosion-resistant chromium-nickel Type 
302, 303, 304, 305, or 316 with the form and condition best suited for the 
work.

2.3   NONSKINNING SEALING COMPOUND

Sealing compound shall be nonskinning, gun-grade type conforming to AAMA 800.

2.4   FABRICATION

2.4.1   Workmanship

Metal Accessories shall be accurately formed; joints, except those designed 
to accommodate movement, accurately fitted and rigidly assembled.

Insofar as practical, fitting and assembly of the work shall be done in the 
manufacturer's plant.  Mark work that cannot be permanently 
factory-assembled before shipment to ensure proper assembly at the site.

2.4.2   Shop-Painting Aluminum

Shop prime aluminum surfaces that will come in contact with dissimilar 
metals, masonry, concrete, or wood.

Prepare aluminum surfaces for painting in accordance with ASTM D 1730, Type 
B, Method 2 or 3.

2.4.3   Shop-Painting Steel

Shop prime surfaces of concealed steel.

Remove scale, rust, and other deleterious materials.  Remove heavy rust and 
loose mill scale in accordance with SSPC SP 3 or SSPC SP 7/NACE No.4.  
Remove oil, grease, and similar contaminants in accordance with SSPC SP 1.

Give steel surfaces two coats of paint; the second coat shall have a color 
different from the first coat.  Apply paint to dry, clean, surfaces to 
provide a continuous minimum dry-film thickness of 1.5 mils for the first 
coat and 1 mil for the second coat.

2.4.4   Depth of Glazing Rabbets

Depth of glazing rabbets for openings to receive glass materials or panels 
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shall be as follows:

                                                              MINIMUM
                NOMINAL                                       RABBET
      MATERIAL  THICKNESS         MAXIMUM SIZE                DEPTH

      Single-   Double strength   Up to 5 square feet         3/8 inch
      glass
      lights    Double strength   Over 5 square feet          1/2 inch

                1/8 inch          Up to 5 square feet         3/8 inch

                1/8 inch          5 to 25 square feet         1/2 inch

                1/8 inch          25 to 70 square feet        5/8 inch

                3/16 inch         Up to 25 square feet        1/2 inch

                3/16 inch         Over 25 square feet         5/8 inch

                7/32 inch         All sizes                   5/8 inch

                1/4 inch          Up to 100 square feet       5/8 inch

                1/4 inch          Over 100 square feet        3/4 inch

                5/16 inch         All sizes                   3/4 inch

                3/8 inch          All sizes                   7/8 inch

                1/2 inch          All sizes                   7/8 inch

                3/4 inch          All sizes                   7/8 inch

      Double-   All thicknesses   Up to 25 square feet        5/8 inch
      glazing
      units     All thicknesses   25 to 70 square feet        3/4 inch

      Panels    Up to 1 inch      All sizes                   5/8 inch

                1 to 1-1/2        All sizes                   3/4 inch
                inches

2.4.5   Finish
Match aluminum-finish color and appearance to that of the sample approved 
for use in the project within the aluminum producer's standard color range.

Test the anodic coating on aluminum for thickness in accordance with 
ASTM B 244.

Test anodically coated aluminum for the weight of the coating in accordance 
with ASTM B 137.

Test the resistance of anodically coated aluminum to staining by dyes in 
accordance with ASTM B 136.

2.5   ALUMINUM FINISH

General: Comply with NAAMM's "Metal Finishes Manual for Architectural and 
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Metal Products" for recommendations for applying and designating finishes.

Except for corner exterior horizontal stick system components, 
components shall be fully formed and fabricated prior to finishing. 
Exposed surfaces shall receive specified finish with no mill finish 
aluminum exposed unless otherwise indicated.

Appearance of Finsihed work:  Variations in appearance of abutting or 
adjacent pieces are acceptable if they are within 1/2 of range of 
approved Samples.  Noticeable variations in same piece are not 
acceptable.  Variations in appearance of other components are 
acceptable if they are within range of accepted Samples and are 
assembled or installed to minimize contrast, subject to Architect's 
approval.

Exercise extreme care to protect finishes during manufacture and 
installation.  Damaged elements will be rejected by Architect.  
Touch-up procedures which do not meet finish requirements specified are 
not permitted.

Finish designations prefixed by AA comply with system established by 
Aluminum Association for designating aluminum finishes.

2.5.1   High-Performance Organic Finish

Three-coat fluoropolymer finish complying with AAMA 2605 and containing not 
less than 70 percent PVDF resin by weight in both color coat and clear 
topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions.

Color and Gloss:  Match Architect's sample.

2.6   CURTAIN-WALL FRAMING MEMBERS

2.6.1   General

Framing members shall be the section dimensions and arrangement indicated 
and designed to accommodate windows, panels, and other materials to be 
incorporated into the curtain-wall system.

Curtain-wall framing shall be the grid type with both the vertical and 
horizontal mullions extending the indicated distance beyond the exterior 
face of the curtain wall.

2.6.2   Construction

Framing members shall be aluminum-alloy extrusions with a wall thickness 
not less than 0.125 inch.  Glazing rabbet legs shall be an integral part of 
the frame with the leg depth not less than the minimum depth specified for 
the thickness and size of the glass material or panel to be installed in 
the curtain-wall frame.  Design and construct frames to receive window sash 
and louvers of the type specified when required.

Prepare vertical mullions for anchorage to the building construction at the 
bottom, at each intermediate floor elevation, and at the top.

Corners of frames shall be mortise-and-tenon construction except that the 
corners of the vertical and horizontal mullions in grid frames shall be 
coped-and-welded construction.  Welds shall be on the unexposed surfaces.  
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Corner joints shall be accurately fitted and flush, with watertight 
hairline joints not exceeding 1/64 inch in width.  Apply nonskinning 
sealing compound to the unexposed surfaces of all mortise-and-tenon joints.

Corners of frames shall be coped and welded construction.  Welds shall be 
on the unexposed surfaces.  Corner joints shall be accurately fitted and 
flush, with watertight hairline joints not exceeding 1/64 inch in width.

2.7   ALUMINUM DOORS AND FRAMES

Aluminum doors and frames are specified in Section 08 11 16 ALUMINUM DOORS 
AND FRAMES.

2.8   METAL ACCESSORIES

2.8.1   Sills

Sills shall be the shapes and dimensions indicated and fabricated of 
aluminum-alloy extrusions having a wall thickness not less than 0.125 inch.

Sills shall run continuously under the curtain wall and permit the lower 
curtain wall frame member to interlock without fastenings.

2.8.2   Coping

Coping shall be the shapes and dimensions indicated and welded mitered 
inside and outside corner sections, concealed cover plates, and other 
components as required for the installation.

Coping-system components shall be aluminum-alloy extrusions with wall 
thicknesses of 0.05 inch, minimum.

2.9   THERMAL INSULATION MATERIALS

Thermal insulation materials are specified in Section 07 21 16 MINERAL 
FIBER BLANKET INSULATION and Section 07 21 13 BOARD AND BLOCK INSULATION.

2.10   SEALANTS AND CALKINGS

Sealants and calkings are specified in Section 07 92 00 JOINT SEALANTS.

2.11   CURTAIN-WALL INSTALLATION MATERIALS

2.11.1   Threaded Concrete Inserts

Galvanized ferrous castings with enlarged bases with not less than two 
nailing lugs, length as indicated, internally threaded 3/4-inch diameter 
machine bolt shall conform to  ASTM A 47/A 47M, Grade [32510] [35018] 
[Grade 22010] or ASTM A 27/A 27M, Grade U-60-30, and hot-dip galvanized in 
accordance with ASTM A 153/A 153M.

2.11.2   Masonry Anchorage Devices

2.11.3   Toggle Bolts

Toggle bolts shall be the tumble-wing type.
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2.11.4   Steel Bolts, Nuts, and Washers

Bolts shall be regular hexagon head, low-carbon steel.

Nuts shall be hexagon, regular style, carbon steel.

Plain washers shall be round, general-assembly purpose, carbon steel.

Lockwashers shall be helical spring, carbon steel.

2.11.5   Machine Screws

Provide screws for concealed work that are corrosion-resistant steel, 
slotted or cross-recessed type, roundhead.

Provide screws for exposed-to-view work that are corrosion-resistant steel, 
cross-recessed, flathead.

2.11.6   Electrodes for Welding Steel

Electrodes for welding steel by the manual shielded metal arc welding 
process shall meet the requirements of AWS D1.1/D1.1M and be covered 
mild-steel electrodes conforming to AWS A5.1/A5.1M, E60 series.

PART 3   EXECUTION

3.1   GENERAL

Install curtain walls and accessories in accordance with the approved 
drawings and as specified.

3.2   FABRICATION

Provide curtain wall components of the materials and thickness indicated or 
specified.  The details indicated are representative of the required design 
and profiles.  Acceptable designs may differ from that shown if the 
proposed system components conform to the limiting dimensions indicated and 
the requirements specified herein.  Unless specifically indicated or 
specified otherwise, the methods of fabrication and assembly shall be at 
the discretion of the curtain wall manufacturer.  Perform fitting and 
assembling of components in the shop to the maximum extent practicable.  
Provide anchorage devices shall permit adjustment in three directions.  
Exposed fastenings used on finished surfaces shall be truss head, flat 
head, or oval head screws or bolts.

3.2.1   Joints

Provide welded or mechanical fasteners as indicated or specified.  Match 
joints in exposed work to produce continuity of line and design. Bed-joints 
or rabbets receiving calking or sealing material shall be minimum 3/4 inch 
deep and 3/8 inch wide at mid ambient temperature range.

3.2.2   Welding

Conform to AWS D1.1/D1.1M.  Use methods and electrodes recommended by 
manufacturers of base metal alloys.  Provide welding rods of an alloy that 
matches the color of the metal being welded.  Protect glass and other 
finish from exposure to welding spatter.  Ground and finish weld beads on 
exposed metal surfaces to minimize mismatch and to blend with finish on 
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adjacent parent metal.  If flux is used in welding aluminum, completely 
remove it immediately upon completion of welding operations.  Do not use 
exposed welds on aluminum surfaces.

3.2.3   Soldering and Brazing

Provide as recommended by suppliers.  Solder only for filling or sealing 
joints.

3.2.4   Ventilation and Drainage

Provide internal ventilation drainage system of weeps or based on 
principles of pressure equalization to ventilate the wall internally and to 
discharge condensation and water leakage to exterior as inconspicuously as 
possible.  Flashings and other materials used internally shall be 
nonstaining, noncorrosive, and nonbleeding.

3.2.5   Protection and Treatment of Metals

3.2.5.1   General

Remove from metal surfaces lubricants used in fabrication and clean off 
other extraneous material before leaving the shop.

3.2.5.2   Galvanic Action

Provide protection against galvanic action wherever dissimilar metals are 
in contact, except in the case of aluminum in permanent contact with 
galvanized steel, zinc, stainless steel, or relatively small areas of white 
bronze.  Paint contact surfaces with one coat bituminous paint or apply 
appropriate calking material or nonabsorptive, noncorrosive, and 
nonstaining tape or gasket between contact surfaces.

3.2.5.3   Protection for Aluminum

Protect aluminum which is placed in contact with, built into, or which will 
receive drainage from masonry, lime mortar, concrete, or plaster with one 
coat of alkali-resistant bituminous paint.  Where aluminum is contacted by 
absorptive materials subject to repeated wetting or treated with 
preservative noncompatible with aluminum, apply two coats of aluminum 
paint, to such materials and seal joints with approved calking compound.

3.3   INSTALLATION

Installation and erection of glazed wall system and all components shall be 
performed under direct supervision of and in accordance with approved 
recommendations and instructions of wall system manufacturer or fabricator.

3.3.1   Bench Marks and Reference Points

Establish and permanently mark bench marks for elevations and building line 
offsets for alignment at convenient points on each floor level.  Should any 
error or discrepancy be discovered in location of the marks, stop erection 
work in that area until discrepancies have been corrected.

3.3.2   Verifying Conditions and Adjacent Surfaces

After establishment of lines and grades and prior to system installation 
examine supporting structural elements.  Verify governing dimensions, 
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including floor elevations, floor to floor heights, minimum clearances 
between curtain wall and structural frames, and other permissible 
dimensional tolerances in the building frame.

3.3.3   Panels

Install panels in framing member openings using gaskets as indicated or 
specified.

3.3.4   Windows

Install windows in accordance with details indicated and approved detail 
drawings.

3.3.4.1   Sealing

Seal exterior metal to metal joints between members of windows, frames, 
mullions, and mullion covers.  Remove excess sealant.

3.3.4.2   Ventilators and Hardware

After installing and glazing windows, adjust ventilators and hardware to 
operate smoothly and to be weathertight when ventilators are closed and 
locked.  Lubricate hardware and moving parts.

3.3.4.3   Weatherstripping

Install to make weathertight contact with frames when ventilators are 
closed and locked.  Do not cause binding of sash or prevent closing and 
locking of ventilator.

Provide for ventilating sections of all windows to insure a weather-tight 
seal meeting the infiltration tests specified.  Use easily replaceable 
factory-applied weatherstripping of manufacturer's stock type.  Use molded 
vinyl, molded or molded-expanded neoprene for weatherstripping for 
compression contact surfaces.  For sliding surfaces, use treated woven pile 
or wool, polypropylene or nylon pile with nylon fabric and metal or plastic 
backing strip weatherstripping.  Do not use neoprene or polyvinyl chloride 
weatherstripping where they will be exposed to direct sun light.

3.3.5   Joint Sealants

3.3.5.1   Surface Preparation

Surfaces to be primed and sealed shall be clean, dry to the touch, free 
from frost, moisture, grease, oil, wax, lacquer, paint, or other foreign 
matter.  Enclose joints on three sides.  Clean out grooves to proper depth. 
Joint dimensions shall conform to approved detail drawings with a tolerance 
of plus 1/8 inch.  Do not apply compound unless ambient temperature is 
between 40 and 90 degrees F.  Clean out loose particles and mortar just 
before sealing.  Remove protective coatings or coverings from surfaces in 
contact with sealants before applying sealants or tapes.  Solvents used to 
remove coatings shall be of type that leave no residue on metals.

3.3.5.2   Applications

Match approved sample.  Force compound into grooves with sufficient 
pressure to fill grooves solidly.  Sealing compound shall be uniformly 
smooth and free of wrinkles and, unless indicated otherwise, tooled and 
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left sufficiently convex to result in a flush joint when dry. Do not trim 
edges of sealing material after joints are tooled.  Mix only amount of 
multi-component sealant which can be installed within four hours, but at no 
time shall this amount exceed 5 gallons.

3.3.5.3   Primer

Apply to masonry, concrete, wood, and other surfaces as recommended by 
sealant manufacturer.  Do not apply primer to surfaces which will be 
exposed after calking is completed.

3.3.5.4   Backing

Tightly pack in bottom of joints which are over 1/2 inch in depth with 
specified backing material to depth indicated or specified.  Roll backing 
material of hose or rod stock into joints to prevent lengthwise stretching.

3.3.5.5   Bond Prevention

Install bond preventive material at back or bottom of joint cavities in 
which no backstop material is required, covering full width and length of 
joint cavities.

3.3.5.6   Protection and Cleaning

Remove compound smears from surfaces of materials adjacent to sealed joints 
as the work progresses.  Use masking tape on each side of joint where 
texture of adjacent material will be difficult to clean.  Remove masking 
tape immediately after filling joint.  Scrape off fresh compound from 
adjacent surfaces immediately and rub clean with approved solvent.  Upon 
completion of calking and sealing, remove remaining smears, stains, and 
other soiling, and leave the work in clean neat condition.

3.3.6   Glass

Install in accordance with manufacturer's recommendations as modified 
herein.  Install insulating glass units made with heat absorbing glass with 
heat absorbing pane on exterior side.

3.3.6.1   Inspection of Sash and Frames

Before installing glass, inspect sash and frames to receive glass for 
defects such as dimensional variations, glass clearances, open joints, or 
other conditions that will prevent satisfactory glass installation.  Do not 
proceed with installation until defects have been corrected.

3.3.6.2   Preparation of Glass and Rabbets

Clean sealing surfaces at perimeter of glass and sealing surfaces of 
rabbets and stop beads before applying glazing compound, sealing compound, 
glazing tape, or gaskets.  Use only approved solvents and cleaning agents 
recommended by compound or gasket manufacturer.

3.3.6.3   Positioning Glass

Set glass from inside the building unless otherwise indicated or specified. 
Maintain specified edge clearances and glass bite at perimeter.  Maintain 
position of glass in rabbet and provide required sealant thickness on both 
sides of glass.  For glass dimensions larger than 50 united inches, provide 

SECTION 08 44 00  Page 26



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

setting blocks at sill and spacer shims on all four sides; locate setting 
blocks one quarter way in from each jamb edge of glass.  Where setting 
blocks and spacer shims are set into glazing compound or sealant, butter 
with compound or sealant, place in position, and allow to firmly set prior 
to installation of glass.

3.3.6.4   Setting Methods

Apply glazing compound, glazing sealant, glazing tape, and gaskets 
uniformly with accurately formed corners and bevels.  Remove excess 
compound from glass and sash.  Use only recommended thinners, cleaners, and 
solvents.  Strip surplus compound from both sides of glass and tool at 
slight angle to shed water and provide clean sight lines.  Secure stop 
beads in place with suitable fastenings.  Do not apply compound or sealant 
at temperatures lower than 40 degrees F, or on damp, dirty, or dusty 
surfaces.  After glazing, fix ventilators in sash so they cannot be 
operated until compound or sealant has set. Comply with manufacturer's 
written instructions, design requirements, and drawings.

3.3.6.5   Void Space

Heat absorbing, insulating, spandrel, and tempered glass, and glass of 
other types that exceed 100 united inches in size:  Provide void space at 
head and jamb to allow glass to expand or move without exuding the sealant.

3.3.6.6   Insulating Glass

Provide adequate means to weep incidental water and condensation away from 
the sealed edges of insulated glass units and out of the wall system.  The 
weeping of lock-strip gaskets should be in accordance with the 
recommendation of the glass manufacturer.

3.3.6.7   Insulating Glass With Edge Bands

Insulating glass with flared metal edge bands set in lock-strip type 
gaskets:  Follow glass manufacturer's recommendations and add supplementary 
wet seal as required; when used with glazing tape, use tapered tape.

3.3.7   Firestopping

Provide firestopping system that has passed ASTM E2307 for at least 2 
hours. Comply with manufacturer's instructions. 

3.3.8   Field Applied Insulation

Provide insulation with minimum R-value as indicated on drawings, on clean, 
dry, properly prepared surfaces  back-up wall in accordance with Division 
07  INSULATION sectons using approved accessories and methods as 
recommended by insulation manufacturer unless indicated or specified 
otherwise.  Cover and protect each day's application until protection is 
provided by completed work.

3.4   FINISHES

3.4.1   Galvanizing

Conform to ASTM A 123/A 123M, ASTM A 153/A 153M, and ASTM A 653/A 653M, as 

SECTION 08 44 00  Page 27



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

applicable.

3.4.1.1   Repair of Zinc-Coated Surfaces

Repair zinc coated surfaces damaged by welding or other means with 
galvanizing repair paint or by application of stick or thick paste material 
specifically designed for repair of galvanizing, as approved.

3.4.2   Shop Cleaning and Painting

3.4.2.1   Cleaning

Clean steel and iron work by power wire brushing or other approved manual 
or mechanical means, for removal of rust, loose paint, scale, and 
deleterious substances.  Wash cleaned surfaces which become contaminated 
with rust, dirt, oil, grease, or other foreign matter, with solvents until 
thoroughly clean.  Cleaning steel embedded in concrete is not required.

3.4.2.2   Painting Steel or Iron Surfaces

Apply one coat of primer.  Apply primer to a minimum dry film thickness of 
1.0 mil.  Apply additional shop coat of specified paint, to which a small 
amount of tinting material has been added, on surfaces that will be 
concealed in the finished construction or that will not be accessible for 
finish painting. Accomplish painting in dry weather or under cover, and on 
steel or iron surfaces that are free from moisture and frost.  Do not paint 
surfaces of items to be embedded in concrete.  Recoat damaged surfaces upon 
completion of work.  Prime coat steel immediately after cleaning.  Do not 
apply bituminous protective coatings to items to be finish painted.

3.4.2.3   Painting Weathering Steel

Clean and paint surfaces which will not be exposed to the weather with one 
shop or field coat of specified primer, or other approved rust-inhibitive 
primer.  Clean and strip-paint weathering steel contact surface to be 
covered by structural or compression gaskets or sealants with one coat to 
insure positive seal.

3.5   FIELD TESTS

Conduct field check test for water leakage on designated wall areas after 
erection.  Conduct test on two wall areas, two bays wide by two stories 
high where directed.  Conduct test and take necessary remedial action as 
described in AAMA 501.1.

3.6   CLEANING AND PROTECTION

3.6.1   General

At the completion of the installation, clean the work to remove mastic 
smears and other foreign materials.

3.6.2   Glass

Upon completion of wall system installation, thoroughly wash glass surfaces 
on both sides and remove labels, paint spots, putty, compounds, and other 
defacements.  Replace cracked, broken, and defective glass with new glass 
at no additional cost to the Government.
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3.6.3   Aluminum Surfaces

Protection methods, cleaning, and maintenance shall be in accordance with 
AAMA 609 & 610.

3.6.4   Other Metal Surfaces

After installation, protect windows, panels, and other exposed surfaces 
from disfiguration, contamination, contact with harmful materials, and from 
other construction hazards that will interfere with their operation, or 
damage their appearance or finish.  Protection methods must be in 
accordance with recommendations of product manufacturers or of the 
respective trade association.  Remove paper or tape factory applied 
protection immediately after installation.  Clean surfaces of mortar, 
plaster, paint, smears of sealants, and other foreign matter to present 
neat appearance and prevent fouling of operation.  In addition, wash with a 
stiff fiber brush, soap and water, and thoroughly rinse.  Where surfaces 
become stained or discolored, clean or restore finish in accordance with 
recommendations of product manufacturer or the respective trade association.

3.7   MATERIALS EMBEDDED IN OTHER CONSTRUCTION

Install materials to be embedded in cast-in-place concrete and masonry 
prior to the installation of the curtain wall.  Provide setting drawings, 
templates, and instructions for installation.

3.8   FASTENING TO CONSTRUCTION-IN-PLACE

Provide anchorage devices and fasteners for fastening work to 
construction-in-place.  Provide fasteners as specified.

3.9   SETTING MASONRY ANCHORAGE DEVICES

Set devices in masonry or concrete-in-place construction in accordance with 
the manufacturer's printed instructions.  Leave drilled holes rough and 
free of drill dust.

3.10   FIELD-WELDING STEEL AND TOUCHUP PAINTING

Procedures of manual shielded metal arc welding, the appearance and quality 
of the welds made, and the methods used in correcting welding work shall 
conform to AWS D1.1/D1.1M.

After completion of welding, clean and paint field welds and scarred 
surfaces on steel work and on adjacent ferrous-metal surfaces.  Paint shall 
be the same as that used for shop painting.

3.11   INSTALLATION TOLERANCES

Install curtain walls within the following tolerances:

            Deviation in location from that    Plus or minus 1/4 inch
            indicated on the drawings

            Deviation from the plumb or
            horizontal

                In 12 feet of length           Not more than 1/8 inch
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                In any total length            Not more than 1/2 inch

            Offset from true alignment at      Not more than 1/16 inch
            joints between abutting members
            in line

3.12   PLACING CURTAIN-WALL FRAMING MEMBERS

Install members plumb, level, and within the limits of the installation 
tolerances specified.

Connect members to building framing.  Provide supporting brackets 
adjustments for the accurate location of curtain-wall components.  
Adjustable connections shall be rigidly fixed after members have been 
positioned.

3.13   INSPECTION AND ACCEPTANCE PROVISIONS

3.13.1   Finished Curtain-Wall System Requirements

Curtain-wall work shall be rejected for any of the following deficiencies:

Finish of exposed-to-view aluminum having color and appearance that are 
outside the color and appearance range of the approved samples.

Installed curtain-wall components having stained, discolored, abraded, or 
otherwise damaged exposed-to-view surfaces that cannot be cleaned or 
repaired.

Aluminum surfaces in contact with dissimilar materials that are not 
protected as specified.

3.13.2   Repair of Defective Work

Remove and replace defective work with curtain-wall materials that meet the 
specifications at no expense to the Government.

        -- End of Section --
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SECTION 08 71 00

DOOR HARDWARE
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E 283 (2004) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

ANSI/BHMA A156.1 (2006) Butts and Hinges

ANSI/BHMA A156.16 (2008) Auxiliary Hardware

ANSI/BHMA A156.2 (2003) Bored and Preassembled Locks and 
Latches

ANSI/BHMA A156.26 Continuous Hinges

ANSI/BHMA A156.3 (2008) Exit Devices

ANSI/BHMA A156.4 (2008) Door Controls - Closers

ANSI/BHMA A156.6 (2010) Architectural Door Trim

ANSI/BHMA A156.7 (2003; R 2009) Template Hinge Dimensions

ANSI/BHMA A156.8 (2010) Door Controls - Overhead Stops and 
Holders

DOOR AND HARDWARE INSTITUTE (DHI)

ANSI/DHI A115.1G Installation Guide for Door and Hardware

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2009; TIA 09-1; TIA 09-2) Life Safety Code

NFPA 105 (2010) Standard for Installation of Smoke 
Door Assemblies and Other Opening 
Protectives

NFPA 80 (2010; TIA 10-2) Standard for Fire Doors 
and Other Opening Protectives
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation.  
Designer of Record approval is required for submittals with a "DOR" 
designation.  Contractor Quality Control approval is required for 
submittals having a "C" designation.  The following shall be submitted in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings; C, DOR

Hardware Devices

Detail drawings for hardware devices for computerized keying 
systems, push button access control systems, and other electrical 
hardware devices showing complete wiring and schematic diagrams 
and other details required to demonstrate proper function of units.

Keying Schedule

Develop in accordance with DHI-1, after keying meeting with the 
user.

Hardware Schedule

List all items to be furnished.  Include for each item:  the 
quantities; manufacturer's name and catalog numbers; the ANSI/BHMA 
number specified; sizes; detail information or catalog cuts; 
finishes; door and frame size and materials; location and hardware 
set identification; cross-references to drawings; and list of 
abbreviations, conforming to DHI-3, and template numbers.

SD-03 Product Data; C, DOR

Hardware and Accessories

Manufacturer's descriptive data, technical literature, catalog 
cuts, and installation instructions.  Spare parts data for 
locksets, exit devices, closers, electric locks, electric strikes, 
closer holder release devices, and electric exit devices, after 
approval of the detail drawings, and not later than three months 
prior to the date of beneficial occupancy.  The data shall include 
a complete list of parts and supplies, with current unit prices 
and source of supply.

SD-07 Certificates; C, DOR

Hardware and Accessories

Hardware manufacturer's certificates of compliance stating that 
the supplied material or hardware item meets specified 
requirements.  Each certificate shall be signed by an official 
authorized to certify in behalf of the product manufacturer and 
shall identify quantity and date or dates of shipment or delivery 
to which the certificates apply.  A statement that the proposed 
hardware items appear in BHMA L & R Directory, BHMA Closer 
Directory and BHMA Exit Devices Directory directories of certified 
products may be submitted in lieu of certificates.
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SD-08 Manufacturer's Instructions; G

Installation

SD-10 Operation and Maintenance Data; G

Hardware Schedule Items

SD-11 Closeout Submittals; G

Key Bitting

1.3   KEY BITTING CHART REQUIREMENTS

Submit key bitting charts to the Contracting Officer prior to completion of 
the work.  Include:

a.  Complete listing of all keys (AA1, AA2, etc.).

b.  Complete listing of all key cuts (AA1-123456, AA2-123458).

c.  Tabulation showing which key fits which door.

d.  Copy of floor plan showing doors and door numbers.

e.  Listing of 20 percent more key cuts than are presently required in each 
master system.

1.4   QUALITY ASSURANCE

1.5.1   Hardware Manufacturers and Modifications

Obtain each kind of hardware (latches and locksets; closers; exit devices; 
etc.) from one manufacturer. Hardware modifications necessary to provide 
features indicated or specified shall be done at factory.

1.4.1   Architectural Hardware Consultant Qualifications

A person who is currently certified by DHI as an Architectural Hardware 
Consultant and who is experienced in providing consulting services for door 
hardware scheduling, distribution and installations that are comparable in 
material, design, and extent to that indicated for this Project.  
Responsibilities include preparation of door hardware and keying schedules.

1.4.2   Installer Qualifications

An employer of workers trained and approved by the Lock, Door Closer, and 
Exit Device Manufacturers.  Installer's responsibilities include supplying 
and installing door hardware and providing a qualified Architectural 
Hardware Consultant available during the course of the Work to consult with 
Contractor, Contracting Officer, and Contracting Officers Technical 
Representative about door hardware.  Installer shall have warehousing 
facilities in Project's vicinity.

1.4.3   Keying Conference

Upon approval of the Hardware Schedule, the construction Contractor shall 
arrange a conference with the Contracting Officer, Contractor, Using Agency 
and the Locksmith to determine keying system requirements.  Location of the 
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key control storage system, set-up and key identification labeling will 
also be determined.  Conduct conference at Project site.

1.4.4   Pre-Installation Conference

Conduct conference at Project site.  Review methods and procedures related 
to door hardware installation including, but not limited to, the following:

a. Inspect and discuss electrical roughing-in and other preparatory 
work performed by other trades.
b. Review sequence of operation for each type of electrified door 
hardware.
c. Review and finalize construction schedule and verify availability of 
materials, Installer's personnel, equipment, and facilities needed to 
make progress and avoid delays.
d. Review required testing, inspecting, and certifying procedures.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver hardware to the project site in the manufacturer's original 
packages. Each article of hardware shall be individually packaged in the 
manufacturer's standard commercial carton or container, and shall be 
properly marked or labeled to be readily identifiable with the approved 
hardware schedule. Manufacturer's printed installation instructions, 
fasteners, and special tools shall be included in each package. 

1.5.1   Keys and Cores

Supply construction master keys and cores to Contractor when cylinders are 
delivered, for use during construction.  Prior to the scheduled completion 
of the project, manufacturer shall ship all permanent keys and cores 
directly to the Contracting Officer via registered mail or other 
pre-approved means.  Under no circumstance shall any permanent keys or 
cores be furnished direct to the Contractor.  Tag or otherwise identify 
each change key with the door for which its cylinder is intended.  Where 
double cylinder functions are used or where it is not obvious which is the 
key side of a door, appropriate instructions shall be included with the 
lock and in the hardware schedule.

1.5.2   Key Cabinet

Deliver key cabinet to the Contracting Officer prior to building occupancy.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyound a one year period shall be provided.

1.7   OPERATION AND MAINTENANCE MANUALS

Furnish six complete copies of maintenance instructions listing routine 
maintenance procedures, possible breakdowns and repairs, and 
troubleshooting guides shall be provided.  The instructions for electric 
locks, electric strikes, electro-magnetic closer holder release devices, 
and electric exit devices shall include wiring diagrams illustrating 
as-built installations.
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PART 2   PRODUCTS

2.1   GENERAL HARDWARE REQUIREMENTS

Hardware shall conform to the requirements specified herein and the 
HARDWARE SETS listing at the end of this section.  Hardware sets numbers 
correspond to the set numbers shown on the drawings.  Where ANSI/BHMA 
numbers are not available, manufacturers and products are named only for 
the purpose of establishing a standard of quality and design and are in no 
way to be construed as limiting competition.

2.1.1   Hardware for Fire Doors and Exit Doors

Hardware for fire-rated doors shall conform to NFPA 80 and hardware for 
exit doors shall conform to NFPA 101.  Other requirements specified shall 
also apply.  Such hardware shall comply with the applicable UL standards 
for the intended use specified and be listed in UL BMD, or be labeled and 
listed by another testing laboratory deemed acceptable by the Contracting 
OfficerText

2.2   TEMPLATES

Requirements for hardware to be mounted on metal doors or metal frames 
shall be coordinated between hardware manufacturer and door or frame 
manufacturer by use of templates and other information to establish 
location, reinforcement required, size of holes, and similar details.  
Conform to ANSI/BHMA A156.7 for template hinges.  

2.3   HINGES

Conform to ANSI/BHMA A156.1; hinges used on metal doors and frames shall 
also conform to ANSI/BHMA A156.1. Hinges for labeled doors shall comply 
with the requirements of NFPA 80. 

2.3.1   Hinges for Reverse Bevel Doors with Locks

Furnish non-removable pins (NRP) for all reverse bevel doors receiving 
keyed locks, rigid outside trim or "exit only" hardware.  All hinges shall 
have holes in the bottom plug to facilitate pin removal.

2.3.2   Hinge Quantity and Sizes

Furnish two hinges for doors 60-inches or less in height and one additional 
hinge for each additional 30-inches of height or fraction thereof.  Unless 
otherwise specified, hinges for doors through 36-inches wide shall be 4.5 x 
4.5; hinges for doors over 36-inches wide shall be heavyweight 5 x 4.5.

2.3.3   Contractor's Option

Hinges with antifriction bearings may be furnished in lieu of ball bearing 
hinges, except where prohibited for fire doors by the requirements of 
NFPA 80.

2.3.4   Spring Hinges

Conform to BHMA A156.17.
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2.4   LOCKS AND LATCHES

To the maximum extent possible, locksets, latchsets and deadlocks shall be 
the products of a single manufacturer.  For each lock and latch, provide 
strike box and square corner ASA strike with curved lips of sufficient 
length to protect frames.

2.4.1   Cylindrical Locks and Latchsets

Conform to ANSI/BHMA A156.2, operational Grade 1, and Series 4000.  Strikes 
for pairs of doors shall be rectangular without curved lip.  All latches 
shall have 3/4-inch throw.

2.4.2   Lock Trim

Lever handles of solid or cast design. Lever style shall match Best Access 
Systems No. 14C.

2.4.3   Electrical Modifications

Exit devices specified to be electrified shall be modified to Electrically 
Unlock (EU) or Electrically Lock (EL), as indicated, upon receipt of a 24V 
signal and will remain in this mode until signal is interrupted.

Locks specified to be electrified shall be modified to Electrically Unlock 
(EU) or Electrically Lock (EL), as indicated, upon receipt of a 24V signal 
and will remain in this mode until signal is interrupted.

Locks indicated to have Request-To-Exit Switches (RX) shall incorporate 
internal SPDT contacts for remote signaling of operation of the inside 
lever handle.  Switches shall be used in conjunction with the Electronic 
Security Control System to accommodate "authorized egress".

2.5   EXIT DEVICES AND EXIT DEVICE ACCESSORIES

Conform to ANSI/BHMA A156.3, Grade 1.

2.5.1   Exit Devices

Trim shall be of wrought construction and commercial plain design with 
straight, beveled, or smoothly rounded sides, corners and edges.  
Adjustable strikes shall be provided for rim type and vertical rod 
devices.  Touch bars shall be provided in lieu of conventional crossbars 
and arms.  Where lever handle functions are required, they shall match the 
design and construction of lever handles specified for locks and latches.  
Provide strike boxes with all strike plates.

2.5.1.1   Electrical Modifications

Exit devices indicated to have electric latch retraction shall be modified 
to electrically unlatch (dog down) upon receipt of a 24V signal and will 
remain unlatched until signal is interrupted.

Exit devices indicated to have "request-to-exit" switches shall incorporate 
internal SPDT contacts for remote signaling of operation of the push pad.  
Switches shall be used in conjunction with the specified door contacts and 
the Electronic Security Control System to accommodate "authorized egress".
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2.5.1.1.1   Boxed Power Supplies

Modular unit in National Electrical Contractors Association Standard ICS 6, 
Type 4 enclosure; filtered and regulated; voltage rating and type matching 
requirements of door hardware served; and listed and labeled for use with 
fire alarm systems.

2.5.2   Coordinators

Unless otherwise indicated, door coordinators shall be Type 21, 
stop-mounted and extend the full width of the opening.  Units shall be 
equipped with safety release mechanisms that allow the active door to close 
if under undue pressure.  Coordinators shall be mechanically operated and 
capable of holding the active door of a pair open until the inactive door 
has preceded it in the closing cycle.  When used as fire exit hardware, 
coordinators shall be listed or labeled by a nationally recognized 
independent testing laboratory.  Include necessary brackets, cutouts and 
filler bars as required.

2.5.3   Automatic Flush Bolts

Automatic flush bolts shall be Type 25 and shall be installed at the top 
and bottom of the inactive leaf of pairs of fire rated doors where 
specified in the hardware sets.  Flush bolts shall be mortised in the 
strike edge of the door.

2.6   DOOR CONTROLS - CLOSERS

Conform to ANSI/BHMA A156.4, Grade 1.  Closing devices shall be products of 
one manufacturer for each type specified.  The opening resistance of 
closing devices shall not exceed 15-pounds applied at the latch stile or 
exceed 5-pounds where low opening resistance is scheduled or required.

2.6.1   Surface Closers

Surface type closers shall be Grade 1, Series C72001 (cast iron) with full 
cover and Options PT-4D and PT4H (size one through four).  Closers shall 
have 1 1/2-inch diameter steel pistons with minimum 5/8-inch heat-treated 
shafts.  Closers shall be installed on the least conspicuous side of the 
door or the side opposite public view.  Closer arms shall be forged.  Where 
parallel arms are required, furnish solid-steel two-piece units.

2.6.2   Concealed Closers

Concealed closers shall be Grade 1, Series C75041 (cast iron) with Options 
PT-4D and PT4H (size one through four).  Closers shall have 1 1/2-inch 
diameter steel pistons with minimum 5/8-inch heat-treated shafts.  Closer 
arms shall be forged.

2.6.3   Identification Marking

Engrave each closer with manufacturer's name or trademark, date of 
manufacture, and manufacturer's size designation located to be visible 
after installation.

2.6.4   Pivots

Where intermediate pivots are used, they shall be spaced not to exceed 
45-inches for centerline of pivot to centerline of pivot.
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2.7   AUXILIARY LOCKS AND ASSOCIATED PRODUCTS

Conform to ANSI/BHMA A156.5.

2.7.1   Lock Cylinders

All cylinders shall be factory-prepared to accept Government-furnished and 
-installed interchangeable, 7-pin tumbler core inserts manufactured by Best 
Access Systems.  Equip all cylinders with temporary, keyed-alike cores for 
use during construction; plastic inserts are not acceptable.  Core inserts 
shall fit flush with the front of the cylinder housing and be of the same 
finish as the cylinder.

2.7.2   Key Control Storage System

Provide a key control system including envelopes, labels, tags with 
self-locking key clips, receipt forms, 3-way visible card index, temporary 
markers, permanent markers and standard metal cabinet with capacity for 
150% of the number of cylinders required for the Project.  Equip with pin 
tumbler locking mechanism and three keys.

2.8   ARCHITECTURAL DOOR TRIM

Conform to ANSI/BHMA A156.6.

2.8.1   Door Protection Plates

Protection plates shall be 0.050-inch thick with four beveled edges.  Width 
shall be 1 1/2-inches less than the door width for single doors and 1-inch 
less for pairs of doors.

2.8.1.1   Armor Plates

Armor plates shall be Type J101.  Unless otherwise indicated or where 
narrow bottom rails dictate a smaller size, height shall be 34-inches.  
Armor plates on labeled doors shall comply with the requirements of NFPA 80.

2.8.1.2   Kick Plates

Kick plates shall be Type J102.  Unless otherwise indicated or where narrow 
bottom rails dictate a smaller size, height shall be 10-inches.

2.8.1.3   Push and Pull Plates

Push and pull plates shall be Type J302, 1/8-inch thick with four beveled 
edges. Plates shall be 4-inches wide and 16-inches high.

2.8.1.4   Door Pulls

Door pulls shall be Type J401, fabricated from 1-inch round solid 
barstock.  Unless otherwise indicated in paragraph HARDWARE SETS, pulls 
shall be 10-inches center to center.

2.8.2   Push-Pull Plates

Push-pull units shall be fabricated from 1 1/4-inch round barstock.  Units 
shall be mounted back-to-back with concealed fastening.  Refer to paragraph 
HARDWARE SETS for style.
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2.9   DOOR CONTROLS - OVERHEAD HOLDERS

Conform to ANSI/BHMA A156.8.  Where wall or floor stops are not suitable, 
provide concealed overhead stops Type C14541.

2.10   AUXILIARY HARDWARE

Conform to ANSI/BHMA A156.16.

2.10.1   Manual Flush Bolts

Manual flush bolts shall be Type L14081. Top manual flush bolts shall not 
exceed 74-inches from floor to centerline.

2.10.2   Dust-Proof Strikes

Dust-proof strikes shall be Type L14021.  At doors receiving thresholds and 
flush bolts, furnish dust-proof strikes without faceplates.

2.10.3   Door Stops

Unless otherwise indicated in the paragraph HARDWARE SETS, furnish Type 
L12251 cast wall stops wherever trim strikes wall.  Where wall stops are 
not suitable, furnish Type L12141 (with manufacturer's standard removable 
riser) floor stops.

2.10.4   Silencers

Silencers shall be Type L03011 for metal frames.  Provide three for single 
doors and two for pairs of doors.  Silencers are not required at aluminum 
frames or at doors receiving continuous weather-stripping or seals.

2.11   POWER ASSIST AND LOW ENERGY POWER OPERATORS

Conform to BHMA A156.19.  Units shall be electro-mechanically operated and 
surface mounted to frame head.  Operators shall function as normal door 
closers until power-assist is activated and when power is lost.  Activation 
of power-assist shall open door leaf to 90-degrees.  Supplier is 
responsible for all system's configuration.

2.11.1   Actuating Devices

Actuating devices shall be wall or jamb mounted as indicated, weatherproof 
as required.

2.12   THRESHOLDS

Conform to ANSI/BHMA A156.21.  Thresholds shall be aluminum of the type 
indicated and shall provide proper clearance and an effective seal with 
specified weather stripping/seals.  Where required, field-modify thresholds 
to receive projecting bolts of flush bolts and exit devices.  Thresholds 
shall be beveled with slopes not exceeding 1:2 and with heights not 
exceeding 1/2-inch.  Latching thresholds shall conform to ANSI/BHMA A165.3, 
Type 26, and of such height that the bottom of the door shall be 1/8-inch 
over the tread of the threshold and 1/8-inch below the top of the stop.
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2.13   DOOR GASKETING SYSTEMS

Conform to ANSI/BHMA A156.22.

2.13.1   Lightproofing and Soundproofing

A set shall include adjustable stops at the head and jambs, one automatic 
door bottom (per door leaf) and a meeting stile gasket (at pairs of doors 
only), equal to that specified in paragraph HARDWARE SETS.  All items shall 
be constructed of extruded aluminum with a clear anodized finish.

2.13.2   Aluminum Housed Weather-stripping

Weather-stripping shall consist of extruded aluminum retainers not less 
than 1.75 mm wall thickness with neoprene inserts.  Aluminum shall be clear 
anodized.  Weather-stripping material shall be of an industrial/commercial 
grade.  Seals shall remain functional through all weather and temperature 
conditions.  Air leakage rate of weather-stripping shall not exceed 0.775 
liters per second per lineal meter of crack when tested in accordance with 
ASTM E 283 at standard test conditions.

2.13.3   Gasketing

Compression type seal, silicon based, self-adhesive product for use on 
steel door frames with wood or steel doors for 20-minute, 45 minute C-label 
and 1-1/2 hour B-label. Color shall be black.  Air leakage rate of 
gasketing shall not exceed 0.775 liters per second per lineal meter of 
crack when tested in accordance with ASTM E 283 at standard test conditions.

2.13.4   Rain Drips

Extruded aluminum, not less than 0.08 inch thick, clear anodized.  Set 
drips in sealant and fasten with stainless steel screws.  Approximately 
1-1/2 inch high by 2-1/2 inch projection, with length equal to overall 
width of door frame.  Align bottom with door frame rabbet.

2.14   ELECTROMAGNETIC LOCKS

Conform to BHMA A156.23.  Electromagnetic locks shall be fully concealed 
and shall operate at 24V current with a minimum holding force of 
2000-pounds and built-in electronics to eliminate residual magnetism and 
provide transient suppression.

2.15   CONTINUOUS HINGES

Conform to ANSI/BHMA A156.26.

2.15.1   Geared Type

Extruded aluminum with nylon bearings.  Refer to paragraph HARDWARE SETS 
for grade and style.

2.16   DOOR POSITION SWITCHES

Unless otherwise indicated, door position switches shall be magnetic reed 
type, single pole, double throw with three wires.  Provide built-in, end of 
line resistors as required by the security control system.  At swinging 
doors, locate switches in frame head 6-inches from lock edge of door.
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2.17   KEYS AND KEYING

2.18   SPECIAL TOOLS

Four sets of special tools, such as those supplied by the manufacturer, 
unique wrenches, and dogging keys, shall be furnished to the Contracting 
Officer as required to service and adjust hardware items.

2.19   FASTENERS

Fasteners of proper type, size, quantity, and finish shall be supplied with 
each article of hardware.  Machine screws and expansion shields shall be 
used for attaching hardware to concrete or masonry.  Fasteners exposed to 
the weather in the finished work shall be stainless steel.  Sex bolts, 
through bolts, or machine screws and grommet nuts, where used on exterior 
doors, shall employ one-way screws or other approved tamperproof screws.  
Where wood screws are required they shall be full thread (to the head) 
type.  All push, kick and armor plates shall be furnished with Phillips 
undercut, countersunk screws per ANSI/BHMA A156.6; trusshead screws are not 
acceptable.

2.20   FINISHES

Produce hardware units of basic metal and forming method indicated, using 
manufacturers standard metal alloy composition, temper and hardness, but in 
no case of lesser quality than specified or inferred by use of a particular 
manufacturer's number, style or grade or as established by appropriate 
referenced specification listed herein.

Finishes shall conform to the quality of finish including thickness of 
plating or coating (if any), composition, hardness and other qualities 
complying with manufacturer's standards, but in no case less than the 
standards established by ANSI/BHMA A156.18.  Where painting of primed 
surfaces is required, refer to Division 09 specifications.

All exposed hardware except surface closers and hinges be satin stainless 
steel, ANSI/BHMA 630/US32D.  Surface closers shall be painted to match 
satin stainless steel.  Butt hinges on interior doors shall be satin chrome 
plated, ANSI/BHMA 652/US26D; butt hinges on exterior doors and doors in wet 
areas shall be satin stainless steel.  Continuous geared hinges shall be 
factory-finished to match storefront, coordinate with Section 08 41 00 for 
color.  Items of hardware not available in stainless steel shall be 
furnished with a stain chrome finish.

PART 3   EXECUTION

3.1   INSTALLATION

Application shall be in accordance with ANSI/DHI A115.1G or ANSI/DHI A115W.  
Door control devices for exterior doors such as closers and holders, shall 
be attached to doors with thru bolts and nuts or sex bolts.  The 
Contracting Officer may approve alternate fastening methods when 
manufacturers' documentation is submitted to verify that the fastening 
devices and door reinforcements are adequate to resist wind induced 
stresses.  All hardware items shall be installed in accordance with 
manufacturers' printed installation procedures.
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3.1.1   Hardware for Fire Doors and Smoke-Control Door Assemblies

Install in accordance with the requirements of NFPA 80.  Exit devices 
installed on fire doors shall have a visible label bearing the marking 
"Fire Exit Hardware".  Other hardware installed on fire doors, such as 
locksets, closers, and hinges shall have a visible label or stamp 
indicating that the hardware items have been approved by an approved 
testing agency for installation on fire-rated doors.  Hardware for 
smoke-control door assemblies shall be installed in accordance with NFPA 105.

3.1.2   Hinges

Install steel doors and wood doors to comply with reference standards, as 
specified in door sections.  Where shimming is required to comply with 
tolerances, provide metal shims only.

3.1.3   Door-Closing Devices

Install and adjust in accordance with the templates and printed 
instructions supplied by the manufacturer of the devices.  Insofar as 
practicable, doors opening to or from halls and corridors shall have the 
closer mounted on the room side of the door.

3.1.4   Key Control Storage System

Deliver key cabinet to the Contracting Officer prior to building occupancy. 
Install in accordance with manufacturer's instructions in location as 
directed.

3.1.5   Kick Plates and Armor Plates

Install on the push side of single-acting doors and on both sides of 
double-acting doors.

3.1.6   Thresholds

Secure with a minimum of three fasteners per single door width and six 
fasteners per double door width with a maximum spacing of 12-inches.  
Exterior thresholds shall be installed in a bed of sealant with expansion 
anchors and stainless steel screws.  Minimum screw size shall be No. 10 
length, dependent on job conditions, with a minimum of 3/4-inch thread 
engagement into the floor or anchoring device used.

3.1.7   Weather-Stripping, Lightproofing and Soundproofing

Locate as indicated, snug to door face and fastened in place with color 
matched metal screws after door and frames have been finish painted.  Screw 
spacing shall be as recommended by manufacturer.

3.1.8   Gasketing

Install at the inside edge of the hinge and head and latch sides of door 
frame per manufacturer's instructions.  Frames shall have tolerance for a 
1/8-inch clearance between door and frame.  Frames shall be treated with 
tape primer prior to installation.

3.1.9   Temporary Cylinder Cores

The Government will remove temporary cylinder cores and install permanent 
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cores.  Temporary cores remain the property of the Government.

3.2   HARDWARE MOUNTING HEIGHTS

Conform to DHI-2 except as otherwise indicated or required to comply with 
governing regulations.  When approved, slight variations in locations or 
dimensions will be permitted.

3.3   OPERATIONAL TESTS

Prior to acceptance of any electrical hardware system, an operational test 
shall be performed to determine if devices are operating as intended by the 
specifications.  Wiring shall be tested for correct voltage, current 
carrying capacity, and proper grounding.  Stray voltages in lock wiring 
shall be eliminated to prevent locking devices from releasing in critical 
situations.

3.4   FIELD QUALITY CONTROL

Inspect the completed door hardware installation and certify that the 
hardware has been furnished and installed in accordance with the 
manufacturers' instructions and as specified.  The inspection report shall 
identify any malfunctioning items and recommend adjustment or replacement 
as appropriate.

SECTION 08 71 00  Page 15



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

3.5   HARDWARE SETS

Provide hardware for aluminum doors under this section.  Deliver Hardware 
templates and hardware, except field-applied hardware to the aluminum door 
and frame manufacturer for use in fabricating the doors and frames.

Set 100
1 set   Hinges                                      Door Manufacturer
1   Latchset 1CL3-PA-1-C2-A                        Oak Security Group
1   Stop                                                     Rockwood

Set 112

    Hinges BB1279 - 4.5" x 4"                                   Hager
1   Privacy latch 1CL3-PR-1-C2-A                   Oak Security Group
1   Stop                                                     Rockwood

Set 113

    Hinges BB1279 - 4.5" x 4"                                   Hager
1   Privacy latch 1CL3-PR-1-C2-A                   Oak Security Group
1   Surface closer 4041-DEL x SRI                                 LCN
1   Kick plate 194S                                             Hager
1   Coat hook 3071                                             Trimco
1   Stop                                                     Rockwood

Set 114

    Hinges BB1279 - 4.5" x 4"                                   Hager
1   Latchset 1CL3-PA-1-C2-A                        Oak Security Group
1   Surface closer 4041-H / P4041-H-EDA                           LCN
1   Stop                                                     Rockwood

 Set 120

2 sets   Center pivots 370                                     Rixson
2   Roller latches 593                                       Rockwood
1   Deadlock 1DB-3-L x 48" AFF)                    Oak Security Group
1   Cylinder - as required
1   Top flush bolt 555                                       Rockwood
2   Flush pulls 95R                                          Rockwood
2   Overhead stops 410S                                 Glynn-Johnson

Set 210

    Hinges BB1279 - 4.5" x 4"                                   Hager
1   Push plate 80S                                              Hager
1   Pull H4J-FB (TB pull fasteners&conceal under push plate)    Hager
1   Surface closer 4041-DEL / P4041-DEL-EDA                       LCN
1   Kick plate 194S                                             Hager
1   Stop                                                     Rockwood

Set 310
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   Hinges BB1168                                                Hager
1   Exit device 98L-F x 996L-BE                            Von Duprin
1   Surface closer 4041                                           LCN
1 set   Seals S88BL - Head & Jambs                              Pemko
1   Threshold 151A                                              Pemko
1   Sill sweep 315CN                                            Pemko
1   Stop                                                     Rockwood

Set 311
   Hinges BB1168                                                Hager
1   Exit device 98L-F x 996L-NL                            Von Duprin
1   Cylinder - as required
1   Surface closer P4041-EDA                                      LCN
1   Door position switch 1076C                            GE Security
1   Stop                                                     Rockwood

Set 313
   Hinges BB1168                                                Hager
1   Electrified exit device RX-98L-F x E996L - FS          Von Duprin
1   Cylinder - as required
1   Surface closer 4041                                           LCN
1 set   Seals S88BL - Head & Jambs                              Pemko
1   Threshold 151A                                              Pemko
1   Sill sweep 315CN                                            Pemko
1   Door position switch 1076C                            GE Security
1   Power transfer pivot EPT-10                            Von Duprin
1   Power supply PS914-FA                                  Von Duprin
1   Stop   Rockwood
   Connect to Fire Alarm for 'fail safe' operation

Set 315
1 set   Center pivots 370 (ETW at top pivot)                   Rixson
1   Electrified exit device RX-98L x E996L - FSE           Von Duprin
1   Cylinder - as required
1   Concealed closer 2011 x special template                      LCN
1   Door position switch 1076C                            GE Security
1   Stop                                                     Rockwood

Set 325
2 sets   Center pivots 370 (ETW at top pivots)                 Rixson
2   Electrified exit devices RX-9827L-LBR x E996L - FSE    Von Duprin
2   Cylinders - as required
2   Concealed closers 2011 x special template                     LCN
2   Door position switches 1076C                          GE Security
2   Stops                                                    Rockwood

Set 327
   Hinges BB1191                                                Hager
1   Exit device LD-9875L x 996NL (US32D strike)            Von Duprin
1   Cylinder - as required
2   Flush bolts 555                                          Rockwood
1   Dust strike 570                                          Rockwood
2   Surface closers P4041-H-CUSH                                  LCN
1 set   Weather-stripping 332CR - Head & Jambs                  Pemko
1   Meeting stile gasket 375CR                                  Pemko
1   Threshold 2005AT                                            Pemko
2   Sill sweeps 315CN                                           Pemko
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1   Rain drip 346C                                              Pemko
2   Door position switches 1076C                          GE Security

Set 410
1   Continuous hinge 780-226HD (finish to match storefront)     Hager
1 set   Push-pull bars RM3301MP (full height) x BTB mounting Rockwood
1   Concealed closer 2031                                         LCN
1   Stop                                                     Rockwood

Set 411
1 set   Center pivots 370                                      Rixson
1 set   Push-pull bars LP3301FHD (full height)               Rockwood
1   Cylinder - as required
1   Dust strike 570                                          Rockwood
1   Concealed closer 2031                                         LCN
1   Stop                                                     Rockwood

Set 413
1   Continuous hinge 780-226HD (finish to match storefront)     Hager
1   Deadlock MS1850S x 4066   Adams Rite
1   Cylinder - as required
1 set   Push-pull bars RM3301MP (full height) x BTB mounting Rockwood
1   Concealed closer 2030                                         LCN
1 set   Weather-stripping - Head & Jambs            Door Manufacturer
1   Threshold 172A                                              Pemko
1   Door shoe 210AVN                                            Pemko
1   Door position switch 1076C                            GE Security
1   Stop                                                     Rockwood
   Free egress from roof

Set 420
2 sets   Center pivots 370                                     Rixson
2 sets   Push-pull bars LP3301FHD (full height)              Rockwood
2   Cylinders - as required
2   Dust strikes 570                                         Rockwood
2   Concealed closers 2031                                        LCN
1 set   Smoke seals - Head, Jambs & Meeting Stile   Door Manufacturer
2   Stops RM851                                              Rockwood

Set 421
2 sets   Center pivots 370                                     Rixson
2 sets   Push-pull bars RM3301MP(full height) x BTB mounting Rockwood
2   Concealed closers 6031                                        LCN
1 set   Smoke seals - Head, Jambs & Meeting Stile   Door Manufacturer
2   Stops                                                    Rockwood

Set 422
2   Continuous hinges 780-226HD (finish to match storefront)    Hager
2   Dummy push pads 350                                    Von Duprin
2   Pulls RM3301MP (full height) x TB mounting with finished 
caps                                                                Rockwood
1   Power-assist operator 4630                                    LCN
1   Wireless wall actuator 8310-3856TWF (pull-side)               LCN
1   Hardwired jamb actuator 8310-818T (push-side)                 LCN
1   RF receiver 8310-865                                          LCN
1   Concealed closer 2031                                         LCN
1 set Weather-stripping- Head, Jambs& Meeting Stile Door Manufacturer
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2   Stops RM851                                              Rockwood

Set 425
2 sets   Center pivots 370                                     Rixson
2 sets   Push-pull bars RM3301MP (full height)x BTB mounting Rockwood
2   Concealed closers 2031                                        LCN
1 set   Smoke seals - Head, Jambs & Meeting Stile   Door Manufacturer
2   Electromagnetic locks 1561-HTC-BAS                            SDC
1   Exit button 413MNU (jamb-mounted)                             SDC
1   PIR/RTE motion sensor MD-31D-W                                SDC
2   Stops RM851                                              Rockwood

Set 431
1 set   Offset pivots F117                                     Rixson
   Intermediate pivots FM19                                    Rixson
1   Exit device 3547A-L-F x 360L-BE                        Von Duprin
1   Concealed closer 2031                                         LCN
1   Stop                                                     Rockwood

Set 441
2   Continuous hinges 780-226HD x EPT(finish to match storefront)Hager
1   Electrified exit device RX-EL-3547A-NL-OP               Von Duprin
1   Electrified exit device RX-EL-3547A-EO                  Von Duprin
1   Cylinder - as required
2   Pulls RM3301MP (full height) x TB mounting with finished 
caps                                                                 
Rockwood
2   Concealed closers 2030                                         LCN
1 set Weather-stripping -Head, Jambs & Meeting Stile Door Manufacturer
1   Threshold 2005AT                                             Pemko
2   Sill sweeps 315CN (grey insert)                              Pemko
2   Door position switches 1076C                           GE Security
2   Power transfer pivots EPT-10                            Von Duprin
1   Power supply PS914-2                                    Von Duprin
2   Stops RM851                                               Rockwood

Set 442
2   Continuous hinges 780-226HD x EPT(finish to match storefront)     Hager
1   Electrified exit device RX-EL-3547A-NL-OP                    Von Duprin
1   Electrified exit device RX-EL-3547A-EO                       Von Duprin
1   Cylinder - as required
2   Pulls RM3301MP (full height) x TB mounting with finished caps  Rockwood
1   Power-assist operator 4640                                          LCN
1   Wireless wall actuator 8310-3856TWF (pull-side)                     LCN
1   Hardwired jamb actuator 8310-818T (push-side)                       LCN
1   RF receiver 8310-865                                                LCN
1   Concealed closer 2030                                               LCN
1 set   Weather-stripping - Head, Jambs & Meeting Stile   Door Manufacturer
1   Threshold 2005AT                                                  Pemko
2   Sill sweeps 315CN (grey insert)                                   Pemko
2   Door position switches 1076C                                GE Security
2   Power transfer pivots EPT-10                                 Von Duprin
1   Power supply PS914-2                                         Von Duprin

SECTION 08 71 00  Page 19



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

2   Stops RM851                                                    Rockwood

Set 500
1 set   Hinges                                            Door Manufacturer
1   Lockset 1CL3-EN-1-C2-A                               Oak Security Group
1   Stop                                                           Rockwood

Set 510
   Hinges BB1279 - 4.5" x 4"                                          Hager
1   Lockset 1CL3-EN-1-C2-A                               Oak Security Group
1   Stop                                                           Rockwood

Set 710
   Hinges BB1279 - 4.5" x 4"                                          Hager
1   Lockset 1CL3-CL-1-C2-A                               Oak Security Group
1   Stop                                                           Rockwood

Set 711
   Hinges BB1279 - 4.5" x 4"                                          Hager
1   Lockset 1CL3-CL-1-C2-A                               Oak Security Group
1   Surface closer 4041 / P4041-EDA                                     LCN
1   Stop                                                           Rockwood

Set 713
   Hinges BB1279 - 4.5" x 4"                                          Hager
1   Lockset 1CL3-CL-1-C2-A                               Oak Security Group
1   Surface closer 4041-H                                               LCN
1   Kick plate 194S                                                   Hager
1   Stop                                                           Rockwood

Set 723
   Hinges BB1279 - 4.5" x 4"                                          Hager
1   Lockset 1CL3-CL-1-C2-A                               Oak Security Group
1   Automatic flush bolt 1945 (top only)                           Rockwood
1   Surface closer 4041-H                                               LCN
2   Kick plates 194S                                                  Hager
2   Stops                                                          Rockwood

Set 810
   Hinges BB1279 - 4.5" x 4"                                          Hager
1   Lockset 1CL3-ST-1-C2-A                               Oak Security Group
1   Stop                                                           Rockwood

Set 811
   Hinges BB1279 (BB1168 at doors over 36-inches wide)                Hager
1   Lockset 1CL3-CL-1-C2-A                               Oak Security Group
1   Surface closer 4041 / P4041-EDA                                     LCN
1   Stop                                                           Rockwood

Set 812
   Hinges BB1279 - 4.5" x 4"                                          Hager
1   Lockset 1CL3-ST-1-C2-A                               Oak Security Group
1   Kick plate 194S                                                   Hager
1   Stop                                                           Rockwood

Set 815
   Hinges BB1279 - 4.5" x 4"                                          Hager
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1   Electrified lockset 1CL3-ST-1-C2-A x RX x EU         Oak Security Group
1   Surface closer 4041 / P4041-EDA                                     LCN
1   Power transfer pivot EPT-10                                  Von Duprin
1   Door position switch 1076C                                  GE Security
1   Stop                                                           Rockwood

Set 816
   Hinges BB1191                                                      Hager
1   Lockset 1CL3-ST-1-C2-A                               Oak Security Group
1   Surface closer P4041-H-CUSH                                         LCN
1 set   Weather-stripping 332CR - Head & Jambs                        Pemko
1   Threshold 105A / 3673A / 68A x 31AA                                Zero
1   Sill sweep 315CN                                                  Pemko
1   Rain drip 346C                                                    Pemko
1   Door position switch 1076C                                  GE Security

Set 817
   Hinges BB1191                                                      Hager
1   Lockset 1CL3-ST-1-C2-A                               Oak Security Group
1   Surface closer P4041-H-CUSH                                         LCN
1 set   Weather-stripping 332CR - Head & Jambs                        Pemko
1   Threshold 105A / 3673A / 68A x 31AA                                Zero
1   Sill sweep 315CN                                                  Pemko
1   Rain drip 346C                                                    Pemko
1   Door position switch 1076C                                  GE Security
   Free egress from roof

Set 818
   Hinges BB1191                                                      Hager
1   Electrified lockset 1CL3-ST-1-C2-A x EL              Oak Security Group
1   Surface closer P4041-H-CUSH                                         LCN
1 set   Weather-stripping 332CR - Head & Jambs                        Pemko
1   Threshold 105A / 3673A / 68A x 31AA                                Zero
1   Sill sweep 315CN                                                  Pemko
1   Rain drip 346C                                                    Pemko
1   Power transfer pivot EPT-2                                   Von Duprin
1   Door position switch 1076C                                  GE Security
1   Power supply PS914-FA                                        Von Duprin
   Free egress from roof
   Connect to Fire Alarm for 'fail safe' operation

Set 822
   Hinges BB1279 - 4.5" x 4"                                          Hager
1   Lockset 1CL3-ST-1-C2-A                               Oak Security Group
2   Flush bolts 555                                                Rockwood
1   Dust strike 570                                                Rockwood
2   Kick plates 194S                                                  Hager
2   Stops                                                          Rockwood
   Astragal by door manufacturer

Set 826
   Hinges BB1191                                                      Hager
1   Lockset 1CL3-ST-1-C2-A                               Oak Security Group
2   Flush bolts 555                                                Rockwood
1   Dust strike 570                                                Rockwood
2   Surface closers P4041-H-CUSH                                        LCN
1 set   Weather-stripping 332CR - Head & Jambs                        Pemko
1   Threshold 2005AT                                                  Pemko
1   Meeting stile gasket 375CR                                        Pemko

SECTION 08 71 00  Page 21



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

2   Sill sweeps 315CN                                                 Pemko
1   Rain drip 346C                                                    Pemko
2   Door position switches 1076C                                GE Security

Set 827
   Hinges BB1191                                                      Hager
1   Lockset 1CL3-ST-1-C2-A (LHR leaf active)             Oak Security Group
2   Flush bolts 555                                                Rockwood
1   Dust strike 570                                                Rockwood
1   Surface closer P4041-H-EDA x 180-degree swing (LHR leaf)            LCN
1   Surface closer P4041-H-CUSH x 90-degrees (RHR leaf)                 LCN
1 set   Weather-stripping 332CR - Head & Jambs                        Pemko
1   Threshold 2005AT                                                  Pemko
1   Meeting stile gasket 375CR                                        Pemko
2   Sill sweeps 315CN                                                 Pemko
1   Rain drip 346C                                                    Pemko
2   Door position switches 1076C                                GE Security
1   Stop 466 (LHR leaf)                                            Rockwood

Set 828
   Hinges BB1191                                                      Hager
1   Lockset 1CL3-ST-1-C2-A                               Oak Security Group
2   Flush bolts 555                                                Rockwood
1   Dust strike 570                                                Rockwood
2   Surface closers P4041-H-CUSH                                        LCN
1 set   Weather-stripping 332CR - Head & Jambs                        Pemko
1   Threshold 105A / 3673A / 68A x 31AA                                Zero
1   Meeting stile gasket 375CR                                        Pemko
2   Sill sweeps 315CN                                                 Pemko
1   Rain drip 346C                                                    Pemko
2   Door position switches 1076C                                GE Security

        -- End of Section --
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SECTION 08 81 00

GLAZING
02/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (2009; Errata 2010) Safety Glazing 
Materials Used in Buildings - Safety 
Performance Specifications and Methods of 
Test

ASTM INTERNATIONAL (ASTM)

ASTM C 1036 (2006) Standard Specification for Flat 
Glass

ASTM C 1048 (2004) Standard Specification for 
Heat-Treated Flat Glass - Kind HS, Kind FT 
Coated and Uncoated Glass

ASTM C 1172 (2009) Standard Specification for 
Laminated Architectural Flat Glass

ASTM C 1184 (2005) Standard Specification for 
Structural Silicone Sealants

ASTM C 509 (2006) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 669 (2000) Glazing Compounds for Back Bedding 
and Face Glazing of Metal Sash

ASTM C 864 (2005) Dense Elastomeric Compression Seal 
Gaskets, Setting Blocks, and Spacers

ASTM C 920 (2010) Standard Specification for 
Elastomeric Joint Sealants

ASTM D 2287 (1996; R 2010) Nonrigid Vinyl Chloride 
Polymer and Copolymer Molding and 
Extrusion Compounds

ASTM D 395 (2003; R 2008) Standard Test Methods for 
Rubber Property - Compression Set

ASTM E 1300 (2009a) Determining Load Resistance of 
Glass in Buildings
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ASTM E2190 (2008) Standard Specification for 
Insulating Glass Unit Performance and 
Evaluation

ASTM E 413 (2010) Rating Sound Insulation

ASTM E 90 (2009) Standard Test Method for Laboratory 
Measurement of Airborne Sound Transmission 
Loss of Building Partitions and Elements

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (2004) Glazing Manual

GANA Sealant Manual (2008) Sealant Manual

GANA Standards Manual (2001) Tempering Division's Engineering 
Standards Manual

INSULATING GLASS MANUFACTURERS ALLIANCE (IGMA)

IGMA TB-3001 (1990) Guidelines for Sloped Glazing

IGMA TM-3000 (1997) Glazing Guidelines for Sealed 
Insulating Glass Units

IGMA TR-1200 (1983) Commercial Insulating Glass 
Dimensional Tolerances

NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (2010) Procedure for Determining 
Fenestration Product U-Factors

NFRC 200 (2010) Procedure for Determining 
Fenestration Product Solar Heat Gain 
Coefficient and Visible Transmittance at 
Normal Incidence

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

Energy Star (1992; R 2006) Energy Star Energy 
Efficiency Labeling System

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-378 (Basic; Notice 1) Putty Linseed Oil Type, 
(for Wood-Sash-Glazing

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

16 CFR 1201 Safety Standard for Architectural Glazing 
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Materials

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

Preconstruction Adhesion and Compatibility Test Report:  From 
glazing sealant manufacturer indicating glazing sealants were 
tested for adhesion to glass and glazing channel substrates and 
for compatibility with glass and other glazing materials.

SD-02 Shop Drawings

Drawings showing complete details of the proposed setting methods, 
mullion details, edge blocking, size of openings, frame details, 
materials, and types and thickness of glass.

SD-03 Product Data

Insulating Glass; G

  Documentation for Energy Star qualifications.

Glazing Accessories; G

  Manufacturer's descriptive product data, handling and storage 
recommendations, installation instructions, and cleaning 
instructions.

Local/Regional Materials; (LEED); G

  Documentation indicating distance between manufacturing facility 
and the project site.  Indicate distance of raw material origin 
from the project site.  Indicate relative dollar value of 
local/regional materials to total dollar value of products 
included in project.

SD-04 Samples

Insulating Glass; G

Glazing Compound; G

Glazing Tape; G

Sealant; G

  Two 12 inch square samples of each glass type.

Gaskets; G

Spacers; G

SD-06 Test Reports

Preconstruction Adhesion and Compatibility Testing Report:  From 
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glazing sealant manufacturer indicating glazing sealants were 
tested for adhesion to glass and glazing channel substrates and 
for compatibility with glass and other glazing materials.

SD-07 Certificates

Insulating Glass; G

SD-08 Manufacturer's Instructions

Setting and sealing materials; G

Glass setting; G

  Submit glass manufacturer's recommendations for setting and 
sealing materials and for installation of each type of glazing 
material specified.

SD-11 Closeout Submittals

Local/Regional Materials; LEED; G

LEED (tm) documentation relative to local/regional materials 
credit in accordance with LEED Reference Guide.  Include in LEED 
Documentation Notebook.

1.3   SYSTEM DESCRIPTION

Glazing systems shall be fabricated and installed watertight and airtight 
to withstand thermal movement and wind loading without glass breakage, 
gasket failure, deterioration of glazing accessories, and defects in the 
work.  Glazed panels shall comply with the safety standards, as indicated 
in accordance with ANSI Z97.1.  Glazed panels shall comply with indicated 
wind/snow loading in accordance with ASTM E 1300. 

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver products to the site in unopened containers, labeled plainly with 
manufacturers' names and brands.  Store glass and setting materials in 
safe, enclosed dry locations and do not unpack until needed for 
installation. Handle and install materials in a manner that will protect 
them from damage.

1.5   ENVIRONMENTAL REQUIREMENTS

Do not start glazing work until the outdoor temperature is above 40 degrees 
F and rising, unless procedures recommended by the glass manufacturer and 
approved by the Contracting Officer are made to warm the glass and rabbet 
surfaces.  Provide ventilation to prevent condensation of moisture on 
glazing work during installation.  Do not perform glazing work during damp 
or rainy weather.

1.6   SUSTAINABLE DESIGN REQUIREMENTS

1.6.1   Local/Regional Materials

Use materials or products extracted, harvested, or recovered, as well as 
manufactured, within a 500 mile radius from the project site, if available 
from a minimum of three sources.See Section 01 33 29 LEED(tm) DOCUMENTATION 
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for cumulative total local material requirements.  Glazing materials may be 
locally available.

1.7   WARRANTY

1.7.1   Warranty for Insulating Glass Units

Warranty insulating glass units against development of material obstruction 
to vision (such as dust, fogging, or film formation on the inner glass 
surfaces) caused by failure of the hermetic seal, other than through glass 
breakage, for a 10-year period following acceptance of the work.  Provide 
new units for any units failing to comply with terms of this warranty 
within 45 working days after receipt of notice from the Government.  

1.7.2   Monolithic Reflective Glass

Manufacturer shall warrant the monolithic reflective glass to be free of 
peeling or deteriorating of coating for a period of 10 years after Date of 
Substantial Completion.  Warranty shall be signed by manufacturer.

1.7.3   Monolithic Opacified Spandrel

Manufacturer shall warrant the opacifier film on the spandrel to be free of 
peeling for a period of five years after Date of Substantial Completion. 
Warranty shall be signed by manufacturer.

1.8   QUALITY ASSURANCE

Elastomeric Glazing Sealant Product Testing:  Obtain sealant test results 
for product test reports in "Submittals" Article from a qualified testing 
agency based on testing current sealant formulations within a 36-month 
period.

Sealant Testing Agency Qualifications:  An independent testing agency 
qualified according to ASTM C 1021 to conduct the testing indicated, as 
documented according to ASTM E 548.
Test elastomeric glazing sealants for compliance with requirements 
specified by reference to ASTM C 920, and where applicable, to other 
standard test methods.

Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric 
glazing sealant manufacturers, for testing indicated below, samples of each 
glazing material type, tape sealant, gasket, glazing accessory, and 
glass-framing member that will contact or affect elastomeric glazing 
sealants:

Determine whether priming and other specific joint preparation 
techniques are required to obtain rapid, optimum adhesion of glazing 
sealants to glass, tape sealants, gaskets, and glazing channel 
substrates.
Submit not fewer than eight pieces of each type of material, including 
joint substrates, shims, joint-sealant backings, secondary seals, and 
miscellaneous materials.
Schedule sufficient time for testing and analyzing results to prevent 
delaying the Work.
For materials failing tests, obtain sealant manufacturer's written 
instructions for corrective measures, including the use of specially 
formulated primers.
Testing will not be required if elastomeric glazing sealant 
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manufacturers submit data based on previous testing of current sealant 
products for adhesion to, and compatibility with, glazing materials 
matching those submitted.

PART 2   PRODUCTS

2.1   GLASS

ASTM C 1036, unless specified otherwise.  In doors, sidelights, glass on 
stairs and landing, overhead canopy glass and elsewhere as required by 
code, provide safety glazing material conforming to 16 CFR 1201. Affix 
permanent labels to safety glazing marked with certification label of the 
Safety Glazing Certification Council or another certification agency or 
manufacturer acceptable to authorities having jurisdiction. Provide Kind FT 
(fully tempered) float glass in place of annealed or Kind HS 
heat-strengthened) float glass where safety glass is indicated or required.

2.1.1   Clear Glass

For interior glazing, 1/4 inch thick glass should be used.

Type I, Class 1 (clear), Quality q4 (A).  Provide for glazing openings not 
indicated or specified otherwise.  Use double-strength sheet glass or 1/8 
inch float glass for openings up to and including 15 square feet, 3/16 inch 
for glazing openings over 15 square feet but not over 30 square feet, and 
1/4 inch for glazing openings over 30 square feet but not over 45 square 
feet.

2.1.2   Annealed Glass

Annealed glass shall be Type I transparent flat type, Class 1 - clear, 
Quality q3 - glazing select, conforming to ASTM C 1036.  

2.1.3   Heat-Absorbing Glass

Type I, Class 2 (heat absorbing and light reducing), Quality q3 (select), 
conforming to ASTM C 1036.   

2.1.4   Heat Treated Float Glass

Heat-Treated Float Glass: ASTM C 1048; Type I (transparent flat glass); 
Quality-Q3; of class, kind, and condition indicated.

Roller-Wave or Ripple: The deviation from flatness at any peak to valley 
shall be targeted not exceed .003” as measured per peak to valley for 1/4” 
(6mm) thick glass.   The lead and trail edges of lite, 10” from edge may 
exceed the targeted .003” and the deviation  is allowable up to .008”.

 Millidiopter: Surface quality of the lites to  90% surface coverage  
measured at a Maximum + - 120A overall

Glass to be heat-treated by horizontal (roller hearth) process with 
inherent roller-wave distortion parallel to the bottom edge of the glass as 
installed when specified.

For uncoated glass, comply with requirements for Condition A.
For coated vision glass, comply with requirements for Condition C (other 
uncoated glass).
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2.1.5   Patterned Glass

Type II, Class 1 (translucent), Form 3 (patterned), Quality q7 
(decorative), Finish f1 (patterned one side) unless otherwise indicated. 
Refer to Glazing Schedule at the end of this section. 

2.1.6   Laminated Glass

Laminated Glass:  ASTM C 1172, and complying with other requirements 
specified and with the following:

1.   Interlayer:  Polyvinyl butyral of thickness indicated with a 
proven record of no tendency to bubble, discolor, or lose physical and 
mechanical properties after laminating glass lites and installation.

a.   For polyvinyl butyral interlayers, laminate lites in 
autoclave with heat plus pressure.

2.   Laminating Process:  Fabricate laminated glass to produce glass 
free of foreign substances and air or glass pockets.

2.1.7   Mirrors

2.1.7.1   Glass Mirrors

Glass for mirrors shall be Type I transparent flat type, Class 1-clear, 
Glazing Quality q1 1/4 inch thick conforming to ASTM C 1036.  Glass shall 
be coated on one surface with silver coating, copper protective coating, 
and mirror backing paint.  Silver coating shall be highly adhesive pure 
silver coating of a thickness which shall provide reflectivity of 83 
percent or more of incident light when viewed through 1/4 inch thick glass, 
and shall be free of pinholes or other defects.  Copper protective coating 
shall be pure bright reflective copper, homogeneous without sludge, 
pinholes or other defects, and shall be of proper thickness to prevent 
"adhesion pull" by mirror backing paint.  Mirror backing paint shall 
consist of two coats of special scratch and abrasion-resistant paint , and 
shall be baked in uniform thickness to provide a protection for silver and 
copper coatings which will permit normal cutting and edge fabrication.

2.1.8   Tempered Glass

ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated), Type I, 
Class 1 (transparent), 2 (tinted heat absorbing), Quality q3,  conforming 
to ASTM C 1048 and GANA Standards Manual.  

2.1.9   Heat-Strengthened Glass

Provide Kind HS (heat-strengthened) float glass in place of annealed float 
glass where needed to resist thermal stresses induced by differential 
shading of individual glass lites and to comply with glass design 
requirements specified. 

ASTM C 1048, Kind HS (heat strengthened), Condition A (uncoated), Type I, 
Class 1 (clear), 2 (tinted heat absorbing), Quality q3,

 Provide Kind FT (fully tempered) float glass in place of annealed or Kind 
HS (heat-strengthened) float glass where safety glass is indicated.
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2.1.10   Spandrel Glass

2.1.10.1   Ceramic-Opacified Spandrel Glass

Ceramic-opacified spandrel glass shall be Kind HS heat-strengthened 
transparent flat type, Condition B, coated with a colored ceramic material 
as shown on drawings, Quality q3 - glazing select, conforming to ASTM C 1048.  

2.1.10.2   Film-Opacified Spandrel Glass

Film-opacified spandrel glass shall be Kind HS heat-strengthened 
transparent flat type, Quality q3 - glazing select, Condition C glass with 
a polyester or polyethylene film 2 mils to 5 mils thick attached to the 
surface of a sputtered solar-reflective film, conforming to ASTM C 1048.  
Film opacification shall be compatible to and specifically developed for 
application to solar reflective films.  

2.1.10.3   Spandrel Glass With Adhered Backing

ASTM C 1048, Kind HS or FT, Condition B (ceramic coated), Type I, Quality 
q5, and shall pass the fallout resistance test specified in ASTM C 1048.  

2.2   INSULATING GLASS UNITS

Two panes of glass separated by a dehydrated  1/2 inch airspace, 
hermetically sealed.  Non-residential glazed systems (including frames and 
glass) shall be certified by the National Fenestration Rating Council with 
a whole-window Solar Heat Gain Coefficient (SHGC)  determined according to 
NFRC 200 procedures and a U-factor  in accordance with NFRC 100.Glazing 
shall meet or exceed a luminous efficacy of 1.0.  Glazed panels shall be 
rated for not less than 26 Sound Transmission Class (STC) when tested for 
laboratory sound transmission loss according to ASTM E 90 and determined by 
ASTM E 413.  Dimensional tolerances shall be as specified in IGMA TR-1200. 
The units shall meet CBA Grade requirement when tested in accordance with 
ASTM E2190.  Spacer shall be black, roll-formed,  thermally broken aluminum, 
with bent or tightly welded or keyed and sealed joints to completely seal 
the spacer periphery and eliminate moisture and hydrocarbon vapor 
transmission into airspace through the corners.  Primary seal shall be 
compressed polyisobutylene and the secondary seal shall be a specially 
formulated silicone.  

2.2.1   Insulating Glass

The inner light shall be ASTM C 1172, clear annealed flat glass Type I, 
Class I, Quality q3, ASTM C 1048, or Grade B (fully tempered), Style I 
(uncoated), Type I, Class 1 (transparent), Quality q4.  The outer light 
shall be ASTM C 1036, Type I, Class 1 (transparent), 2 (tinted heat 
absorbing), 2 (solar-reflective), Quality q4,  or ASTM C 1048, Grade B 
(fully tempered), Style I (uncoated), Type I, Class 1 (clear), 2 (tinted 
heat absorbing), solar-reflective, Quality q4.  Refer to Glazing Schedule 
at the end of this Section for types and to drawings for thickness and 
locations.

2.2.2   Low Emissivity Insulating Glass

Interior and exterior glass panes for Low-E insulating units shall be Type 
I annealed flat glass, Class 1-clear unless otherwise noted with 
low-emissivity coating as shown on drawings  (inside surface of exterior 
pane) or (inside surface of interior pane) as standard with manufacturer, 
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Quality q3 - glazing select, conforming to ASTM C 1036.  Refer to Glazing 
Schedule for Glass performance.

2.3   MONOLITHIC ACID ETCHED GLASS

 Acid-etched glass uniform tone etched into glass, according to 
manufacturer's standard process.  Acid Etch Glass only. Simulated acid 
etch, ceramic frit or other forms of coatings on the glass are not allowed.

   Basis of Design: Glass Type: Walker TexturesTM, Montreal, Canada.

2.4   SETTING AND SEALING MATERIALS

Provide as specified in the GANA Glazing Manual, IGMA TM-3000, IGMA TB-3001, 
and manufacturer's recommendations, unless specified otherwise herein.  Do 
not use metal sash putty, nonskinning compounds, nonresilient preformed 
sealers, or impregnated preformed gaskets.  Materials exposed to view and 
unpainted shall be gray or neutral color.

2.4.1   Putty and Glazing Compound

Glazing compound shall conform to ASTM C 669 for face-glazing metal sash.  
Putty shall be linseed oil type conforming to CID A-A-378for face-glazing 
primed wood sash.  Putty and glazing compounds shall not be used with 
insulating glass or laminated glass.

2.4.2   Glazing Compound

ASTM C 669.  Use for face glazing metal sash.  Do not use with insulating 
glass units or laminated glass.

2.4.3   Sealants

Provide elastomeric and where indicated, structural sealants.

2.4.3.1   Elastomeric Sealant

ASTM C 920, Type S, Grade NS, Class 12.5, Use G.  Use for channel or stop 
glazing sash.  Sealant shall be chemically compatible with setting blocks, 
edge blocks, and sealing tapes, with sealants used in manufacture of 
insulating glass units.  Color of sealant shall be selected by Architect.

2.4.3.2   Structural Sealant

ASTM C 1184, Type S.

2.4.4   Preformed Channels

Neoprene, vinyl, or rubber, as recommended by the glass manufacturer for 
the particular condition.   

2.4.5   Sealing Tapes

Preformed, semisolid, PVC-based material of proper size and compressibility 
for the particular condition, complying with ASTM D 2287.  Use only where 
glazing rabbet is designed for tape and tape is recommended by the glass or 
sealant manufacturer.  Provide spacer shims for use with compressible 
tapes.  Tapes shall be chemically compatible with the product being set.
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2.4.6   Setting Blocks and Edge Blocks

Closed-cell neoprene setting blocks shall be dense extruded type conforming 
to ASTM C 509 and ASTM D 395, Method B, Shore A durometer between 70 and 
90.  Edge blocking shall be Shore A durometer of 50 (+ or - 5).  Silicone 
setting blocks shall be required when blocks are in contact with silicone 
sealant.  Profiles, lengths and locations shall be as required and 
recommended in writing by glass manufacturer.  Block color shall be black.

2.4.7   Glazing Gaskets

Glazing gaskets shall be extruded with continuous integral locking 
projection designed to engage into metal glass holding members to provide a 
watertight seal during dynamic loading, building movements and thermal 
movements.  Glazing gaskets for a single glazed opening shall be continuous 
one-piece units with factory-fabricated injection-molded corners free of 
flashing and burrs.  Glazing gaskets shall be in lengths or units 
recommended by manufacturer to ensure against pull-back at corners.  
Glazing gasket profiles shall be as indicated on drawings.

2.4.7.1   Fixed Glazing Gaskets

Fixed glazing gaskets shall be closed-cell (sponge) smooth extruded 
compression gaskets of cured elastomeric virgin neoprene compounds 
conforming to ASTM C 509, Type 2, Option 1.

2.4.7.2   Wedge Glazing Gaskets

Wedge glazing gaskets shall be high-quality extrusions of cured elastomeric 
virgin neoprene compounds, ozone resistant, conforming to ASTM C 864, 
Option 1, Shore A durometer between 65 and 75.

2.4.7.3   Aluminum Framing Glazing Gaskets

Glazing gaskets for aluminum framing shall be permanent, elastic, 
non-shrinking, non-migrating, watertight and weathertight.

2.4.8   Accessories

Provide as required for a complete installation, including glazing points, 
clips, shims, angles, beads, and spacer strips.  Provide noncorroding metal 
accessories.  Provide primer-sealers and cleaners as recommended by the 
glass and sealant manufacturers.

2.5   MIRROR ACCESSORIES

2.5.1   Mirror Frames

Mirrors shall be provided with mirror frames (L-mold channels) fabricated 
of one-piece roll-formed Type 304 stainless steel with No. 4 brushed satin 
finish and concealed fasteners which will keep mirrors snug to wall.  
Frames shall be 1-1/4 by 1/4 by 1/4 inch continuous at top and bottom of 
mirrors.  Concealed fasteners of type to suit wall construction material 
shall be provided with mirror frames.

2.5.2   Mirror Clips

Concealed fasteners of type to suit wall construction material shall be 
provided with clips.
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2.6   GLASS FILM

Basis of Design (or approved equal): Interior architectural window film.  
Architectural Markets, Milano/Milky White, 70-0709-0297-1, 3M.

PART 3   EXECUTION

3.1   PREPARATION

Preparation, unless otherwise specified or approved, shall conform to 
applicable recommendations in the GANA Glazing Manual, GANA Sealant Manual, 
IGMA TB-3001, IGMA TM-3000, and manufacturer's recommendations.  Determine 
the sizes to provide the required edge clearances by measuring the actual 
opening to receive the glass.  Grind smooth in the shop glass edges that 
will be exposed in finish work.  Leave labels in place until the 
installation is approved, except remove applied labels on heat-absorbing 
glass and on insulating glass units as soon as glass is installed. Securely 
fix movable items or keep in a closed and locked position until glazing 
compound has thoroughly set.

3.2   GLASS SETTING

Shop glaze or field glaze items to be glazed using glass of the quality and 
thickness specified or indicated.  Glazing, unless otherwise specified or 
approved, shall conform to applicable recommendations in the 
GANA Glazing Manual, GANA Sealant Manual, IGMA TB-3001, IGMA TM-3000, and 
manufacturer's recommendations.  Aluminum windows, wood doors, and wood 
windows may be glazed in conformance with one of the glazing methods 
described in the standards under which they are produced, except that face 
puttying with no bedding will not be permitted.  Handle and install glazing 
materials in accordance with manufacturer's instructions.  Use beads or 
stops which are furnished with items to be glazed to secure the glass in 
place.  Verify products are properly installed, connected, and adjusted.

3.2.1   Sheet Glass

Cut and set with the visible lines or waves horizontal.

3.2.2   Patterned Glass

Set glass with one patterned surface with smooth surface on the weather 
side.  When used for interior partitions, place the patterned surface in 
same direction in all openings.

3.2.3   Insulating Glass Units

Do not grind, nip, or cut edges or corners of units after the units have 
left the factory.  Springing, forcing, or twisting of units during setting 
will not be permitted.  Handle units so as not to strike frames or other 
objects.  Installation shall conform to applicable recommendations of 
IGMA TB-3001 and IGMA TM-3000.

3.2.4   Installation of Heat-Absorbing Glass

Glass shall have clean-cut, factory-fabricated edges.  Field cutting will 
not be permitted.
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3.2.5   Installation of Laminated Glass

Sashes which are to receive laminated glass shall be weeped to the outside 
to allow water drainage into the channel.

3.3   CLEANING

Clean glass surfaces and remove labels, paint spots, putty, and other 
defacement as required to prevent staining.  Glass shall be clean at the 
time the work is accepted. 

3.4   PROTECTION

Glass work shall be protected immediately after installation.  Glazed 
openings shall be identified with suitable warning tapes, cloth or paper 
flags, attached with non-staining adhesives.  Reflective glass shall be 
protected with a protective material to eliminate any contamination of the 
reflective coating.  Protective material shall be placed far enough away 
from the coated glass to allow air to circulate to reduce heat buildup and 
moisture accumulation on the glass.  Glass units which are broken, chipped, 
cracked, abraded, or otherwise damaged during construction activities shall 
be removed and replaced with new units.

3.5   WASTE MANAGEMENT

Disposal and recycling of waste materials, including corrugated cardboard 
recycling, shall be in accordance with the Waste Management Plan. Close and 
seal tightly all partly used sealant containers and store protected in 
well-ventilated, fire-safe area at moderate temperature.

3.6   GLAZING SCHEDULE

Insulating Glass Units (IGU):

PPG; Solarban 70XL with Clear Glass

Solarban 70XL Performance Data:
Solar Heat Gain Coefficient (SHGC): 0.27.
Visible Light Transmittance (VLT): 64%. 
Light to Solar Gain (LSG) ratio: 2.37
Coordinate with IGU designations in drawings - A-412

PPG; Solarban 70XL with Acid Etch Glass

Basis of Design Properties:
Walker Textures Opaque Finish 6mm on Clear Glass
Gloss Range: Minimum 2.9° to Maximum 4.9°
Acid-Etched Glass Thickness Range: Minimum 5.46 mm to Maximum 
6.2mm.
Glass Strength: Tempered
Etch Orientation: Refer to drawings

         6mm PPG Solarban 70Xl 
         12mm Aluminum Airspacer, Black in color
         6mm Walker Textures
            U Value - 0.29

PPG; Solarban 70XL with Spandrel Glass
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6mm PPG Solarban 70XL 
12 mm Aluminum Airspacer, Black in color
6 mm Clear Glass with White spandrel 

Monolithic Float Glass Units

Clear, fully tempered (FT), 12 mm

Decorative Glass Units with Back Illumination

Color Film Interlayer at IGU4

Basis of design: Saflex Vanceva color film interlayer, blue color 
to be selected by Architect from manufacturer's full range of 
standard and custom colors.  Shop drawings, product data and 
samples required for review and selection.  

        -- End of Section --
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SECTION 08 91 00

METAL WALL LOUVERS
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)

AMCA 500-D (2007) Laboratory Methods of Testing 
Dampers for Rating

AMCA 511 (2007) Certified Ratings Program for Air 
Control Devices

ASTM INTERNATIONAL (ASTM)

ASTM A 167 (1999; R 2009) Standard Specification for 
Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 366/A 366M (1997e1) Standard Specification for 
Commercial Steel, Sheet, Carbon,(0.15 
Maximum Percent Cold-Rolled

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

1.2   RELATED REQUIREMENTS

Refer to Section 07 42 13 METAL WALL PANELS for integrated, adjacent 
panels. 

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. When used, a designation following the "G" designation identifies 
the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings; G

Wall louvers; G

SD-03 Product Data
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Metal Wall Louvers; G

SD-04 Samples

Wall louvers; G

1.4   DELIVERY, STORAGE, AND PROTECTION

Deliver materials to the site in an undamaged condition.  Carefully store 
materials off the ground to provide proper ventilation, drainage, and 
protection against dampness.  Louvers shall be free from nicks, scratches, 
and blemishes.  Replace defective or damaged materials with new.

1.5   DETAIL DRAWINGS

Show all information necessary for fabrication and installation of wall 
louvers. Indicate materials, sizes, thicknesses, fastenings, and profiles.

1.6   COLOR SAMPLES

Colors of finishes for wall louvers  shall closely approximate colors 
indicated.  Where color is not indicated, submit the manufacturer's 
standard colors to the Contracting Officer for selection.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Galvanized Steel Sheet

ASTM A 653/A 653M, coating designation G90.

2.1.2   Stainless Steel

ASTM A 167, Type 302 or 304, with 2B finish.

2.1.3   Cold Rolled Steel Sheet

ASTM A 366/A 366M, Class 1, with matte finish.  Use for interior louvers 
only.

2.2   METAL WALL LOUVERS

Basis of Design: Centria; Concept Series CS-260/660 Horizontal Profile 
Louver. Construction Specialties (C/S Group); Horizontal Profile Louver, 18 
ga (0.047 inches, 1.19 mm).

Blade Style:  Tear Drop.

Blade depth: 8 inches.

Free area: 30 percent.

Allowable Uniform Load (psf):

1-span, 2-span and 3-span: 200 at 2 and 3 ft.  Refer to 
manufacturer's literature for additional loading information.

Finish: Match wall panels specified in Section 07 42 13 METAL WALL PANELS.
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Weather resistant type, with bird screens (unless otherwise indicated) and 
made to withstand a wind load of not less than 30 pounds per square foot.  
Wall louvers shall bear the AMCA certified ratings program seal for air 
performance and water penetration in accordance with AMCA 500-D and AMCA 511.  
The rating shall show a water penetration of 0.20 or less ounce per square 
foot of free area at a free velocity of 800 feet per minute.

2.3   FASTENERS AND ACCESSORIES

Provide stainless steel screws and fasteners for aluminum louvers and 
zinc-coated or stainless steel screws and fasteners for steel louvers. 
Provide other accessories as required for complete and proper installation.

2.4   FINISHES

2.4.1   Steel

Provide factory-applied coating.  Clean and phosphate treat exposed 
surfaces and apply rust-inhibitive primer and baked enamel finish coat, one 
mil minimum total dry film thickness, color to match wall panels.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Wall Louvers

Install using stops or moldings, flanges, strap anchors, or jamb fasteners 
as appropriate for the wall construction and in accordance with 
manufacturer's recommendations.

3.1.2   Screens and Frames

Attach frames to louvers with screws or bolts.

3.2   PROTECTION FROM CONTACT OF DISSIMILAR MATERIALS

3.2.1   Copper or Copper-Bearing Alloys

Paint copper or copper-bearing alloys in contact with dissimilar metal with 
heavy-bodied bituminous paint or separate with inert membrane.

3.2.2   Aluminum

Where aluminum contacts metal other than zinc, paint the dissimilar metal 
with a primer and two coats of aluminum paint.

3.2.3   Metal

Paint metal in contact with mortar, concrete, or other masonry materials 
with alkali-resistant coatings such as heavy-bodied bituminous paint.

3.2.4   Wood

Paint wood or other absorptive materials that may become repeatedly wet and 
in contact with metal with two coats of aluminum paint or a coat of 
heavy-bodied bituminous paint.
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        -- End of Section --
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SECTION  09 22 00

SUPPORTS FOR PLASTER AND GYPSUM BOARD
02/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A 463/A 463M (2009a) Standard Specification for Steel 
Sheet, Aluminum-Coated, by the Hot-Dip 
Process

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM C 645 (2009a) Nonstructural Steel Framing Members

ASTM C 754 (2009a) Installation of Steel Framing 
Members to Receive Screw-Attached Gypsum 
Panel Products

ASTM C 841 (2003; R 2008e1) Installation of Interior 
Lathing and Furring

ASTM C 847 (2010a) Standard Specification for Metal 
Lath

ASTM C754 (2011) Installation of Steel Framing 
Members to Receive Screw-Attached Gypsum 
Panel Products

ASTM C840 (2008) Application and Finishing of Gypsum 
Board

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM EMLA 920 (2009) Guide Specifications for Metal 
Lathing and Furring

NAAMM ML/SFA 920 (1991) Metal Lathing and Furring

UNDERWRITERS LABORATORIES (UL)

UL Fire Resistance (2010) Fire Resistance Directory

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
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submittals not having a "G" designation are for information only.   When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Shop Drawings to be signed and sealed by an engineer licensed in 
the state of Maryland.

Metal support systems; G

  Submit for the erection of metal framing, furring, and ceiling 
suspension systems.  Indicate materials, sizes, thicknesses, and 
fastenings.

Manufacturer Letter:  Manufacturer shall provide letter stating 
material supplied to project meets or exceeds performance 
standards in this specification.

Product Data:  Submit data describing standard framing member 
materials and finish product criteria, load chart, limitations, 
and installation instructions.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the job site and store in ventilated dry locations. 
Storage area shall permit easy access for inspection and handling.  If 
materials are stored outdoors, stack materials off the ground, supported on 
a level platform, and fully protected from the weather.  Handle materials 
carefully to prevent damage.  Remove damaged items and provide new items.

1.4   EXTRA MATERIAL

Store at location designated by Government.  Two percent (2%) of each type 
of non-structural metal framing used on this project.

PART 2   PRODUCTS

2.1   MATERIALS

Provide steel materials for metal support systems with galvanized coating 
ASTM A 653/A 653M, G-60; aluminum coating ASTM A 463/A 463M, T1-25; or a 
55-percent aluminum-zinc coating.  Provide support systems and attachments 
per UFC 3-310-04, "Seismic Design for Buildings" in seismic zones.

2.1.1   Materials for Attachment of Lath

2.1.1.1   Suspended and Furred Ceiling Systems and Wall Furring

ASTM C 841, and ASTM C 847.

2.1.1.2   Non-loadbearing Wall Framing

NAAMM ML/SFA 920 and NAAMM EMLA 920.
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2.1.2   Materials for Attachment of Gypsum Wallboard

2.1.2.1   Suspended and Furred Ceiling Systems

ASTM C 645.

2.1.2.2   Nonload-Bearing Wall Framing and Furring

ASTM C 645, but not thinner than 0.0329 inch thickness.  The ASTM certified 
third party testing statement for equivalent thicknesses shall not apply.

A.  Maximum Deflection

Interior Studs:  Deflection Criteria 5 psf, L/240.

B.  Dimpled Metal Studs will not be allowed.

2.1.2.3   Furring Structural Steel Columns

ASTM C 645.  Steel (furring) clips and support angles listed in 
UL Fire Resistance may be provided in lieu of steel studs for erection of 
gypsum wallboard around structural steel columns.

2.1.2.4   Z-Furring Channels with Wall Insulation

Not lighter than 26 gage galvanized steel, Z-shaped, with 1-1/4 inch and 
3/4 inch flanges and depth as required by the insulation thickness provided.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Framing Sizes and Spacings

Comply with ASTM C754 except as indicated on Drawings.

3.1.2   Systems for Attachment of Lath

3.1.2.1   Suspended and Furred Ceiling Systems and Wall Furring

ASTM C 841, except as indicated otherwise.

3.1.2.2   Non-loadbearing Wall Framing

NAAMM ML/SFA 920, except provide framing members 16 inches o.c. unless 
indicated otherwise.

3.1.3   Systems for Attachment of Gypsum Wallboard

Comply with applicable ASTM C840 requirements. 

3.1.3.1   Suspended and Furred Ceiling Systems

ASTM C 754, except provide framing members 16 inches o.c. unless indicated 
otherwise.

3.1.3.2   Non-loadbearing Wall Framing and Furring

ASTM C 754, except as indicated otherwise.
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3.1.3.3   Furring Structural Steel Columns

Install studs or galvanized steel clips and support angles for erection of 
gypsum wallboard around structural steel columns in accordance with the 
UL Fire Resistance, design number(s) of the fire resistance rating indicated.

3.1.3.4   Z-Furring Channels with Wall Insulation

Install Z-furring channels vertically spaced not more than 24 inches o.c.  
Locate Z-furring channels at interior and exterior corners in accordance 
with manufacturer's printed erection instructions.  Fasten furring channels 
to masonry and concrete walls with powder-driven fasteners or hardened 
concrete steel nails through narrow flange of channel.  Space fasteners not 
more than 24 inches o.c.

3.2   ERECTION TOLERANCES

Provide framing members which will be covered by finish materials such as 
wallboard, plaster, or ceramic tile set in a mortar setting bed, within the 
following limits:

a.  Layout of walls and partitions: 1/8 inch from intended position;

b.  Plates and runners: 1/4 inch in 8 feet from a straight line;

c.  Studs: 1/4 inch in 8 feet out of plumb, not cumulative; and

d.  Face of framing members: 1/4 inch in 8 feet from a true plane.

Provide framing members which will be covered by ceramic tile set in 
dry-set mortar, latex-portland cement mortar, or organic adhesive within 
the following limits:

a.  Layout of walls and partitions: 1/4 inch from intended position;

b.  Plates and runners: 1/8 inch in 8 feet from a straight line;

c.  Studs: 1/8 inch in 8 feet out of plumb, not cumulative; and

d.  Face of framing members: 1/8 inch in 8 feet from a true plane.

        -- End of Section --
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SECTION 09 24 23

STUCCO
05/09

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete

ASTM C1032 (2006) Standard Specification for Woven 
Wire Plaster Base

ASTM C1063 (2011a) Standard Practice for Installation 
of Lathing and Furring to Receive Interior 
and Exterior Portland Cement-Based Plaster

ASTM C150/C150M (2011) Standard Specification for Portland 
Cement

ASTM C206 (2003; R 2009) Standard Specification for 
Finishing Hydrated Lime

ASTM C841 (2003; R 2008e1) Installation of Interior 
Lathing and Furring

ASTM C847 (2010a) Standard Specification for Metal 
Lath

ASTM C897 (2005; R 2009) Aggregate for Job-Mixed 
Portland Cement-Based Plasters

ASTM C926 (2011a) Application of Portland 
Cement-Based Plaster

ASTM C933 (2009) Welded Wire Lath

ASTM D1784 (2011) Standard Specification for Rigid 
Poly(Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly(Vinyl Chloride) (CPVC) 
Compounds

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
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that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Lath; G

SD-03 Product Data

Proportions and Mixing; G

SD-04 Samples

Stucco Finish Coat; G
Sample Panel; G

1.3   QUALITY ASSURANCE

Submit, if required, a SAMPLE PANEL as follows:  A sample panel of stucco, 
constructed at the jobsite, and located as directed, to demonstrate 
installation procedures, texture and color, prior to proceeding with any 
stucco work; panel size shall be a minimum of 4 feet wide x 8 feet high; 
containing each type accessory proposed for use and constructed in the 
vertical position.  Sample panel shall have exposed reinforcement at the 
edges.  Each phase of installation such as framing, scratch coat, brown 
coat, finish coat and curing procedures shall be demonstrated in the 
construction of the panel.  Submit one 12 inch square of reinforcement and 
one 12 inch length of each accessory proposed for use, prior to 
constructing the sample panel.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver packaged materials to the site in the original packages and 
containers with labels intact and seals unbroken.  Keep cementitious 
materials dry and stored off the ground, under cover and away from damp 
surfaces until ready to be used.  Aggregate shall be covered to prevent the 
absorption or loss of moisture.

1.5   ENVIRONMENTAL REQUIREMENTS

Do not apply stucco when the ambient temperature is 40 degrees F or lower, 
or when a drop in temperature below 40 degrees F is expected within 48 
hours after application.

PART 2   PRODUCTS

2.1   PORTLAND CEMENT

Portland cement shall conform to ASTM C150/C150M,  white portland cement, 
Type I.

2.2   STUCCO FINISH COAT

Stucco finish coat shall be a product using white portland cement and 
requiring only the addition of and mixing with water for application.  

Paint to match adjacent surfaces unless otherwise noted.
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2.3   LIME

Lime shall conform to ASTM C206, Type S.

2.4   SAND

Sand aggregate for job-mixed base coat and job-mixed finish coat stucco 
shall conform to ASTM C897.

2.5   ACCESSORIES

Accessories shall be roll formed galvanized steel, or rigid polyvinyl 
chloride (PVC), except that cornerite and striplath shall be formed from 
steel sheets with manufacturer's standard galvanized coating.  Vinyl 
members shall be in accordance with ASTM D1784.  Welded wire corner 
reinforcements shall be zinc coated, galvanized 17 gauge steel wire 
conforming to ASTM A185/A185M.  Furring shall include hangers, bolts, 
inserts, clips, fastenings, and attachments of number, size, and design to 
develop the full strength of the members.

2.6   STEEL FRAMING

Steel framing shall be as shown and shall be manufacturers standard 
products with shop applied protective coating.

2.7   METAL LATH

Metal lath shall conform to ASTM C847, types and weights in accordance with 
the various spacing shown in ASTM C841.  Lath for vertical application on 
steel and wood framing supports shall be expanded metal or welded or woven 
wire and shall have paper backing with a minimum vapor permeance of 5 perms.  
Woven wire lath shall be a maximum 1-1/2 x 1-1/2 inch mesh wire of not less 
than 0.0540 inch nominal diameter and shall conform to ASTM C1032.  Welded 
wire lath shall conform to ASTM C933, with openings not to exceed 2 x 2 
inches.  Expanded metal or wire lath shall be fabricated in a manner to 
provide not less than 1/4 inch keying between wire and paper backing and 
keying shall be obtained by a uniform series of slots in a perforated face 
paper woven between the wires.

2.8   WATER

Provide clean, fresh, potable water, free from amounts of oils, acids, 
alkalis and organic matter that would be injurious to the stucco.

PART 3   EXECUTION

3.1   FRAMING

Framing shall be installed as indicated.

3.2   CONTROL JOINTS

Control joints shall be located as indicated on the drawings.  
Prefabricated control joint members shall be installed prior to the 
application of the stucco.  Control joints shall be cleared of all stucco 
within the control area after stucco application and prior to final stucco 
set.
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3.3   LATH

Install lath in accordance with ASTM C841 or ASTM C1063 except as otherwise 
specified.  Metal and wire lath shall be applied straight, without buckles 
and with joints staggered.  End laps of metal lath shall be not less than 1 
inch.  When paper-backed lath is used, the paper shall be split from the 
lath at all lap areas to provide a paper to paper and lath to lath lap.  
Horizontal joints shall be shiplapped.  Lath shall be interrupted at all 
control joints.  Submit drawings showing details of construction for 
reinforcement, furring, and grounds; including manufacturer's installation 
instructions for stucco materials, and locations where each mix and coating 
thickness will be used.

3.3.1   Steel and Wood Supports

Metal lath without integral backing over vertical open or solid wood and 
steel backing frame construction shall be applied only after a backing of 
shiplapped waterproofed building paper or other approved material has been 
applied to the area to receive the stucco.  Lath shall be secured to the 
wood frames with nails or staples spaced not over 6 inches on centers along 
each support; and where sheets of lath are lapped, fasteners shall be 
driven so as to hold both lapped edges securely in place.  Lath shall be 
secured to steel frames in accordance with ASTM C841 or ASTM C1063, as 
applicable.

3.3.2   On Concrete and Masonry

Fasten lath every 8 inches vertically and every 16 inches horizontally.  
Where wood supports adjoin masonry or concrete in the same direction, 
provide casing bead, control joints, or reinforcement as indicated.

3.3.3   Over Metal Lintels and Flashings

Lath over metal lintels shall be extended vertically over the angles to a 
height of not less than 6 inches and horizontally across the underside of 
the lintels and shall be secured in an approved manner.  Lath over metal 
flashings shall lap the flashings not less than 2 inches and shall be 
extended vertically for a height of not less than 6 inches.

3.3.4   Special Shapes, Profiles, and Contours

Special shapes, profiles, and contours shall be formed with wood, metal or 
aluminum furring and reinforcing.

3.4   FURRING

Furring shall be installed to true lines and surfaces and shall be rigidly 
supported and secured in place.

3.5   PREPARATION OF SURFACES

Preparation of surfaces for application of stucco to solid bases such as 
stone, masonry or concrete shall conform to the applicable requirements of 
ASTM C926.

3.6   PROPORTIONS AND MIXING

Proportions and mixing for job-mixed base coat and finish coat shall 
conform to the applicable requirements of ASTM C926.  Mixing of mill-mixed 
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finish coat shall be in accordance with the manufacturer's directions.  
Submit detailed description of the proposed job-mix proportions for base 
and finish coats; including identification of thickness of coats.

3.7   STUCCO APPLICATION

Stucco shall be applied in three coats to a thickness of not less than 1 
inch as measured from the back plane of metal reinforcement, exclusive of 
ribs or dimples or from the face of solid backing or support, with or 
without metal reinforcement, to the finished stucco surface, including 
moderate texture variations.  Stucco application shall conform to the 
applicable requirements of ASTM C926 and the following:

3.7.1   Workmanship

Items or features of the work in connection with or adjoining the stucco 
shall be in place, plumb, straight, and true prior to beginning the stucco 
work.  Metal and wire lath, where required, shall be in place and 
positioned to provide a good key at back of lath.  Where lath is applied 
over copper, the copper shall be given a heavy coat of bituminous paint.  
Masonry surfaces to receive stucco shall be evenly dampened immediately 
prior to application of stucco.  Each stucco coat shall be applied 
continuously in one general direction, without allowing mortar to dry at 
edges.  Where it is impossible to work the full dimension of a wall surface 
in a continuous operation, jointing shall be made at a break, opening, or 
other natural division of the surface.  Edges to be joined shall be 
dampened slightly to produce a smooth confluence.  Exterior corners of 
stucco shall be slightly rounded.  Stucco on soffit surfaces shall be 
pitched forward to form a drip.

3.7.2   Scratch Coat

Scratch coat shall be applied not less than 3/8 inch thick under sufficient 
pressure to form good keys and to completely embed the reinforcement.  
Before the scratch coat has set, it shall be lightly scratched in one 
direction and vertical surfaces shall be scratched in the horizontal 
direction only.  The scratch coat shall be fog cured for a minimum of 72 
hours.

3.7.3   Brown Coat

The scratch coat shall be dampened evenly to obtain uniform suction before 
the brown coat is applied.  There shall be no visible water on the surface 
when the brown coat is applied.  The brown coat shall be applied to the 
scratch coat with sufficient pressure to force the stucco into the 
scratches and shall be brought to a plumb, true, even plane with rod or 
straightedge.  When set sufficiently, the brown coat shall be uniformly 
floated with a dry float to promote densification of the coat and to 
provide a surface receptive to bonding of the finish coat.  Brown coat 
shall be fog cured for a minimum of 72 hours.

3.7.4   Finish Coat

Surfaces of the brown coat shall be dampened not more than 1 hour before 
the finish coat is to be applied to a uniform wetness with no free-standing 
water on the surface.  The finish coat shall have a smooth trowel finish 
and shall conform to the approved sample.  The finish coat shall be fog 
cured for a minimum of 48 hours.  Care shall be taken to prevent staining.
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3.7.5   Surface Tolerance

When a 10 foot straightedge is placed at any location on the finished 
surface of the stucco, excluding rough-textured finish, the surface shall 
not vary more than 1/8 inch from the straightedge.

3.8   CURING AND PROTECTION

Perform fog curing by applying a fine mist of water to the stucco.  Care 
shall be exercised during fog curing to avoid erosion damage of the stucco 
surfaces.  Do not use a solid stream of water.  Frequency of fogging shall 
be not less than three times daily.  Protect the stucco from the direct 
rays of the sun during severe drying conditions using canvas, cloth or 
other approved sheet material, when directed.

3.9   PATCHING AND POINTING

Loose, cracked, damaged or defective work shall be replaced or patched as 
directed.  Patching shall match existing work in texture and color and 
shall be finished flush.

        -- End of Section --
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GYPSUM BOARD
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A108.11 (1992; Reaffirmed 2005) Specifications for 
Interior Installation of Cementitious 
Backer Units

ANSI A108/A118/A136.1 (2009) American National Standards for the 
Installation of Ceramic Tile

ASTM INTERNATIONAL (ASTM)

ASTM C 1002 (2007) Standard Specification for Steel 
Self-Piercing Tapping Screws for the 
Application of Gypsum Panel Products or 
Metal Plaster Bases to Wood Studs or Steel 
Studs

ASTM C 1047 (2010a) Standard Specification for 
Accessories for Gypsum Wallboard and 
Gypsum Veneer Base

ASTM C 1178/C 1178M (2008) Standard Specification for Glass 
Mat Water-Resistant Gypsum Backing Panel

ASTM C 1396/C 1396M (2009a) Standard Specification for Gypsum 
Board

ASTM C 475/C 475M (2002; R 2007) Joint Compound and Joint 
Tape for Finishing Gypsum Board

ASTM C 514 (2004; R 2009e1) Standard Specification 
for Nails for the Application of Gypsum 
Board

ASTM C 840 (2008) Application and Finishing of Gypsum 
Board

ASTM C 954 (2010) Steel Drill Screws for the 
Application of Gypsum Panel Products or 
Metal Plaster Bases to Steel Studs from 
0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) 
in Thickness

ASTM D 226/D 226M (2009) Standard Specification for 

SECTION 09 29 00  Page 3



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

Asphalt-Saturated Organic Felt Used in 
Roofing and Waterproofing

GYPSUM ASSOCIATION (GA)

GA 214 (2007) Recommended Levels of Gypsum Board 
Finish

GA 216 (2010) Application and Finishing of Gypsum 
Panel Products

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NASA 8719.11A (2008) NASA Technical Standard: Safety 
Standard for Fire Protection

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

UNDERWRITERS LABORATORIES (UL)

UL Fire Resistance (2010) Fire Resistance Directory

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation arefor information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Cementitious backer units; G

Glass Mat Covered or Reinforced Gypsum Sheathing; G

Glass Mat Covered or Reinforced Gypsum Sheathing Sealant; G

Accessories; G

Submit for each type of gypsum board and for cementitious backer 
units.

Certification; G

Gypsum Board; G (LEED)

  Submit documentation indicating percentage of post-industrial 
and post-consumer recycled content per unit of product.  Indicate 
relative dollar value of recycled content products to total dollar 
value of products included in project.

Adhesives; G (LEED)
Joint Treatment Materials; G
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  Submit manufacturer's product data, indicating VOC content.

Local/Regional Materials; G (LEED)

  Documentation indicating distance between manufacturing facility 
and the project site.  Indicate distance of raw material origin 
from the project site.  Indicate relative dollar value of 
local/regional materials to total dollar value of products 
included in project.

Environmental Data; G

SD-04 Samples; G

SD-07 Certificates

Asbestos Free Materials; G

Certify that gypsum board types, gypsum backing board types, 
cementitious backer units, and joint treating materials do not 
contain asbestos.

SD-08 Manufacturer's Instructions

Material Safety Data Sheets; G

SD-10 Operation and Maintenance Data; G

Manufacturer maintenance instructions; G

Waste Management; G

SD-11 Closeout Submittals

Local/Regional Materials; G (LEED)

  LEED documentation relative to local/regional materials credit 
in accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

Gypsum Board; G (LEED)

  LEED documentation relative to recycled content credit in 
accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

Adhesives; G (LEED)

  LEED documentation relative to low emitting materials credit in 
accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials in the original packages, containers, or bundles with 
each bearing the brand name, applicable standard designation, and name of 
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manufacturer, or supplier.

1.3.2   Storage

Keep materials dry by storing inside a sheltered building.  Where necessary 
to store gypsum board and cementitious backer units outside, store off the 
ground, properly supported on a level platform, and protected from direct 
exposure to rain, snow, sunlight, and other extreme weather conditions.  
Provide adequate ventilation to prevent condensation.  Store per 
manufacturer's recommendations for allowable temperature and humidity 
range.   Do not store panels near materials that may offgas or emit harmful 
fumes, such as kerosene heaters,  fresh paint, or adhesives.

1.3.3   Handling

Neatly stack gypsum board and cementitious backer units flat to prevent 
sagging or damage to the edges, ends, and surfaces.

1.4   ENVIRONMENTAL CONDITIONS

1.4.1   Temperature

Maintain a uniform temperature of not less than 50 degrees F in the 
structure for at least 48 hours prior to, during, and following the 
application of gypsum board, cementitious backer units, and joint treatment 
materials, or the bonding of adhesives.

1.4.2   Exposure to Weather

Protect gypsum board and cementitious backer unit products from direct 
exposure to rain, snow, sunlight, and other extreme weather conditions.

1.4.3   Temporary Ventilation

Provide temporary ventilation for work of this section.

1.5   SUSTAINABLE DESIGN REQUIREMENTS

1.5.1   Local/Regional Materials

Use materials or products extracted, harvested, or recovered, as well as 
manufactured, within a 500 mile radius from the project site, if available 
from a minimum of three sources.See Section 01 33 29 LEED(tm) DOCUMENTATION 
for cumulative total local material requirements.  Gypsum board materials 
may be locally available.

1.6   QUALIFICATIONS

Furnish type of gypsum board work specialized by the installer with a 
minimum of 3 years of documented successful experience.

PART 2   PRODUCTS

2.1   MATERIALS

Conform to specifications, standards and requirements specified.  Provide 
gypsum board types, gypsum backing board types, cementitious backing units, 
and joint treating materials manufactured from asbestos free materials only.
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2.1.1   Gypsum Board

ASTM C 1396/C 1396M.  See Section 01 33 29 LEED(tm) DOCUMENTATION for 
cumulative total recycled content requirements.  Gypsum board may contain 
post-consumer or post-industrial recycled content.

2.1.1.1   Regular

 48 inch wide, 5/8 inch thick,  tapered and featured edges.  

2.1.1.2   Type X (Special Fire-Resistant)

 48 inch wide, 5/8 inch thick, tapered edges.

2.1.2   Glass Mat Water-Resistant Gypsum Tile Backing Board

ASTM C 1178/C 1178M

2.1.2.1   Regular

 48 inch wide, 5/8 inch thick, square edges.

2.1.2.2   Type X (Special Fire-Resistant)

 48 inch wide, 5/8 inch thick, square edges.

2.1.3   Exterior Gypsum Board

Exterior Gypsum Soffit Board:  ASTM C 1396/C 1396M, with manufacturer's 
standard edges.

Glass-Mat Gypsum Sheathing Board:  ASTM C 1177/C 1177M, with fiberglass mat 
laminated to both sides and with manufacturer's standard edges.

2.1.4   Cementitious Backer Units

ANSI A108/A118/A136.1.

2.1.5   Joint Treatment Materials

ASTM C 475/C 475M.  Use all purpose joint and texturing compound containing 
inert fillers and natural binders, including lime compound.  Pre-mixed 
compounds shall be free of antifreeze, vinyl adhesives, preservatives, 
biocides and other slow releasing compounds.

2.1.5.1   Embedding Compound

Specifically formulated and manufactured for use in embedding tape at 
gypsum board joints and compatible with tape, substrate and fasteners.

2.1.5.2   Finishing or Topping Compound

Specifically formulated and manufactured for use as a finishing compound.

2.1.5.3   All-Purpose Compound

Specifically formulated and manufactured to serve as both a taping and a 
finishing compound and compatible with tape, substrate and fasteners.
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2.1.5.4   Setting or Hardening Type Compound

Specifically formulated and manufactured for use with fiber glass mesh tape.

2.1.5.5   Joint Tape

Use cross-laminated, tapered edge, reinforced paper, or fiber glass mesh 
tape recommended by the manufacturer.

2.1.6   Fasteners

2.1.6.1   Nails

ASTM C 514.  

2.1.6.2   Screws

ASTM C 1002, Type "G", Type "S" or Type "W" steel drill screws for 
fastening gypsum board to gypsum board, wood framing members and steel 
framing members less than 0.033 inch thick.  ASTM C 954 steel drill screws 
for fastening gypsum board to steel framing members 0.033 to 0.112 inch 
thick.  Provide cementitious backer unit screws with a polymer coating.  

2.1.6.3   Staples

 No. 16 USS gageflattened galvanized wire staples with 7/16 inch wide crown 
outside measurement and divergent point for base ply of two-ply gypsum 
board application.  Use as follows:

  Length of Legs (inch)              Thickness of Gypsum Board (inch)

       1 1/8                                      1/2
       1 1/4                                      5/8

2.1.7   Adhesives

Do not use adhesive containing benzene, carbon tetrachloride, or 
trichloroethylene.  Adhesive must meet the requirements of LEED low 
emitting materials credit.

2.1.7.1   Adhesive for Fastening Gypsum Board to Metal Framing

Not permitted.

2.1.7.2   Adhesive for Laminating

Not permitted.

2.1.8   Gypsum Studs

Provide one inch minimum thickness and 6 inch minimum width.  Studs may be 
of one inch thick gypsum board or multilayers fastened to required 
thickness.  Conform to ASTM C 1396/C 1396M for material.

2.1.9   Shaftwall Liner Panel

ASTM C 1396/C 1396M.  Conform to the UL Fire Resistance for the Design 
Numbers(s) indicated for shaftwall liner panels.  Manufacture liner panel 
for cavity shaftwall system, with water-resistant paper faces, bevel edges, 
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single lengths to fit required conditions, 1" thick, by 24" wide.

2.1.10   Accessories

ASTM C 1047.  Fabricate from corrosion protected steel or plastic designed 
for intended use.  Accessories manufactured with paper flanges are not 
acceptable.  Flanges shall be free of dirt, grease, and other materials 
that may adversely affect bond of joint treatment.  Provide prefinished or 
job decorated materials.  For predecorated gypsum board provide prefinished 
metal or plastic trim to match predecorated gypsum board.

2.1.11   Asphalt Impregnated Building Felt

Provide a 15 lb asphalt moisture barrier over gypsum sheathing.  Conforming 
to ASTM D 226/D 226M Type 1 (No. 15) for asphalt impregnated building felt.

2.1.12   Water

Provide clean, fresh, and potable water.

PART 3   EXECUTION

3.1   EXAMINATION

3.1.1   Framing and Furring

Verify that framing and furring are securely attached and of sizes and 
spacing to provide a suitable substrate to receive gypsum board and 
cementitious backer units.  Verify that all blocking, headers and supports 
are in place to support plumbing fixtures and to receive soap dishes, grab 
bars, towel racks, and similar items.  Do not proceed with work until 
framing and furring are acceptable for application of gypsum board and 
cementitious backer units.

3.1.2   Gypsum Board and Framing

Verify that surfaces of gypsum board and framing to be bonded with an 
adhesive are free of dust, dirt, grease, and any other foreign matter.  Do 
not proceed with work until surfaces are acceptable for application of 
gypsum board with adhesive.

3.1.3   Walls

Verify that surfaces of walls to receive gypsum board applied with adhesive 
are dry, free of dust, oil, form release agents, protrusions and voids, and 
any other foreign matter.  Do not proceed with work until surfaces are 
acceptable for application of gypsum board with adhesive.

3.2   APPLICATION OF GYPSUM BOARD

Apply gypsum board to framing and furring members in accordance with 
ASTM C 840 or GA 216 and the requirements specified.  Apply gypsum board 
with separate panels in moderate contact; do not force in place.  Stagger 
end joints of adjoining panels.  Neatly fit abutting end and edge joints.  
Use gypsum board of maximum practical length; select panel sizes to 
minimize waste.  Cut out gypsum board to make neat, close, and tight joints 
around openings.  In vertical application of gypsum board, provide panels 
in lengths required to reach full height of vertical surfaces in one 
continuous piece.  Lay out panels to minimize waste; reuse cutoffs whenever 
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feasible.  Surfaces of gypsum board and substrate members may be bonded 
together with an adhesive, except where prohibited by fire rating(s).  
Treat edges of cutouts for plumbing pipes, screwheads, and joints with 
water-resistant compound as recommended by the gypsum board manufacturer.  
Provide type of gypsum board for use in each system specified herein as 
indicated.

3.2.1   Semi-Solid Gypsum Board Partitions

Provide in accordance with ASTM C 840, System IV or GA 216.

3.2.2   Solid Gypsum Board Partitions

Provide in accordance with ASTM C 840, System V or GA 216.

3.2.3   Adhesive Application to Interior Masonry or Concrete Walls

Apply in accordance with ASTM C 840, System VI or GA 216.

3.2.4   Application of Gypsum Board to Steel Framing and Furring

Apply in accordance with ASTM C 840, System VIII or GA 216.

3.2.5   Arches and Bending Radii

Apply gypsum board in accordance with ASTM C 840, System IX or GA 216.

3.2.6   Gypsum Board for Wall Tile or Tile Base Applied with Adhesive

In dry areas (areas other than tubs, shower enclosures, saunas, steam 
rooms, gang shower rooms), apply glass mat water-resistant gypsum tile 
backing board or water-resistant gypsum backing board in accordance with 
ASTM C 840, System X or GA 216.

3.2.7   Exterior Application

Apply exterior gypsum board (such as at soffits) in accordance with 
ASTM C 840, System XI or GA 216, and per manufactuer's written instructions.

3.2.8   Floating Interior Angles

Minimize framing by floating corners with single studs and  drywall clips.  
Locate the attachment fasteners adjacent to ceiling and wall intersections 
in accordance with ASTM C 840, System XII or GA 216, for single-ply and 
two-ply applications of gypsum board to wood framing.

3.2.9   Control Joints

Install expansion and contraction joints in ceilings and walls in 
accordance with ASTM C 840, System XIII or GA 216.  Fill control joints 
between studs in fire-rated construction with firesafing insulation to 
match the fire-rating of construction.

3.3   APPLICATION OF CEMENTITIOUS BACKER UNITS

3.3.1   Application

In wet areas (tubs, shower enclosures, saunas, steam rooms, gang shower 
rooms), apply cementitious backer units in accordance with ANSI A108.11.  
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Place a 15 lb asphalt impregnated, continuous felt paper membrane behind 
cementitious backer units, between backer units and studs or base layer of 
gypsum board.  Place membrane with a minimum 6 inch overlap of sheets laid 
shingle style.

3.3.2   Joint Treatment

ANSI A108.11.

3.4   FINISHING OF GYPSUM BOARD

Tape and finish gypsum board in accordance with ASTM C 840, GA 214 and 
GA 216.  Finish plenum areas above ceilings to Level 1 in accordance with 
GA 214.  Finish water resistant gypsum backing board, ASTM C 1396/C 1396M, 
to receive ceramic tile to Level 2 in accordance with GA 214.  Finish walls 
and ceilings to receive a heavy-grade wall covering or have textured finish 
before painting to Level 3 in accordance with GA 214.  Finish walls and 
ceilings without critical lighting to receive flat paints, light textures, 
or wall coverings to Level 4 in accordance with GA 214.  Unless otherwise 
specified, finish all exposed gypsum board walls, partitions and ceilings 
to Level 4 in accordance with GA 214.  Provide joint, fastener depression, 
and corner treatment.  Tool joints as smoothly as possible to minimize 
sanding and dust.  Do not use fiber glass mesh tape with conventional 
drying type joint compounds; use setting or hardening type compounds only.  
Provide treatment for water-resistant gypsum board as recommended by the 
gypsum board manufacturer.  Protect workers, building occupants, and HVAC 
systems from gypsum dust.

3.4.1   Uniform Surface

Wherever gypsum board is to receive eggshell, semigloss or gloss paint 
finish, or where severe, up or down lighting conditions occur, finish 
gypsum wall surface in accordance to GA 214 Level 4.  In accordance with 
GA 214 Level 4, apply a thin skim coat of joint compound to the entire 
gypsum board surface, after the two-coat joint and fastener treatment is 
complete and dry.

3.5   SEALING

Seal openings around pipes, fixtures, and other items projecting through 
gypsum board and cementitious backer units as specified in Section 07 92 00 
JOINT SEALANTS  Apply material with exposed surface flush with gypsum board 
or cementitious backer units.

3.5.1   Sealing for Glass Mat or Reinforced Gypsum Board Sheathing

Apply silicone sealant in a 3/8 inch bead to all joints and trowel flat. 
Apply enough of the same sealant to all fasteners penetrating through the 
glass mat gypsum board surface to completely cover the penetration when 
troweled flat.  Do not place construction and materials behind sheathing 
until a visual inspection of sealed joints during daylight hours has been 
completed by Contracting Officer.

3.6   FIRE-RESISTANT ASSEMBLIES

Wherever fire-rated construction is indicated, provide materials and 
application methods, including types and spacing of fasteners, wall and 
ceiling framing in accordance with the specifications contained in 
UL Fire Resistance for the Design Number(s) indicated.  Joints of 
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fire-rated gypsum board enclosures shall be closed and sealed in accordance 
with UL test requirements or GA requirements.  Seal penetrations through 
rated partitions and ceilings tight in accordance with tested systems. Fire 
rated walls must be labeled per NASA 8719.11A requirements, Section 7.10.

3.7   PATCHING

Patch surface defects in gypsum board to a smooth, uniform appearance, 
ready to receive finishes.  

3.8   SHAFTWALL FRAMING

Install the shaftwall system in accordance with the system manufacturer's 
published instructions.  Coordinate bucks, anchors, blocking and other 
items placed in or behind shaftwall framing with electrical and mechanical 
work.  Patch or replace fireproofing materials which are damaged or removed 
during shaftwall construction.

3.9   WASTE MANAGEMENT

As specified in Waste Management Plan

Identify manufacturer's policy for collection or return of remaining 
construction scrap, unused material, demolition scrap, and packaging 
material.  Institute demolition and construction recycling to take 
advantage of manufacturer's programs.  When such a service is not 
available, seek local recyclers to reclaim the materials.

        -- End of Section --
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SECTION 09 30 00

CERAMIC TILE, QUARRY TILE, AND PAVER TILE
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A 185/A 185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete

ASTM C 1026 (1987; R 2002) Standard Test Method for 
Measuring the Resistance of Ceramic Tile 
to Freeze-Thaw Cycling

ASTM C 1027 (2009) Standard Test Method for 
Determining Visible Abrasion Resistance of 
Glazed Ceramic Tile

ASTM C 1028 (2007e1) Standard Test Method for 
Determining the Static Coefficient of 
Friction of Ceramic Tile and Other Like 
Surfaces by the Horizontal Dynamometer 
Pull-Meter Method

ASTM C 144 (2004) Standard Specification for 
Aggregate for Masonry Mortar

ASTM C 150/C 150M (2009) Standard Specification for Portland 
Cement

ASTM C 206 (2003; R 2009) Standard Specification for 
Finishing Hydrated Lime

ASTM C 207 (2006) Standard Specification for Hydrated 
Lime for Masonry Purposes

ASTM C 241/C 241M (2009) Standard Specification for Abrasion 
Resistance of Stone Subjected to Foot 
Traffic

ASTM C 33/C 33M (2008) Standard Specification for Concrete 
Aggregates

ASTM C 373 (1988; R 2006) Water Absorption, Bulk 
Density, Apparent Porosity, and Apparent 
Specific Gravity of Fired Whiteware 
Products
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ASTM C 482 (2002; R 2009) Bond Strength of Ceramic 
Tile to Portland Cement

ASTM C 501 (1984; R 2009) Relative Resistance to Wear 
of Unglazed Ceramic Tile by the Taber 
Abraser

ASTM C 648 (2004; R 2009) Breaking Strength of 
Ceramic Tile

ASTM C 847 (2010a) Standard Specification for Metal 
Lath

ASTM D 2103 (2010) Standard Specification for 
Polyethylene Film and Sheeting

ASTM D 226/D 226M (2009) Standard Specification for 
Asphalt-Saturated Organic Felt Used in 
Roofing and Waterproofing

ASTM D 4068 (2009) Chlorinated Polyethylene Sheeting 
for Concealed Water-Containment Membrane

BAY AREA AIR QUALITY MANAGEMENT DISTRICT (Bay Area AQMD)

Bay Area AQMD Rule 8-51 (1992; R 2001) Adhesive and Sealant 
Products

MARBLE INSTITUTE OF AMERICA (MIA)

MIA Design Manual (2003) Dimension Stone Design Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 99 (2005; TIA 05-1; TIA 05-2; TIA 05-3; 
Errata 05-1) Standard for Health Care 
Facilities

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168 (1989; R 2005) Adhesive and Sealant 
Applications

TILE COUNCIL OF NORTH AMERICA (TCNA)

TCA Hdbk (2007) Handbook for Ceramic Tile 
Installation

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

36 CFR 1191 Americans with Disabilities Act (ADA) 
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Accessibility Guidelines for Buildings and 
Facilities

1.2   SYSTEM DESCRIPTION

1.2.1   General Requirements

Close space, in which tile is being set, to traffic and other work.  Keep 
closed until tile is firmly set.  Do not walk or work on newly tiled floors 
without using kneeling boards or equivalent protection of the tiled 
surface.  Keep traffic off horizontal portland cement mortar installations 
for at least 72 hours.  Keep all traffic off epoxy installed floors for at 
least 40 hours after grouting, and heavy traffic off for at least 7 days, 
unless otherwise specifically authorized by manufacturer.  For materials 
like Tile, Accessories, and marble Thresholds submit Samples of sufficient 
size to show color range, pattern, type and joints.

1.2.2   Local/Regional Materials

Use materials or products extracted, harvested, or recovered, as well as 
manufactured, within a 500 mile radius from the project site, if available 
from a minimum of three sources. See Section 01 33 29 LEED(tm) 
DOCUMENTATION for cumulative total local material requirements.  Tile 
materials may be locally available.  Submit documentation indicating 
distance between manufacturing facility and the project site and also the 
distance of raw material origin from the project site.  For Tile and 
Reinforcing Wire Fabric indicate percentage of post-industrial and 
post-consumer recycled content per unit of product.  Indicate relative 
dollar value of recycled content products to total dollar value of products 
included in project.  Submit LEED documentation relative to local/regional 
materials credit in accordance with LEED Reference Guide.  Include in LEED 
Documentation Notebook.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. When used, a designation following the "G" designation identifies 
the office that will review the submittal for the Government.  Submit the 
following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detail Drawings; G

SD-03 Product Data

Local/Regional Materials; (LEED)

Tile; G
Setting-Bed; G
Mortar, Grout, and Adhesive; (LEED); G
Tile; (LEED); G
Reinforcing Wire Fabric; (LEED); G
Certification

SD-04 Samples

Tile; G

SECTION 09 30 00  Page 5



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

Accessories; G
Marble Thresholds G
Grout; G

SD-06 Test Reports

Testing; G

SD-07 Certificates

Tile; G
Mortar, Grout, and Adhesive; G

SD-11 Closeout Submittals

Local/Regional Materials; (LEED); G
Tile; (LEED); G
Reinforcing Wire Fabric; (LEED); G
Adhesives; (LEED); G

1.4   QUALITY ASSURANCE

Dimension and draw detail drawings at a minimum scale of 1/4 inch = 1 foot.  
Include drawings of pattern at inside corners, outside corners, termination 
points and location of all equipment items such as thermostats, switch 
plates, mirrors and toilet accessories mounted on surface.  Submit drawings 
showing ceramic tile pattern elevations and floor plans.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the project site in manufacturer's original unopened 
containers with seals unbroken and labels and hallmarks intact.  Protect 
materials from weather, and store them under cover in accordance with 
manufacturer's printed instructions.

1.6   ENVIRONMENTAL REQUIREMENTS

Do not perform ceramic tile work unless the substrate and ambient 
temperature is at least 50 degrees F and rising.  Maintain temperature above
 50 degrees F while the work is being performed and for at least 7 days 
after completion of the work.  When temporary heaters are used, ventilate 
the area to the outside to avoid carbon dioxide damage to new tilework.

1.7   WARRANTY

Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a 1-year period.

1.8   EXTRA MATERIALS

Supply an extra two percent of each type tile used in clean and marked 
cartons.

PART 2   PRODUCTS

2.1   TILE

Conform to TCA Hdbk for standard grade tile.  Provide grade sealed 
containers.  Mark seals with the marks on the signed master grade 
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certificate.  Provide an impact resistant tile with a minimum floor 
breaking strength for wall tile of 90 pound and for floor tile of 250 pound 
in accordance with ASTM C 648.  The manufacturer will provide a frost 
resistant rating for tile used in cold climate projects as determined by 
ASTM C 1026.  Provide a 0.10 maximum percent water absorption in accordance 
with ASTM C 373.  Provide a minimum coefficient of friction of 0.60 wet and 
dry in accordance with ASTM C 1028.  Identify floor tile as Class IV 
Plus-Extra Heavy  Traffic, durability classification as rated by the 
manufacturer when tested in accordance with ASTM C 1027 for abrasion 
resistance as related to foot traffic.  Coordinate the color with Finish 
Materials Legend G-003. 

2.1.1   Porcelain Tile CT1, CT2, CT3

Furnish an unglazed porcelain tile and trim with the color extending 
uniformly through the body of the tile.  Provide a nominal size of 6 by 12 
inches and 3 by 12 inches  by 5/16 inch thick.  Criteria for tile to meet 
or exceed is as follows:  Abrasive wear in accordance with ASTM C 501 and 
bonding strength in accordance with ASTM C 482.  Comply with 36 CFR 1191 
for coefficient of friction for interior tiled floors.  Coordinate color 
with Finish Materials Legend.

2.2   SETTING-BED

Compose the setting-bed of the following materials:

2.2.1   Aggregate for Concrete Fill

Conform to ASTM C 33/C 33M for aggregate fill.  Do not exceed one-half the 
thickness of concrete fill for maximum size of coarse aggregate.

2.2.2   Portland Cement

Conform to ASTM C 150/C 150M for cement, Type I, white for wall mortar and 
gray for other uses.

2.2.3   Sand

Conform to ASTM C 144 for sand.

2.2.4   Hydrated Lime

Conform to ASTM C 206 for hydrated lime, Type S or ASTM C 207, Type S.

2.2.5   Metal Lath

Conform to ASTM C 847 for flat expanded type metal lath, and weighing a 
minimum 2.5 pound/square yard.

2.2.6   Reinforcing Wire Fabric

Conform to ASTM A 185/A 185M for wire fabric. Provide 2 by 2 inch mesh. 

2.3   WATER

Provide potable water.

SECTION 09 30 00  Page 7



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

2.4   MORTAR, GROUT, AND ADHESIVE

Submit certificates indicating conformance with specified requirements.  
Submit LEED documentation relative to low-emitting materials credit in 
accordance with LEED Reference Guide.  Include in LEED Documentation 
Notebook.  Interior adhesives, sealants, primers and sealants used as 
filler must meet the requirements of LEED low emitting materials credit.  
Conform to SCAQMD Rule 1168 and Bay Area AQMD Rule 8-51, and to the 
following for mortar, grout, adhesive, and sealant:

2.4.1   Latex-Portland Cement Mortar

TCA Hdbk.  

2.4.2   Ceramic Tile Grout

TCA Hdbk; petroleum-free and plastic-free sand portland cement grout, 3/16 
inch sanded grout.  Additive to grout:  TEC Grout Boost.  Maximum VOC 
content of 150 grams/liter.

2.4.3   Sealants

Comply with applicable regulations regarding toxic and hazardous materials 
and as specified.  Single-component polyurethane sealant shall have a 
zero-VOC content.

2.4.4   Cementitious Backer Board

Provide cementitious backer units, for use as tile substrate over wood 
sub-floors, in accordance with TCA Hdbk.  Furnish 1/2inch thick 
cementitious backer units.

2.5   MARBLE THRESHOLDS

Provide marble thresholds of size required by drawings or conditions.  
Categorize marble Group A as classified by MIA Design Manual.  Provide a 
fine sand-rubbed finish marble with white in color as approved by the 
Contracting Officer.  Provide minimum 12.0 marble abrasion when tested in 
accordance with ASTM C 241/C 241M.

2.6   MEMBRANE MATERIALS

Conform to ASTM D 226/D 226M, Type 1 for 15 pound waterproofing membrane, 
asphalt-saturated building felt.  Conform to ASTM D 2103 ASTM D 4068  4 mil 
for polyethylene film.

PART 3   EXECUTION

3.1   PREPARATORY WORK AND WORKMANSHIP

Inspect surface to receive tile in conformance to the requirements of 
TCA Hdbk for surface conditions for the type setting bed specified and for 
workmanship.  Provide variations of tiled surfaces that fall within maximum 
values shown below:

            TYPE                   WALLS                   FLOORS

  Dry-Set Mortar                1/8 inch in 8 ft.        1/8  inch in 10 ft.
  Organic Adhesives             1/8 inch in 8 ft.        1/16 inch in 3 ft.
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            TYPE                   WALLS                   FLOORS
  Latex Portland Cement Mortar  1/8 inch in 8 ft.        1/8  inch in 10 ft.
  Epoxy                         1/8 inch in 8 ft.        1/8  inch in 10 ft.

3.2   GENERAL INSTALLATION REQUIREMENTS

Do not start tile work until roughing in for mechanical and electrical work 
has been completed and tested, and built-in items requiring membrane 
waterproofing have been installed and tested.  Do not start floor tile 
installation in spaces requiring wall tile until after wall tile has been 
installed.  Apply tile in colors and patterns indicated in the area shown 
on the drawings.  Install tile with the respective surfaces in true even 
planes to the elevations and grades shown.  Provide special shapes as 
required for sills, jambs, recesses, offsets, external corners, and other 
conditions to provide a complete and neatly finished installation.  Solidly 
back tile bases and coves with mortar.

3.3   INSTALLATION OF WALL TILE

Install wall tile in accordance with the TCA Hdbk, method TCNA W244C-07.

3.3.1   Latex-Portland Cement Mortar

Use Latex-Portland Cement to install tile in accordance with TCA Hdbk.  Use 
Latex Portland Cement when installing porcelain ceramic tile.

3.4   INSTALLATION OF MARBLE THRESHOLDS

Install thresholds where indicated, in a manner similar to that of the 
ceramic tile floor.  Provide thresholds full width of the opening.  Install 
head joints at ends not exceeding 1/4 inch in width and grouted full.

3.5   TESTING

Perform electrical resistance tests on conductive flooring, in the presence 
of the Contracting Officer, by a technician experienced in such work.  
Furnish a copy of the test results.  Provide test procedures, testing 
apparatus, and test results in accordance with the provisions for 
Conductive Flooring in NFPA 99.

3.6   EXPANSION JOINTS

Form and seal joints as specified in Section 07 92 00 JOINT SEALANTS.

3.6.1   Walls

Provide expansion joints at control joints in backing material.  Wherever 
backing material changes, install an expansion joint to separate the 
different materials, in accordance with TCA Handbook.

3.7   CLEANING AND PROTECTING

Upon completion, thoroughly clean tile surfaces in accordance with 
manufacturer's approved cleaning instructions.  Do not use acid for 
cleaning glazed tile.  Clean floor tile with resinous grout or with factory 
mixed grout in accordance with printed instructions of the grout 
manufacturer.  After the grout has set, provide a protective coat of a 
noncorrosive soap or other approved method of protection for tile wall 
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surfaces.  Cover tiled floor areas with building paper before foot traffic 
is permitted over the finished tile floors.  Provide board walkways on 
tiled floors that are to be continuously used as passageways by workmen.  
Replace damaged or defective tiles.

3.8   WASTE MANAGEMENT

Separate waste, including metal and cardboard, in accordance with the Waste 
Management Plan.  Place materials defined as hazardous or toxic waste, 
including used sealant and adhesive tubes and containers, in designated 
containers and areas.  Close and seal tightly partly used sealant and 
adhesive containers and store in protected, well-ventilated, fire-safe area 
at moderate temperature.  Place materials defined as hazardous or toxic 
waste, including used sealant and adhesive tubes and containers, in 
designated containers and areas and dispose of properly.  Set aside and 
protect half-tile and larger offcuts and remainders for reuse.  Crush 
broken tile, offcuts smaller than a half tile, and excess mortar and grout 
for use as mosaic, sub-base, or fill.  Identify manufacturer's policy for 
collection or return of construction scrap, unused material, demolition 
scrap, and packaging material.  Institute recycling to take advantage of 
manufacturer's programs.  When such a service is not available, seek local 
recyclers to reclaim the materials.

        -- End of Section --
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SECTION 09 51 00

ACOUSTICAL CEILINGS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A 1008/A 1008M (2010) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardened

ASTM A 489 (2004e1) Standard Specification for Carbon 
Steel Lifting Eyes

ASTM A 641/A 641M (2009a) Standard Specification for 
Zinc-Coated (Galvanized) Carbon Steel Wire

ASTM A 653/A 653M (2009a) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM B 633 (2007) Standard Specification for 
Electrodeposited Coatings of Zinc on Iron 
and Steel

ASTM C 423 (2009a) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM C 635/C 635M (2007) Manufacture, Performance, and 
Testing of Metal Suspension Systems for 
Acoustical Tile and Lay-In Panel Ceilings

ASTM C 636/C 636M (2008) Standard Practice for Installation 
of Metal Ceiling Suspension Systems for 
Acoustical Tile and Lay-In Panels

ASTM C 834 (2010) Latex Sealants

ASTM E 1264 (2008e1) Acoustical Ceiling Products

ASTM E 1477 (1998a; R 2008) Luminous Reflectance 
Factor of Acoustical Materials by Use of 
Integrating-Sphere Reflectometers
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ASTM E 580/E 580M (2010a) Application of Ceiling Suspension 
Systems for Acoustical Tile and Lay-In 
Panels in Areas Requiring Moderate Seismic 
Restraint

ASTM E 795 (2005) Mounting Test Specimens During 
Sound Absorption Tests

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-310-04 (2007; Change 1) Seismic Design for 
Buildings

UNDERWRITERS LABORATORIES (UL)

UL Fire Resistance (2010) Fire Resistance Directory

1.2   SYSTEM DESCRIPTION

Provide sound controlling units mechanically mounted on a ceiling 
suspension system for acoustical treatment.  The unit size, texture, 
finish, and color must be as specified.  The location and extent of 
acoustical treatment shall be as shown on the approved detail drawings.  
Submit drawings showing suspension system, method of anchoring and 
fastening, details, and reflected ceiling plan.  Coordinate with paragraph 
RECLAMATION PROCEDURES for reclamation of mineral fiber acoustical ceiling 
panels to be removed from the job site.

1.2.1   Ceiling Attenuation Class

Provide acoustical blanket insulation adjacent to demountable partitions, 
as indicated on drawings.  

1.2.2   Ceiling Sound Absorption

Determine the Noise Reduction Coefficient (NRC) in accordance with 
ASTM C 423 Test Method.

1.2.3   Light Reflectance

Determine light reflectance factor in accordance with ASTM E 1477 Test 
Method.

1.2.4   Other Submittals Requirements

The following shall be submitted:

a. Manufacturer's data indicating percentage of recycle material in 
acoustic ceiling tiles to verify affirmative procurement compliance.

b.  Total weight and volume quantities of acoustic ceiling tiles with 
recycle material.

c. Manufacturer's catalog showing UL classification of fire-rated 
ceilings giving materials, construction details, types of floor and 
roof constructions to be protected, and UL design number and fire 
protection time rating for each required floor or roof construction and 
acoustic ceiling assembly.
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  Reports by an independent testing laboratory attesting that 
acoustical ceiling systems meet specified fire endurance and sound 
transmission requirements.  Data attesting to conformance of the 
proposed system to Underwriters Laboratories requirements for the fire 
endurance rating listed in UL Fire Resistance may be submitted in lieu 
of test reports.

  Certificate attesting that the mineral based acoustical units 
furnished for the project contain recycled material and showing an 
estimated percent of such material.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Approved Detail Drawings; G

SD-03 Product Data

Acoustical Ceiling Systems; G

SD-04 Samples

Acoustical Units; G
Acoustic Ceiling Tiles; G

SD-06 Test Reports

Ceiling Attenuation Class; G

SD-07 Certificates

Acoustical Units; G
Acoustic Ceiling Tiles; G

1.4   DELIVERY, STORAGE. AND HANDLING

Deliver materials to the site in the manufacturer's original unopened 
containers with brand name and type clearly marked.  Carefully handle and 
store materials in dry, watertight enclosures.  Immediately before 
installation, store acoustical units for not less than 24 hours at the same 
temperature and relative humidity as the space where they will be installed 
in order to assure proper temperature and moisture acclimation.

1.5   ENVIRONMENTAL REQUIREMENTS

Maintain a uniform temperature of not less than 60 degrees F nor more than 
85 degrees F and a relative humidity of not more than 70 percent for 24 
hours before, during, and 24 hours after installation of acoustical units.

1.6   SCHEDULING

Complete and dry interior finish work such as plastering, concrete and 
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terrazzo work before ceiling installation.  Complete mechanical, 
electrical, and other work above the ceiling line; install and start 
operating heating, ventilating, and air conditioning systems in order to 
maintain temperature and humidity requirements.

1.7   WARRANTY

Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a one year period.  Include an agreement to repair or replace 
acoustical panels that fail within the warranty period in the standard 
performance guarantee or warranty.  Failures include, but are not limited 
to, sagging and warping of panels; rusting and manufacturers defects of 
grid system.

1.8   EXTRA MATERIALS

Furnish spare tiles, from the same lot as those installed, of each color at 
the rate of 5 tiles for each 1000 tiles installed.

PART 2   PRODUCTS

2.1   ACOUSTICAL UNITS

Acoustical Ceiling Systems. Comply with EPA requirements in accordance with 
Section 01 62 35 RECYCLED / RECOVERED MATERIALS.  Submit 6 samples of each 
type of acoustical unit and each type of suspension grid tee section 
showing texture, finish, and color.  Conform acoustical units to ASTM E 1264, 
Class A, and the following requirements:

2.1.1   Affirmative Procurement

Mineral Wool, Cellulose, and Laminated Paperboard used in acoustic ceiling 
tiles are materials listed in the EPA's Comprehensive Procurement 
Guidelines (CPG) (http://www.epa.gov/cpg/).  EPA's recommended Recovered 
Materials Content Levels for Mineral Wool, Cellulose, Structural Fiberboard 
and Laminated Paperboard are:

  Product      Material          Percent of Post           Percent of Total
                                Consumer Materials        Recovered Materials

Laminate    Post Consumer Paper       100                        100
Paperboard

Rock Wool   Slag                       75

Cellulose   Post Consumer Paper        75                         75

a.  The recommended recovered materials content levels are based on the 
weight (not volume) of materials in the insulating core only.

b.  Submit recycled material content data for acoustic ceiling tiles 
indicating compliance with affirmative procurement.

c.  Submit total weight and volume quantities of acoustic ceiling tiles 
with recycle material.

2.1.2   Units for Exposed-Grid System ACP1

a.  Type:  XII (fiberglass base with membrane-faced overlay).
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b.  Flame Spread:  Class A, 25 or less.

c.  Pattern:  E.

d.  Minimum NRC:  0.95 in open office areas, in conference rooms, 
executive offices, teleconferencing rooms, and other rooms as designated
 when tested on mounting Type E-400 of ASTM E 795.

e.  Minimum Light Reflectance Coefficient:  0.90.

f.  Nominal size:  24 x 24 x 1 inch.

g.  Edge detail: Square.

h.  Finish:  Factory-applied standard finish.

i.  Minimum CAC:  N/A.

2.1.3   Unit Acoustical Absorbers

Absorbers shall be individually mounted sound absorbing plaques composed of 
glass fibers or non-asbestos mineral fibers and having a NRC range of not 
less than 0.60 - 0.70 when tested in accordance with ASTM C 423 and 
reported as a 4 frequency average.

2.2   SUSPENSION SYSTEM, ACP1

Provide standardexposed-grid direct hung, exposed, upward access as shown 
on drawings suspension system conforming to ASTM C 635/C 635M for 
intermediate-duty systems.  Provide surfaces exposed to view of steel with 
a factory-applied white  baked-polyester finish.  Provide wall molding 
having a flange of not less than 9/16 inch.  Provide standard  corners.  
Suspended ceiling framing system must have the capability to support the 
finished ceiling, light fixtures, air diffusers, and accessories, as 
shown.  Provide a suspension system with a maximum deflection of 1/360 of 
the span length.  Conform seismic details to the guidance in UFC 3-310-04 
and ASTM E 580/E 580M.

2.3   HANGERS

Provide hangers and attachment capable of supporting a minimum 300 pound 
ultimate vertical load without failure of supporting material or attachment.

2.3.1   Wires

Conform wires to ASTM A 641/A 641M, Class 1, zinc coated, soft temper,.  
Wire diameter size shall be selected so its stress at 3 times hanger design 
load (ASTM C 635, Table 1, Direct Hung) will be less than yield stress of 
wire but not less than 0.11 diameter wire. 

2.3.2   Straps

Provide straps of 1 by 3/16 inch galvanized steel conforming to 
ASTM A 653/A 653M, with a light commercial zinc coating or 
ASTM A 1008/A 1008Mwith an electrodeposited zinc coating conforming to 
ASTM B 633, Type RS.
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2.3.3   Rods

Provide 3/16 inch diameter threaded steel rods, zinc or cadmium coated.

2.3.4   Eyebolts

Provide eyebolts of weldless, forged-carbon-steel, with a straight-shank in 
accordance with ASTM A 489.  Eyebolt size must be a minimum  1/4 inch, zinc 
coated.

2.3.5   Masonry Anchorage Devices

Comply with ASTM C 636/C 636M for anchorage devices.

2.4   ACOUSTICAL CEILING ACCESS PANELS

Provide access panels that match adjacent acoustical units, designed and 
equipped with suitable framing and fastenings for removal and replacement 
without damage.  Size panel to be not less than 12 by 12 inch or more than 
12 by 24 inch.

a.  Attach an identification plate of 0.032 inch thick aluminum,  3/4 
inch in diameter, stamped with the letters "AP" and finished the same 
as the unit, near one corner on the face of each access panel.

b.  Identify ceiling access panel by a number utilizing white 
identification plates or plastic buttons with contrasting numerals.  
Provide plates or buttons of minimum 1 inch diameter and securely 
attached to one corner of each access unit.  Provide a typewritten card 
framed under glass listing the code identification numbers and 
corresponding system descriptions listed above.  Mount the framed card 
where directed and furnish a duplicate card to the Contracting 
Officer.  Code identification system is as follows:

1  Fire detection/alarm system

2  Air conditioning controls

3  Plumbing system

4  Heating and steam systems

5  Air conditioning duct system

6  Sprinkler system

7  Intercommunication system

9  Pneumatic tube system

11  Program entertainment

12  Telephone junction boxes

13  Detector X-ray

2.5   ADHESIVE

Use adhesive as recommended by tile manufacturer.
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2.6   FINISHES

Use manufacturer's standard textures, patterns and finishes as specified 
for acoustical units and suspension system members.  Treat ceiling 
suspension system components to inhibit corrosion.

2.7   COLORS AND PATTERNS

Use colors and patterns for acoustical units and suspension system 
components per Finish Materials Legend.

2.8   ACOUSTICAL SEALANT

Conform acoustical sealant to ASTM C 834, nonstaining.

2.9   ACCESSORIES

ACP1 Basis of Design:

As inidicated on Drawings.

PART 3   EXECUTION

3.1   INSTALLATION

Examine surfaces to receive directly attached acoustical units for 
unevenness, irregularities, and dampness that would affect quality and 
execution of the work.  Rid areas, where acoustical units will be cemented, 
of oils, form residue, or other materials that reduce bonding capabilities 
of the adhesive.  Complete and dry interior finish work such as plastering, 
concrete, and terrazzo work before installation.  Complete and approve 
mechanical, electrical, and other work above the ceiling line prior to the 
start of acoustical ceiling installation.  Provide acoustical work complete 
with necessary fastenings, clips, and other accessories required for a 
complete installation.  Do not expose mechanical fastenings in the finished 
work.  Lay out hangers for each individual room or space.  Provide hangers 
to support framing around beams, ducts, columns, grilles, and other 
penetrations through ceilings.  Keep main runners and carrying channels 
clear of abutting walls and partitions.  Provide at least two main runners 
for each ceiling span.  Wherever required to bypass an object with the 
hanger wires, install a subsuspension system so that all hanger wires will 
be plumb.

3.1.1   Suspension System

Install suspension system in accordance with ASTM C 636/C 636M and as 
specified herein.  Do not suspend hanger wires or other loads from 
underside of steel decking.

3.1.1.1   Plumb Hangers

Install hangers plumb and not pressing against insulation covering ducts 
and pipes.  Where lighting fixtures are supported from the suspended 
ceiling system, provide hangers at a minimum of four hangers per fixture 
and located not more than 6 inch from each corner of each fixture.
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3.1.1.2   Splayed Hangers

Where hangers must be splayed (sloped or slanted) around obstructions, 
offset the resulting horizontal force by bracing, countersplaying, or other 
acceptable means.

3.1.2   Wall Molding

Provide wall molding where ceilings abut vertical surfaces.  Miter corners 
where wall moldings intersect or install corner caps.  Secure wall molding 
not more than 3 inch from ends of each length and not more than 16 inch on 
centers between end fastenings.  Provide wall molding springs at each 
acoustical unit in semi-exposed or concealed systems.

3.1.3   Acoustical Units

Install acoustical units in accordance with the approved installation 
instructions of the manufacturer.  Ensure that edges of acoustical units 
are in close contact with metal supports, with each other, and in true 
alignment.  Arrange acoustical units so that units less than one-half width 
are minimized.  Hold units in exposed-grid system in place with 
manufacturer's standard hold-down clips, if units weigh less than 1 psf or 
if required for fire resistance rating.

3.1.4   Caulking

Seal all joints around pipes, ducts or electrical outlets penetrating the 
ceiling.  Apply a continuous ribbon of acoustical sealant on vertical web 
of wall or edge moldings.

3.1.5   Adhesive Application

Wipe back of tile to remove accumulated dust.  Daub acoustical units on 
back side with four equal daubs of adhesive.  Apply daubs near corners of 
tiles.  Ensure that contact area of each daub is at least 2 inch diameter 
in final position.  Press units into place, aligning joints and abutting 
units tight and uniform without differences in joint widths.

3.2   ACOUSTICAL CEILING ACCESS PANELS

Locate ceiling access panels directly under the items which require access.

3.3   CLEANING

Following installation, clean dirty or discolored surfaces of acoustical 
units and leave them free from defects.  Comply with manufacturer's 
instructions for cleaning and touch-up of minor finish damage. Ceiling 
touch-up paint, global white latex paint, should be used to hide minor 
scratches and nicks in the surface and to cover field-tegularized edges 
that are exposed to view. Remove units that are damaged or improperly 
installed and provide new units as directed.

3.4   RECLAMATION PROCEDURES

Neatly stack ceiling tile, designated for recycling by the Contracting 
Officer, on 4 by 4 foot pallets not higher than 4 foot.  Panels must be 
completely dry.  Shrink wrap and symmetrically stack pallets on top of each 
other without falling over.
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        -- End of Section --
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SECTION 09 65 00

RESILIENT FLOORING
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D 4078 (2002; R 2008) Water Emulsion Floor Polish

ASTM E 648 (2010) Standard Test Method for Critical 
Radiant Flux of Floor-Covering Systems 
Using a Radiant Heat Energy Source

ASTM F 1066 (2004) Standard Specification for Vinyl 
Composition Floor Tile

ASTM F 1482 (2004; R 2009e1) Installation and 
Preparation of Panel Type Underlayments to 
Receive Resilient Flooring

ASTM F 1700 (2004) Solid Vinyl Floor Tile

ASTM F 1861 (2008) Resilient Wall Base

ASTM F 1869 (2010) Measuring Moisture Vapor Emission 
Rate of Concrete Subfloor Using Anhydrous 
Calcium Chloride

ASTM F 2170 (2009) Determining Relative Humidity in 
Concrete Floor Slabs in situ Probes

ASTM F 710 (2008) Standard Practice for Preparing 
Concrete Floors to Receive Resilient 
Flooring

GREEN SEAL (GS)

GS-36 (2000) Commercial Adhesives

GREENGUARD ENVIRONMENTAL INSTITUTE (GEI)

GEI Greenguard Standards for Low Emitting 
Products

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS Scientific Certification Systems 
(SCS)Indoor Advantage
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168 (1989; R 2005) Adhesive and Sealant 
Applications

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

1.2   SYSTEM DESCRIPTION

1.2.1   Local/Regional Materials

Flooring and accessories may contain post-consumer, pre-consumer, or 
post-industrial recycled content.

1.2.2   Fire Resistance Requirements

Provide a minimum average critical radiant flux of 0.45 watts per square 
centimeter for flooring in corridors and exits when tested in accordance 
with ASTM E 648.

1.2.3   Other Submittal Requirements

The following shall be submitted in accordance with LEED:

a.  documentation indicating percentage of post-industrial and 
post-consumer recycled content per unit of product.  Indicate relative 
dollar value of recycled content products to total dollar value of 
products included in project.

b.  documentation indicating distance between manufacturing facility and 
the project site.  Indicate distance of raw material origin from the 
project site.  Indicate relative dollar value of local/regional 
materials to total dollar value of products included in project.

c.  documentation indicating type of biobased material in product and 
biobased content.  Indicate relative dollar value of biobased content 
products to total dollar value of products included in project.

d.  documentation relative to local/regional materials credit in accordance 
with LEED Reference Guide.  Include in LEED Documentation Notebook.

e.  documentation relative to recycled content credit in accordance with 
LEED Reference Guide.  Include in LEED Documentation Notebook.

f.  documentation relative to low-emitting materials credit in accordance 
with LEED Reference Guide.  Include in LEED Documentation Notebook.

g.  documentation relative to rapidly renewable materials credit in 
accordance with LEED Reference Guide.  Include in LEED Documentation 
Notebook.
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1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Resilient Flooring and Accessories; G

SD-03 Product Data

Resilient Flooring and Accessories; G
Adhesives; (LEED); G
Vinyl Composition Tile; G

Solid Vinyl Tile; G

Wall Base; G

Certification

SD-04 Samples

Resilient Flooring and Accessories; G

SD-06 Test Reports

Moisture, Alkalinity and Bond Tests; G

SD-08 Manufacturer's Instructions

Surface Preparation; G
Installation; G

SD-10 Operation and Maintenance Data

Resilient Flooring and Accessories; G

SD-11 Closeout Submittals

Resilient Flooring and Accessories; G
Adhesives; G

1.4   SUSTAINABLE DESIGN CERTIFICATION

Product shall be third party certified by GEI Greenguard Indoor Air Quality 
Certified, SCS Scientific Certification Systems Indoor Advantage or equal. 
Certification shall be performed annually and shall be current.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the building site in original unopened containers 
bearing the manufacturer's name, style name, pattern color name and number, 
production run, project identification, and handling instructions.  Store 
materials in a clean, dry, secure, and well-ventilated area free from 
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strong contaminant sources and residues with ambient air temperature 
maintained above 68 degrees F and below 85 degrees F, stacked according to 
manufacturer's recommendations.  Remove resilient flooring products from 
packaging to allow ventilation prior to installation.  Protect materials 
from the direct flow of heat from hot-air registers, radiators and other 
heating fixtures and appliances.  Observe ventilation and safety procedures 
specified in the MSDS.  Do not store rubber surface products with materials 
that have a high capacity to adsorb volatile organic compound (VOC) 
emissions.  Do not store exposed rubber surface materials in occupied 
spaces. 

1.6   ENVIRONMENTAL REQUIREMENTS

Maintain areas to receive resilient flooring at a temperature above 68 
degrees F and below 85 degrees F for 3 days before application, during 
application and 2 days after application, unless otherwise directed by the 
flooring manufacturer for the flooring being installed.  Maintain a minimum 
temperature of 55 degrees F thereafter.  Provide adequate ventilation to 
remove moisture from area and to comply with regulations limiting 
concentrations of hazardous vapors.

1.7   SCHEDULING

Schedule resilient flooring application after the completion of other work 
which would damage the finished surface of the flooring.

1.8   WARRANTY

Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a one year period.

1.9   EXTRA MATERIALS

Provide extra flooring material of each color and pattern at the rate of 5 
tiles for each 1000 tiles and 5 square feet for each 1000 square feet of 
sheet flooring installed.  Provide extra wall base material composed of 20 
linear feet of each type, color and pattern.  Package all extra materials 
in original properly marked containers bearing the manufacturer's name, 
brand name, pattern color name and number, production run, and handling 
instructions.  Provide extra materials from the same lot as those 
installed.  Leave extra stock at the site in location assigned by 
Contracting Officer.

PART 2   PRODUCTS

2.1   VINYL COMPOSITION TILE RF-2

Conform to ASTM F 1066 Class 2, (through pattern tile), Composition 1, 
asbestos-free, 12 inch square and 1/8 inch thick.  Provide color and 
pattern uniformly distributed throughout the thickness of the tile.  Tile 
shall contain a minimum of 10 percent recycled material.

2.2   SOLID VINYL TILE RF-1

Conform to ASTM F 1700 Class III printed film minimum wear layer thickness 
0.020 inch and minimum overall thickness 0.125 inch, Type B (embossed).  
Provide 4 by 36 inches square tile. 
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2.3   WALL BASE RB1

Conform to ASTM F 1861, Type TP (thermoplastic rubber) Style A  (straight - 
installed with carpet), and Style B (coved - installed with resilient 
flooring).  Provide 2.5 inches high and a minimum 1/8 inch thick wall base, 
coils in manufacturer's standard lengths.  Provide job formed corners in 
matching height, shape, and color.  Rubber shall contain a minimum of 14 
percent pre-consumer recycled material.  

2.4   MOULDING

Provide tapered mouldings of rubber  and types as recommended by flooring 
manufacturer for both edges and transitions of flooring materials 
specified.  Provide vertical lip on moulding of maximum 1/4 inch.  Provide 
bevel change in level between 1/4 and 1/2 inch with a slope no greater than 
1:2.

2.5   ADHESIVES

Provide adhesives for flooring, base and accessories as recommended by the 
manufacturer and comply with local indoor air quality standards.  Interior 
adhesives shall meet the requirements of LEED low emitting materials credit.
  VOC content shall be less than 50 grams/L the current VOC content limits 
of GS-36 and SCAQMD Rule 1168.  Submit manufacturer's descriptive data, 
documentation stating physical characteristics, and mildew and germicidal 
characteristics.  Provide Material Safety Data Sheets (MSDS) for all 
primers and adhesives to the Contracting Officer.  Highlight VOC emissions.

2.6   SURFACE PREPARATION MATERIALS

Provide surface preparation materials, such as panel type underlayment, 
lining felt, and floor crack fillers as recommended by the flooring 
manufacturer for the subfloor conditions.  Comply with ASTM F 1482 for 
panel type underlayment products.  Use one of the following substrates:

a. Concrete Substrate:  Prepare according to ASTM F 710.  Perform moisture 
test in each major area, minimum 1 per 1000 SF prior to installation.

2.7   POLISH/FINISH

Provide polish finish as recommended by the manufacturer and conform to 
ASTM D 4078 for polish.

2.8   CAULKING AND SEALANTS

Provide caulking and sealants in accordance with Section 07 92 00 JOINT 
SEALANTS.

2.9   MANUFACTURER'S COLOR, PATTERN AND TEXTURE

Provide color, pattern and texture for resilient flooring and accessories 
in accordance with Finish Materials Legend.  Color listed is not intended 
to limit the selection of equal colors from other manufacturers.  Provide 
floor patterns as specified on the Finish Plans.  Provide flooring in any 
one continuous area or replacement of damaged flooring in continuous area 
from same production run with same shade and pattern.  Submit scaled 
drawings indicating patterns (including location of patterns and colors) 
and dimensions.  Submit manufacturer's descriptive data and six samples of 
each indicated color and type of flooring, base, mouldings, and accessories 
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sized a minimum 2-1/2 by 4 inch.  Submit Data Package 1 in accordance with 
Section 01 78 23 OPERATION AND MAINTENANCE DATA.

PART 3   EXECUTION

3.1   EXAMINATION

Examine and verify that site conditions are in agreement with the design 
package.  Report all conditions that will prevent a proper installation.  
Do not take any corrective action without written permission from the 
Government.  Work will proceed only when conditions have been corrected and 
accepted by the installer.  Submit manufacturer's printed installation 
instructions for all flooring materials and accessories, including 
preparation of substrate, seaming techniques, and recommended adhesives.

3.2   SURFACE PREPARATION

Provide a smooth, true, level plane for surface preparation of the 
flooring, except where indicated as sloped.  Floor to be flat to within 
3/16 inch in 10 feet.  Prepare subfloor in accordance with flooring 
manufacturer's recommended instructions.  Prepare the surfaces of 
lightweight concrete slabs (as defined by the flooring manufacturer) as 
recommended by the flooring manufacturer.  Comply with ASTM F 710 for 
concrete subfloor preparation.  Floor fills or toppings may be required as 
recommended by the flooring manufacturer.  Install underlayments, when 
required by the flooring manufacturer, in accordance with manufacturer's 
recommended printed installation instructions.  Comply with ASTM F 1482 for 
panel type underlayments.  Before any work under this section is begun, 
correct all defects such as rough or scaling concrete, chalk and dust, 
cracks, low spots, high spots, and uneven surfaces.  Repair all damaged 
portions of concrete slabs as recommended by the flooring manufacturer.  
Remove concrete curing and sealer compounds from the slabs, other than the 
type that does not adversely affect adhesion.  Remove paint, varnish, oils, 
release agents, sealers, waxes, and adhesives, as required by the flooring 
product in accordance with manufacturer's printed installation instructions.

3.3   MOISTURE, ALKALINITY AND BOND TESTS

Determine the suitability of the concrete subfloor for receiving the 
resilient flooring with regard to moisture content and pH level by moisture 
and alkalinity tests.  Conduct moisture testing in accordance with 
ASTM F 1869 or ASTM F 2170, unless otherwise recommended by the flooring 
manufacturer.  Conduct alkalinity testing as recommended by the flooring 
manufacturer.  Determine the compatibility of the resilient flooring 
adhesives to the concrete floors by a bond test in accordance with the 
flooring manufacturer's recommendations.  Submit copy of test reports for 
moisture and alkalinity content of concrete slab, and bond test stating 
date of test, person conducting the test, and the area tested.

3.4   PLACING VINYL COMPOSITION, LINOLEUM AND SOLID VINYL TILES

Install tile flooring and accessories in accordance with manufacturer's 
printed installation instructions.  Prepare and apply adhesives in 
accordance with manufacturer's directions.  Keep tile lines and joints 
square, symmetrical, tight, and even.  Keep each floor in true, level 
plane, except where slope is indicated.  Vary edge width as necessary to 
maintain full-size tiles in the field, no edge tile to be less than 
one-half the field tile size, except where irregular shaped rooms make it 
impossible.  Cut flooring to fit around all permanent fixtures, built-in 
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furniture and cabinets, pipes, and outlets.  Cut, fit, and scribe edge tile 
to walls and partitions after field flooring has been applied.

3.5   PLACING MOULDING

Provide moulding where flooring termination is higher than the adjacent 
finished flooring and at transitions between different flooring materials.  
When required, locate moulding under door centerline.  Moulding is not 
required at doorways where thresholds are provided.  Secure moulding with 
adhesive as recommended by the manufacturer.  Prepare and apply adhesives 
in accordance with manufacturer's printed directions. 

3.6   PLACING WALL BASE

Install wall base in accordance with manufacturer's printed installation 
instructions.  Prepare and apply adhesives in accordance with 
manufacturer's printed directions.  Tighten base joints and make even with 
adjacent resilient flooring.  Fill voids along the top edge of base at 
masonry walls with caulk.  Roll entire vertical surface of base with hand 
roller, and press toe of base with a straight piece of wood to ensure 
proper alignment.  Avoid excess adhesive in corners.

3.7   CLEANING

Immediately upon completion of installation of flooring in a room or an 
area, dry/clean the flooring and adjacent surfaces to remove all surplus 
adhesive.  Clean flooring as recommended in accordance with manufacturer's 
printed maintenance instructions.  No sooner than 5 days after 
installation, wash flooring with a nonalkaline cleaning solution, rinse 
thoroughly with clear cold water, and, except for rubber flooring and stair 
treads, risers and stringers, vinyl and other flooring not requiring polish 
finish by manufacturer, apply the number of coats of polish in accordance 
with manufacturer's written instructions.  Clean and maintain all other 
flooring as recommended by the manufacturer.

3.8   WASTE MANAGEMENT

Separate offcuts and waste materials and reuse or recycle in accordance 
with the Waste Management Plan, keeping sheet materials larger than 2 
square feet and tiles larger than 1/2 tiles separate for reuse.  Identify 
manufacturer's policy for collection or return of construction scrap, 
unused material, demolition scrap, and/or packaging material.  Shred scrap 
cork and linoleum for composting on site.  Place materials defined as 
hazardous or toxic waste in designated containers and dispose of properly.  
Close and seal tightly partly used sealant and adhesive containers and 
store protected in a well ventilated fire-safe area at moderate temperature.

3.9   PROTECTION

From the time of installation until acceptance, protect flooring from 
damage as recommended by the flooring manufacturer.  Remove and replace 
flooring which becomes damaged, loose, broken, or curled and wall base 
which is not tight to wall or securely adhered.

       -- End of Section --
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SECTION 09 66 23

RESINOUS TERRAZZO FLOORING
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D 56 (2005; R 2010) Flash Point by Tag Closed 
Cup Tester

ASTM E 648 (2010e1) Standard Test Method for Critical 
Radiant Flux of Floor-Covering Systems 
Using a Radiant Heat Energy Source

ASTM F 2170 (2009) Determining Relative Humidity in 
Concrete Floor Slabs in situ Probes

NATIONAL TERRAZZO & MOSAIC ASSOCIATION (NTMA)

NTMA Info Guide (2000) Terrazzo Information Guide

1.2   RELATED REQUIREMENTS

Refer to Section 05 51 00 METAL STAIRS.

1.3   SYSTEM DESCRIPTION

Apply resinous terrazzo flooring, in the colors indicated, in the areas 
shown on the approved detail drawings.  Submit six 6 x 6 inches, (minimum) 
samples of each color of resinous terrazzo and six 6 inches lengths, of 
each type of strip.  Flooring shall be a thin-set epoxy resin terrazzo 
flooring and base system that conforms to the requirements specified in 
paragraphs 2.01A and B of NTMA Info Guide. Flooring material shall be Class 
I fire resistant.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Approved Detail Drawings; G
Strips; G
Control Joint Strips; G
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SD-03 Product Data

Each type of terrazzo material or product from manufacturer; G
Resin; G
Mixing, Proportioning, and Installation; G
Cleaning and Sealing; G
Certification; G

SD-04 Samples

Resinous Terrazzo Flooring; G

1.5   QUALITY ASSURANCE

1.5.1   Installer Qualifications
A.  A qualified installer who is acceptable to architect and epoxy terrazzo 
manufacturer to install manufacturer’s products.

1.  Engage a terrazzo contractor with at least five (5) years of 
satisfactory experience in installation of epoxy terrazzo. Terrazzo 
contractor shall demonstrate experience during last five (5) years of 
at least (5) projects of comparable scope and complexity of at least 50 
percent of the total square footage of this project.

2.  Engage an installer who is a contractor member of NTMA.

1.5.2   Source Limitations

B.  Obtain primary Epoxy Terrazzo Flooring System materials including 
membranes, primers, resins and hardening agents from a single manufacturer 
with proof of NTMA membership.

1.  Obtain aggregates, divider strips, sealers, cleaners from source 
recommended by primary materials manufacturer.

1.5.3   Preinstallation Conference

A.  Inspect and discuss installation procedures, joint details, jobsite 
conditions, substrate specification, vapor barrier details and coordination 
with other trades.

B.  Review and finalize construction schedule and verify availability of 
materials, Installer’s personnel, equipment and facilities needed to make 
progress and avoid delays.

C.  Review special terrazzo designs and patterns.

D.  Review dust control procedures.

E.  Review plans for concrete curing and site drying to enable timely 
achievement of suitable slab moisture conditions.

1.5.4   NTMA Standards

NTMA Standards: Comply with NTMA’s “Terrazzo Specifications and Design 
Guide” and with written recommendations for terrazzo type indicated unless 
more stringent requirements are specified.Text
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1.5.5   Mockups

Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and 
execution.

1.   Build mockups for terrazzo including accessories.

a.   Size: Minimum 100 sq. ft.  of typical poured-in-place 
flooring and base condition for each color and pattern in 
locations directed by Architect.

2.   Approved mockups may become part of the completed Work if 
undistributed at time of Substantial Completion. 

1.6   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the project site in manufacturer's original unopened 
containers.  Keep materials in a clean, dry, area with temperatures 
controlled between 50 and 80 degrees F.

1.7   PROJECT CONDITIONS

A.  Terrazzo contractor shall, prior to surface preparation:

1.  Evaluate slab condition, including slab moisture content and extent 
of repairs required, if any.

2.  Maintain the ambient room and floor temperature at 50°F or above 
for a period extending 72 hours before, during and after floor 
installation. Concrete to receive epoxy terrazzo shall have cured for 
at least 28 days and be free of all curing compounds. Test concrete 
substrate to determine acceptable moisture levels prior to 
installation. Testing should be conducted according to ASTM F 2170 
(determining relative humidity in concrete slabs using in situ probes). 
An effective in situ probe for relative humidity testing is the Rapid 
RH available from T&M Supply. 

B.  Prior to and during each day of installation, the terrazzo contractor 
shall verify that the dew point is at least 5°F (-15°C) less than the slab 
and air temperature.

C.  Acceptable Substrates:

1.  Level tolerance: Concrete sub-floor shall be level with a maximum 
variation from level of 1/4" in 10 feet. Any irregularity of the 

surface requiring patching and/or leveling shall be done using TerroxyR 

Fill and selected aggregates as recommended by TerroxyR Resin Systems.

2.  Concrete floor shall be prepared mechanically by shot blasting or 
by grinding with Wolverine Scarifying Diamonds in accordance with ICRI 
Guideline No. 03732. Specifically, surface preparation results should 
achieve a CSP3-CSP5 profile.

3.  Concrete floor shall receive a steel trowel finish.

4.  Concrete shall be cured a minimum of 28 days. No curing agents are 
to be used in areas to receive terrazzo.
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5.  Concrete slab shall have an efficient moisture vapor barrier 
(suggested minimum: 15 mils thickness) directly under the concrete 
slab. Moisture barrier shall NOT be punctured.

6.  Saw cutting of control joints must be done between 12 and 24 hours 
after placement of the structural concrete and at a frequency 
compatible to ACI recommendations.

D.  Provide permanent lighting or, if permanent lighting is not in place, 
simulate permanent lighting conditions during terrazzo installation.

E.  Provide protection from other trades prior to final acceptance by owner.

PART 2   PRODUCTS

2.1   EPOXY RESIN TERRAZZO - TZ-1

Terrazzo Material: Refer to Finish Materials Legend for product basis of 
design.

Materials must meet requirements for a Class I flooring per ASTM E 648 
tests.

2.2   FLEXIBLE REINFORCING MEMBRANE

Resinous membrane for substrate crack preparation and reflective crack 
reduction.  Contractor to include 10% of the total terrazzo floor area in 
lineal ft crack repair.

2.2.1   Reinforcement Fiberglass scrim

2.3   PRIMER

Primer shall be a material recommended by the resin manufacturer which will 
penetrate the pores of the substrate and bond with the topping to form a 
permanent monolithic bond between the substrate and the topping.

2.4   MOISTURE VAPOR MITIGATIONS SYSTEM

A.  Physical properties of moisture mitigating primer shall have a maximum 
of 0.3 perms with 100% RH.

B. Contractor to include Moisture Mitigation System for ALL slab on grade 
and/or lightweight concrete applications. 

C. MV Mitigation System must be also be used  on any elevated concrete 
slabs with readings are above 80% rH as per ASTM F 2170

2.5   RESIN

Resin for the specified terrazzo flooring shall conform to the requirements 
shown in NTMA Info Guide.  Submit resin manufacturer's descriptive data, 
plus mixing, proportioning, and installation instructions.

2.6   FILLERS

Fillers, if required, shall be inert mineral or cellulosic material as 
recommended by the manufacturer and best suited for the resin binder used.  
Fillers shall be furnished in the quantity necessary to impart the required 
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color and physical characteristics.

2.7   MARBLE CHIPS

A.  Complying with NTMA gradation standards for mix indicated and 
containing no deleterious or foreign matter.

1.  Abrasion and Impact Resistance: Less than 40 percent loss per 
ASTM C131.

2.  24-Hour Absorption Rate: Less than 0.74 percent.

3.  Dust Content: Less than 1.0 percent by weight.

2.8   STRIPS

Submit drawings indicating the type, size, and layout of divider strips and 
control joint strips.

2.8.1   Divider Strips

Thin-set divider strips shall be L-type angle, 1/4 inch deep, and of zinc.

2.8.2   Control Joint Strips

Control joint strips shall be separate, double L-type angles, positioned 
back to back, that match material, thickness, and color of divider strips 
and in depth required for topping thickness indicated.  Neoprene filler 
shall be  1/4 inches thick in color as indicated on the drawings.

2.9   GROUT

Grout shall be as recommended by the manufacturer of the resin.

2.10   SEALER

Sealer shall have a pH factor between 7 and 10 and shall be a penetrating 
type specially prepared for use on terrazzo.  The sealer shall not discolor 
or amber the terrazzo and shall produce a slip resistant surface.  Flash 
point of sealer shall be a minimum of 80 degrees F when tested in 
accordance with ASTM D 56. Sealer shall be recommended by sealer 
manufacturer and complies with NMTA's Terrazzo Specifications and Design 
Guide for terrazzo type indicated.

PART 3   EXECUTION

3.1   PREPARATION

A.  Clean substrates of substances, including oil, grease and curing 
compounds, that might impair terrazzo bond. Provide clean, dry and neutral 
substrate for terrazzo application.

B.  Concrete Slabs:

1.  Provide sound concrete surface free of laitance, glaze, 
efflorescence, curing compounds, form-release agents, dust, dirt, 
grease, oil and other contaminants incompatible with terrazzo.

a.  Prepare concrete mechanically by shot blasting. Surface 
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preparation results should achieve a CSP3-CSP5 profile according 
to International Concrete Repair Institute Guideline No. 03732.
b.  Repair or level damaged and deteriorated concrete according to 
manufacturer.
c.  Repair cracks and non-expansion joints greater than 1/16 inch  
wide according to manufacturer.

2.  Verify that concrete substrates are visibly dry and free of 
moisture.

3.  Moisture Testing:

a.  Test for moisture according to ASTM F 2170 (determining 
relative humidity in concrete slabs using in situ probes).
b.  Proceed with installation only after substrates have a maximum 
relative humidity measurement reading less than 80% If relative 
humidity measurement reading is greater than or equal to 80%, 

TerroxyR Moisture Vapor Primer is recommended. Apply to terrazzo 

substrates according to TerroxyR Resin Systems Moisture Vapor 
Primer Product Data Sheet. 

C.  Protect other work from dust generated by grinding operations.  Control 
dust to prevent air pollution and comply with environmental protection 
regulations.

1.  Erect and maintain temporary enclosures and other suitable methods 
to limit dust migration and to ensure adequate ambient temperatures and 
ventilation conditions during installation.

3.2   PREPARATION

A.   Clean substrates of substances, including oil, grease and curing 
compounds, that might impair terrazzo bond. Provide clean, dry and neutral 
substrate for terrazzo application.

B.   Concrete Slabs:

1.   Provide sound concrete surface free of laitance, glaze, 
efflorescence, curing compounds, form-release agents, dust, dirt, 
grease, oil and other contaminants incompatible with terrazzo.

a.   Prepare concrete mechanically by shot blasting. Surface 
preparation results should achieve a CSP3-CSP5 profile according 
to International Concrete Repair Institute Guideline No. 03732.

b.   Repair or level damaged and deteriorated concrete according 
to manufacturer.

c.   Repair cracks and non-expansion joints greater than 1/16” 
(1.6 mm) wide according to manufacturer.

2.   Verify that concrete substrates are visibly dry and free of 
moisture.

3.   Moisture Testing:

a.  Test for moisture according to ASTM F 2170 (determining 
relative humidity in concrete slabs using in situ probes).
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b.  Proceed with installation only after substrates have a maximum 
relative humidity measurement reading less than 80% If relative 
humidity measurement reading is greater than or equal to 80%, 

TerroxyR Moisture Vapor Primer is recommended. Apply to terrazzo 

substrates according to TerroxyR Resin Systems Moisture Vapor 
Primer Product Data Sheet. 

C.   Protect other work from dust generated by grinding operations. Control 
dust to prevent air pollution and comply with environmental protection 
regulations.

1.   Erect and maintain temporary enclosures and other suitable methods 
to limit dust migration and to ensure adequate ambient temperatures and 
ventilation conditions during installation.

3.2.1   Installation

A.   Comply with NTMA’s written recommendations for terrazzo and accessory 
installation.

B.   Place, rough grind, grout, cure grout, fine grind and finish terrazzo 
according to manufacturer.

C.   Ensure that matrix components and fluids from grinding operations do 
not stain terrazzo by reacting with divider and control-joint strips.

D.   Delay fine grinding until heavy trade work is complete and 
construction traffic through area is restricted.

1.   Thickness: As indicated.

E.   Flexible Reinforcing Membrane.

1.   Membrane application for isolated cracking. Route out all cracks 
and fill with semi-flexible Terroxy Joint Filler. Apply Terroxy 
Iso-Crack Epoxy Membrane (spread at 40 mils thickness) in accordance 
with NTMA Tech Bulliten #111. Imbed fiberglass scrim into wet membrane 
and saturate with additional membrane.

F.   Cracks and Non-Expansion Joints

1.   Type 1 - Hairline cracks shall be filled with epoxy primer and 
receive detail coat of Terroxy primer with 6 inch fiberglass tape.
2.   Type 2 - Fill cracks greater than hairline but less than 1/16 inch 
wide after surface preparation with Terroxy primer or semi-rigid 
membrane.   Place detail coat of Membrane over crack and embed 12 inches
 wide Terroxy fabric.  Lightly abrade or solvent wipe treated cracks 
prior to applying primer.
3.   Type 3 - Fill cracks greater than 1/16 inch with Semi-rigid. Place 
25-30 mil detail coat so that Membrane extends at least 9 inches to 12 
inches on each side of crack or joint. After Membrane has leveled, lay 
precut Terroxy Fabric into wet Membrane. Smooth cloth with a flat steel 
trowel, allowing cloth to be encapsulated but remain exposed on the 
surface of Membrane. Lightly abrade or solvent wipe treated cracks 
prior to applying primer.  Allow in base bid for above crack detailing 
as follows - 5% of lineal footage of total project square footage for 
combined Type 1 & 2, and 3% of lineal footage of Type 3.  {i.e., a 
10,000 sq ft  project would allow for a combined 500 lineal feet of 
Type 1 & 2 repairs and 300 lineal feet of Type 3 repairs.}
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G.   Primer: Apply to terrazzo substrates according to Terroxy Resin 
Systems Primer Product Data Sheet.

H.   Strip Materials:

1.   Divider and Accessory Strips:

a.   Install strips in adhesive setting bed without voids below 
strips or mechanically anchor strips as required to attach strips 
to substrate.
b.   Control-Joint Strips: Separate double L-type angles back to 
back with minimum 1/8 inch width between. Fill joint and area 
between strips with semi-flexible Terroxy Joint Filler. Match 
material, thickness and color of divider strips and depth required 
for topping thickness indicated.
c.   Construction-Joint (Cold-Joint) Strips: Separate double 
L-type angles back to back with minimum 1/8 inch width between. 
Fill joint and area between strips with semi-flexible TerroxyÒ 
Joint Filler. Match material, thickness and color of divider 
strips and depth required for topping thickness indicated.
d.   Expansion-Joint Strips: Separate double L-type angles, 
positioned back to back with minimum 1/8 inch width between. Fill 
area between strips with semi-flexible Terroxy Joint Filler. Match 
material, thickness and color of divider strips and depth required 
for topping thickness indicated.

I.   Placing Terrazzo:

1.   Mix epoxy matrix with chips and fillers in ratios directed by 
Terroxy Resin Systems.
2.   Trowel apply terrazzo mixture over epoxy primer to provide a dense 
flat surface to top of divider strips. Allow to cure per TerroxyÒ Resin 
Systems recommendations before rough grinding.

J.   Rough Grinding: Grind with 24 grit silicon carbide or D-36 Diamond 
matrix stones until all Terrazzo strips and marble chips are uniformly 
exposed.

K.   Grouting:

1.   Cleanse floor with clean water and rinse.
2.   Remove excess rinse water by wet vacuum, dry and fill voids with 
Terroxy Resin Systems Epoxy Matrix or Clear Resin.
3.   Allow grout to cure. Grout may be left on terrazzo until other 
trades work is completed.

L.   Polishing: Grind with 120 grit or finer stones until all grout is 
removed from surface. Repeat rough grinding, grout coat and polishing if 
large terrazzo chip voids exist after initial polishing. Produce surface 
with a minimum of 70 percent aggregate exposure.

3.2.1.1   Stair Landings

Comply with manufacturer's written instructions for installing precast and 
poured in place terrazzo.  Refer to drawings for locations.
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3.3   CLEANING AND SEALING

The terrazzo shall be washed with a neutral cleaner and where required 
shall be cleaned with a fine abrasive to remove any stains or cement 
smears.  The cleaned surfaces shall be rinsed.  When dry, a terrazzo sealer 
shall be applied in accordance with the manufacturer's directions.  Submit 
maintenance literature for terrazzo cleaning and sealing.

3.4   PROTECTION

The terrazzo work shall be covered and protected from damage until 
completion of the work of all other trades.

        -- End of Section --
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SECTION 09 68 00

CARPET
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)

AATCC TM 107 (2009) Colorfastness to Water

AATCC TM 134 (2006; E 2008) Electrostatic Propensity of 
Carpets

AATCC TM 16 (2004; E 2008) Colorfastness to Light

AATCC TM 165 (2008; E 2009) Colorfastness to Crocking:  
Textile Floor Coverings - Crockmeter Method

AATCC TM 174 (2007) Antimicrobial Activity Assessment 
of Carpets

ASTM INTERNATIONAL (ASTM)

ASTM D 3278 (1996;  R 2004e1) Flash Point of Liquids 
by Small Scale Closed-Cup Apparatus

ASTM D 3936      (2011) Standard Test Method for Resistance 
to Delamination of the Secondary Backing 
of Pile Yarn Floor Covering

ASTM D 5793 (2005) Binding Sites Per Unit Length or 
Width of Pile Yarn Floor Coverings

ASTM D 5848 (2010e1) Mass Per Unit Area of Pile Yarn 
Floor Coverings

ASTM D 6859 (2005) Standard Test Method for Pile 
Thickness of Finished Level Pile Yarn 
Floor Coverings

ASTM E 2129 (2005) Standard Practice for Data 
Collection for Sustainability Assessment 
of Building Products

ASTM E 648 (2010) Standard Test Method for Critical 
Radiant Flux of Floor-Covering Systems 
Using a Radiant Heat Energy Source
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CARPET AND RUG INSTITUTE (CRI)

CRI 104 (2002) Standard for Installation 
Specification of Commercial Carpet

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO 2551 (1981) Machine-made Textile Floor 
Coverings - Determination of Dimensional 
Changes Due to the Effects of Varied Water 
and Heat Conditions

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

16 CFR 1630 Standard for the Surface Flammability of 
Carpets and Rugs (FF 1-70)

1.2   SYSTEM DESCRIPTION

1.2.1   Local/Regional Materials

Use materials or products extracted, harvested, or recovered, as well as 
manufactured, within a 500 mile radius from the project site, if available 
from a minimum of three sources. See Section 01 33 29 LEED(tm) 
DOCUMENTATION for cumulative total local material requirements.  Carpet 
materials may be locally available.  Submit documentation indicating 
distance between manufacturing facility and the project site.  Indicate 
distance of raw material origin from the project site.  Indicate relative 
dollar value of local/regional materials to total dollar value of products 
included in project.  Under closeout submittals, furnish documentation 
relative to local/regional materials credit in accordance with LEED 
Reference Guide.  Include in LEED Documentation Notebook.

1.2.2   Environmental Data

Submit documentation indicating type of biobased material in product and 
biobased content.  Indicate relative dollar value of biobased content 
products to total dollar value of products included in project.  Submit 
Table 1 of ASTM E 2129 for the following products: Tile backing.

1.2.3   Scheduling

Install carpet systems after the installation and ventilation period of 
materials or finishes which have high short-term emissions of VOCs, 
formaldehyde, particulates, or other air-borne compounds which may be 
adsorbed by or settle on the carpet tiles.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
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that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation; G
Moldings; G

SD-03 Product Data

Carpet; G

Moldings; G
Surface Preparation; G
Installation; G
Regulatory Requirements; G
Physical Characteristics; (LEED)

Environmental Data

SD-04 Samples

Carpet; G
Moldings; G

SD-06 Test Reports

Moisture and Alkalinity Tests; G

SD-07 Certificates

Carpet; G
Regulatory Requirements; G

SD-10 Operation and Maintenance Data

Carpet; G
Cleaning and Protection; G
Maintenance Service; G

SD-11 Closeout Submittals

Carpet; (LEED); G
Adhesives and Concrete Primer; (LEED); G

1.4   QUALITY ASSURANCE

Provide the Carpet and Rug Institute (CRI) Indoor Air Quality (IAQ) label 
for carpet, carpet cushion, and adhesives or demonstrate compliance with 
testing criteria and frequencies through independent laboratory test 
results.  Carpet, carpet cushion, and adhesives bearing the label will 
indicate that the carpet has been tested and meets the Regulatory 
Requirements and criteria of the CRI IAQ Carpet Testing Program, and 
minimizes the impact on indoor air quality.  Submit certificates, showing 
conformance with the referenced standards contained in this section, for 
the following: Carpet Cushion and Molding.  Submit six copies of report 
stating that carpet and carpet components contain recycled materials and/or 
involvement in a recycling or reuse program.  Include in the report 
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percentage of post-industrial and post-consumer recycled material and 
relative dollar value of recycled content products to total dollar value of 
products included in project.  Include  certification of compliance with 
Carpet and Rug Institute's Green Label Indoor Air Quality program

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the site in the manufacturer's original wrappings and 
packages clearly labeled with the manufacturer's name, brand name, size, 
dye lot number, and related information.  Remove materials from packaging 
and store them in a clean, dry, well ventilated area (100 percent outside 
air supply, minimum of 1.5 air changes per hour, and no recirculation),
protected from damage, soiling, and moisture, and strong contaminant 
sources and residues, and maintain at a temperature above 60 degrees F for 
2 days prior to installation.  Carpet or carpet tiles shall not be stored 
with materials which have high emissions of volatile organic compounds 
(VOCs) or other contaminants.  Do not store carpet near materials that may 
offgas or emit harmful fumes, such as kerosene heaters, fresh paint, or 
adhesives.

1.6   AMBIENT CONDITIONS

Maintain areas in which carpeting is to be installed at a temperature above 
60 degrees F and below 90 degrees F for 2 days before installation, during 
installation, and for 2 days after installation.  Provide temporary 
ventilation during work of this section.  Maintain a minimum temperature of 
55 degrees F thereafter for the duration of the contract.  Do not permit 
traffic or movement of furniture or equipment in carpeted area for 24 hours 
after installation.  Complete other work which would damage the carpet 
prior to installation of carpet.

1.7   WARRANTY

Provide manufacturer's standard performance guarantees or warranties 
including minimum ten (10) year wear warranty, two (2) year material and 
workmanship and ten (10) year tuft bind and delamination.

PART 2   PRODUCTS

2.1   CARPET CPT 1

Furnish first quality carpet; free of visual blemishes, streaks, poorly 
dyed areas, fuzzing of pile yarn, spots or stains, and other physical and 
manufacturing defects.  Provide carpet materials and treatments as 
reasonably nonallergenic and free of other recognized health hazards.  
Provide a static control construction on all grade carpets which gives 
adequate durability and performance.  Provide the Carpet and Rug Institute 
(CRI) Indoor Air Quality (IAQ) Label.  Carpet type bearing the label will 
indicate that carpet has been tested and meets the criteria of the CRI 
Green Label Requirements for Indoor Air Quality Test Criteria.  Provide 
carpet tiles with Carpet Component Identification Codes as established by 
the CRI for future recycling.  The labels shall be permanently printed or 
attached to the carpet backing.  The codes shall identify, at minimum, the 
carpet's face fiber, primary backing, and secondary backing.  Submit 
certificates of compliance from a laboratory accredited by the National 
Laboratory Accreditation Program of the National Institute of Standards and 
Technology attesting that each type of carpet and carpet with cushion 
material conforms to the standards specified.  Under closeout submittals, 
furnish: 1) Documentation relative to recycled content credit in accordance 
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with LEED Reference Guide; 2) Documentation relative to low-emitting 
materials credit in accordance with LEED Reference Guide; 3) Documentation 
relative to rapidly renewable credit in accordance with LEED Reference 
Guide; and include all three in LEED Documentation Notebook.  Submit 
Manufacturer's catalog data and printed documentation stating physical 
characteristics, durability, resistance to fading, and flame resistance 
characteristics for each type of carpet material and installation 
accessory.  Submit manufacturer's catalog data for the following items: 1) 
Carpet Cushion and 2) Carpet Moldings.  Submit samples of the following:

a.  Carpet:  Six "Production Quality" samples 24 by 24 inches of each 
carpet proposed for use, showing quality, pattern, and color specified.

b.  Rubber Moldings:  Six pieces of each type at least 12 inches long.

2.1.1   Physical Characteristics

Submit documentation indicating type of biobased material in product and 
biobased content.  Indicate relative dollar value of biobased content 
products to total dollar value of products included in project.  Submit 
documentation indicating relative dollar value of rapidly renewable 
materials to total dollar value of products included in project.

2.1.2    Modular Tile CPT-1

Carpet shall comply with the following:

a.  Carpet Construction:  Tufted textured loop.

b.  Type:  Modular tile 24 by 24 inch square with 0.15 percent 
growth/shrink rate in accordance with ISO 2551.  

c.  Pile Type:  Multilevel loop.

d.  Pile Fiber:  Antron Lumena solution dyed of nylon.

e.  Yarn Ply:  Minimum 1.

f.  Gauge or Pitch:  Minimum 5/64 inch, 50.4 ends/10 cm inch in 
accordance with ASTM D 5793.

g.  Stitches or Rows/Wires:  Minimum 9.7/in., 38.18 ends/10 cm per 
square inch.

h.  Surface Pile Weight:  24 ounces.  This does not include weight of 
backings.  Determine weight in accordance with ASTM D 5848.

i.  Pile Thickness:  Minimum  .250 in. high, .187 in. med, .125 in. low 
inch in accordance with ASTM D 6859.

j.  Pile Density:  Minimum .5615.

k.  Dye Method: Solution dyed.

l.  Backing Materials:  Next Step Cushion Tile Backing.

m.  Recycle Efforts:  14.33% total recycled content.
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2.2   PERFORMANCE REQUIREMENTS

a.  Static Control:  Provide static control to permanently regulate 
static buildup to less than 3.5 kV when tested at 20 percent relative 
humidity and 70 degrees F in accordance with AATCC TM 134.

b.  Flammability and Critical Radiant Flux Requirements:  Comply carpet 
with 16 CFR 1630.  Provide carpet  passing Class 1 (ASTM E 648) 
critical radiant flux.

c.  Tuft Bind:  Provide tuft bind force with a minimum  8 pounds  force.

d.  Colorfastness to Crocking:  Comply dry and wet crocking with 
AATCC TM 165 and with a Class 4 minimum rating on the AATCC Color 
Transference Chart for all colors.

e.  Colorfastness to Light:  Comply colorfastness to light with 
AATCC TM 16, Test Option E "Water-Cooled Xenon-Arc Lamp, Continuous 
Light" and with a minimum 4 grey scale rating after 40 hours.

f.  Colorfastness to Water:  Comply colorfastness to water with 
AATCC TM 107 and with a minimum 4.0 gray scale rating and a minimum 4.0 
transfer scale rating.

g.  Delamination Strength:  Provide delamination strength for tufted 
carpet in compliance with ASTM D 3936.

h.  Antimicrobial:  Nontoxic antimicrobial treatment in accordance with 
AATCC TM 174 Part I (qualitative), guaranteed by the carpet 
manufacturer to last the life of the carpet.

2.3   ADHESIVES AND CONCRETE PRIMER

Adhesives and concrete primers shall comply with applicable regulations 
regarding toxic and hazardous materials.  Use releasable tile adhesive 
(Healthbond 2300 tile adhesive) with a maximum VOC content of 50 
grams/liter.  Provide water resistant, mildew resistant, nonflammable, and 
nonstaining adhesives and concrete primers for carpet installation to meet 
local air-quality standards, and as required by the carpet manufacturer.  
Provide release adhesive for modular tile carpet as recommended by the 
carpet manufacturer.  Provide adhesives flashpoint of minimum 140 degrees F 
in accordance with ASTM D 3278.  Under closeout submittals, furnish 
documentation relative to low-emitting materials credit in accordance with 
LEED Reference Guide.  Include in LEED Documentation Notebook.

2.4   MOLDINGS

Install rubber carpet moldings where floor covering material changes or 
carpet edge does not abut a vertical surface.   Provide a rubber molding 
designed for the type of carpet being installed.   Provide color to match 
resilient base.

2.5   TAPE

Provide tape for seams as recommended by the carpet manufacturer for the 
type of seam used in installation.  Any seam sealant shall have a maximum 
VOC content of 50 grams/liter.  Do not use sealants that contain 
1,1,1-trichloroethane or toluene.
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2.6   COLOR, TEXTURE, AND PATTERN

Provide color, texture, and pattern per Finish Materials Legend.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Do not install carpet on surfaces that are unsuitable and will prevent a 
proper installation.  Prepare subfloor in accordance with flooring 
manufacturer's recommended instructions.  Repair holes, cracks, 
depressions, or rough areas using material recommended by the carpet or 
adhesive manufacturer.  Free floor of any foreign materials and sweep 
clean.  Before beginning work, test subfloor with glue and carpet to 
determine "open time" and bond.  Submit six copies of the manufacturer's 
printed installation instructions for the carpet, including preparation of 
substrate, seaming techniques, and recommended adhesives and tapes.

3.2   MOISTURE AND ALKALINITY TESTS

Test concrete slab for moisture content and excessive alkalinity in 
accordance with CRI 104.  Submit six copies of test reports of moisture and 
alkalinity content of concrete slab stating date of test, person conducting 
the test, and the area tested.

3.3   PREPARATION OF CONCRETE SUBFLOOR

Do not commence installation of the carpeting until concrete substrate is 
at least 90 days old.  Prepare the concrete surfaces in accordance with 
instructions of the carpet manufacturer.  Match carpet, when required, and 
adhesives to prevent off-gassing to a type of curing compounds, leveling 
agents, and concrete sealer.

3.4   INSTALLATION

Isolate area of installation from rest of building.  Perform all work by 
installers who are CFI certified (International Certified Floorcovering 
Installer Association), or manufacturer's approved installers.  Conduct 
installation in accordance with the manufacturer's printed instructions and 
CRI 104.  Protect edges of carpet meeting hard surface flooring with 
molding and install in accordance with the molding manufacturer's printed 
instructions.   Follow ventilation, personal protection, and other safety 
precautions recommended by the adhesive manufacturer.  Continue ventilation 
during installation and for at least 72 hours following installation.  
Submit six copies of drawings indicating areas receiving carpet, carpet 
types, textures and patterns, direction of pile, location of seams, and 
locations of edge molding.  Submit installation drawings for: 1) Carpet 
Moldings diagramming the location of seams, edge moldings, and carpet 
direction for approval prior to installation.

3.4.1   Modular Tile Installation

Install modular tiles with release adhesive and snugly jointed together.  
Lay tiles in monolithic direction, as shown on finish plans with 
accessibility to the subfloor where required.
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3.5   CLEANING AND PROTECTION

Submit six copies of carpet manufacturer's maintenance instructions 
describing recommended type of cleaning equipment and material, spotting 
and cleaning methods, and cleaning cycles.

3.5.1   Cleaning

As specified in Section 01 78 00 CLOSEOUT SUBMITTALS.  After installation 
of the carpet, remove debris, scraps, and other foreign matter.  Remove 
soiled spots and adhesive from the face of the carpet with appropriate spot 
remover.  Cut off and remove protruding face yarn.  Vacuum carpet clean 
with a high-efficiency particulate air (HEPA) filtration vacuum.

3.5.2   Protection

Protect the installed carpet from soiling and damage with heavy, 
reinforced, nonstaining kraft paper, plywood, or hardboard sheets.  Lap and 
secure edges of kraft paper protection to provide a continuous cover.  
Restrict traffic for at least 48 hours.  Remove protective covering when 
directed by the Contracting Officer.

3.6   REMNANTS

Collect information from manufacturer about maintenance agreement options, 
and provide to Contracting Officer.  Manage waste as specified in the Waste 
Management Plan.  Provide remnants remaining from the installation, 
consisting of scrap pieces more than 2 feet in dimension with more than 6 
square feet total to the Government.  Remove non-retained scraps from site 
and recycle appropriately.

3.7   MAINTENANCE

3.7.1   Extra Materials

Provide extra material from same dye lot consisting of full width 
continuous broadloom and uncut carpet tiles for future maintenance.  
Provide a minimum of 5 percent of total square yards of each carpet type, 
pattern, and color.

3.7.2   Maintenance Service

Collect information from the manufacturer about maintenance agreement  
options, and submit to Contracting Officer.  Service shall reclaim 
materials for recycling and/or reuse.  Service shall not landfill or burn 
reclaimed materials.  When such a service is not available, seek local 
recyclers to reclaim the materials.  Submit documentation of manufacturer's 
maintenance agreement for carpet.  Include contact information, summary of 
procedures, and the limitations and conditions applicable to the project.  
Indicate manufacturer's commitment to reclaim materials for recycling 
and/or reuse.

        -- End of Section --
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SECTION 09 72 00

WALL COVERINGS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

GREENGUARD ENVIRONMENTAL INSTITUTE (GEI)

GEI Greenguard Standards for Low Emitting 
Products

GYPSUM ASSOCIATION (GA)

GA 214 (2007) Recommended Levels of Gypsum Board 
Finish

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC (2009; Errata First Printing) 
International Building Code

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 265 (2011) Standard Methods of Fire Tests for 
Evaluating Room Fire Growth Contribution 
of Textile Coverings on Full Height Panels 
and Walls

NFPA 286 (2011) Standard Methods of Fire Tests for 
Evaluating Contribution of Wall and 
Ceiling Interior Finish to Room Fire Growth

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS Scientific Certification Systems 
(SCS)Indoor Advantage

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168 (1989; R 2005) Adhesive and Sealant 
Applications
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Wall Coverings and Accessories; G
Primer and Adhesive; G
Wall Covering; G
Certification; G

SD-04 Samples

Wall Coverings and Accessories; G
Wall Coverings; G

SD-07 Certificates

Wall Coverings and Accessories; G

SD-08 Manufacturer's Instructions

Wall Coverings and Accessories; G

SD-10 Operation and Maintenance Data

Wall Covering; G

1.3   SUSTAINABLE DESIGN CERTIFICATION

Product shall be third party certified by GEI Greenguard Indoor Air Quality 
Certified, SCS Scientific Certification Systems Indoor Advantage or equal. 
Certification shall be performed annually and shall be current.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver the material to the site in manufacturer's original wrappings and 
packages and clearly label with the manufacturer's name, brand name, 
pattern and color name and number, dye lot number, size, and other related 
information.  Store in a safe, dry, clean, and well-ventilated area at 
temperatures not less than 50 degrees F and within a relative humidity 
range of 30 to 60 percent.  Store wall covering material in a flat position 
and protected from damage, soiling, and moisture.  Do not open containers 
until needed for installation, unless verification inspection is required.

1.5   ENVIRONMENTAL REQUIREMENTS

Comply with wall covering manufacturer's printed installation instructions 
for minimum temperature of area to receive requirements for conditioning 
adhesive and wall covering.  Provide a minimum 50 degrees F area 
temperature, 72 hours prior to installation, during installation, and until 
the adhesive dries.  Observe ventilation and safety procedures.
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1.6   WARRANTY

Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a one-year period.

1.7   EXTRA MATERIALS

Provide one linear foot of full-width wall covering of each pattern and 
color for each 100 linear feet of wall covering installed.  Provide the 
same manufacturer, type, pattern, color, and lot number of extra stock as 
the installed wall covering.  Provide full rolls, packed for storage and 
marked with content, manufacturer's name, pattern and color name and number 
and dye lot number.  Leave extra stock at the site at a location as 
directed by the Contracting Officer.

PART 2   PRODUCTS

2.1   WALL COVERINGS

Provide Wall coverings and accessories material designed specifically for 
the specified use.  Furnish wall covering with a mercury, cadmium, lead, 
and chromium free base.  Protect wall coverings with bactericides and 
mildew inhibitors against microbiological and mildew growth.

2.1.1   Wall Covering

A.  Wall covering manufacturer's descriptive data, documentation stating 
physical characteristics, flame resistance, mildew and germicidal 
characteristics.  

B.  Primer and Adhesive manufacturer's descriptive data, documentation 
stating physical characteristics, mildew and germicidal characteristics.  
Also Material Safety Data Sheets (MSDS) for all primers and adhesives to 
the Contracting Officer.  Highlight VOC emissions.

C.  Six samples of each indicated type, pattern, and color of wall 
covering.  Provide minimum 5 by 7 inch samples of wall covering to show 
pattern repeat of sufficient size.  

D.  Wall Covering Mockup Panels.  After wall covering samples are approved, 
and prior to starting installation, provide a minimum 8 by 8 foot wall 
covering mock-up for each color and type of wall covering, using the 
proposed primers and adhesives and actual substrate materials.  Once 
approved, use the mock-up samples as a standard of workmanship for 
installation within the facility.  Written notification to the Contracting 
Officer at least 48 hours prior to mock-up installation.

E.  Manufacturer's statement attesting that the product furnished meets or 
exceeds specification requirements.  Date the statement after the award of 
the contract, state Contractor's name and address, name the project and 
location, and list the requirements being certified.  Certificates for Wall 
Covering including the following:

(1) Certified laboratory test reports of the physical properties for 
wall covering, as specified.

(2) Certificates of Compliance for UL fire hazard classification 
listing, as specified.
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(3) Certificates of Compliance for contact adhesive.

F.  Preprinted installation instructions for wall covering and accessories, 
adhesives and primers.  Include preparation of the substrate within the 
instructions.

G.  Preventative maintenance and inspection for Wall Covering showing the 
manufacturer's recommended cleaning materials and application methods, 
including precautions in the use of cleaning materials that may be 
detrimental to the wall covering surface when improperly applied.

2.1.2   Textile Wall covering WC-1 Basis of Design

Provide textile wall covering with a acrylic backing of colorfast, stain, 
and soil resistant.  Test in accordance with NFPA 286 or have a Class A 
flame spread rating of 0-25 and smoke development rating of 0-450 when 
tested in accordance with ASTM E 84.  Meet or exceed the following for 
textile wall covering:

a.  Face fiber content:  100% Polyolefin

b.  Weave:  Plain

c.  Total weight:  12.8 ounces/square yard

d.  Width:  54 inch

2.2   WALL LINER

Provide a non-woven polyester cellulose blend wall liner where required by 
wall covering manufacturer having a minimum weight of 3.7 ounces/square yard
 and a total minimum thickness of 0.013 inch.  Test wall liner in 
accordance with NFPA 286 or have a Class A flame spread rating of 0-25 and 
smoke development rating of 0-450 when tested in accordance with ASTM E 84.

2.3   PRIMER AND ADHESIVE

Provide a type primer and adhesive recommended by the wall covering 
manufacturer, containing a non-mercury based mildewcide, and complying with 
local indoor air quality standards.  VOC content shall be less than the 
current VOC content limits of SCAQMD Rule 1168.  Primer shall permit 
removal of the wall covering and protect the wall surface during removal.  
Do not damage gypsum wallboard facing paper during removal of wall 
covering.  Provide a strippable type adhesive.  When substrate color 
variations show through wall covering, provide a white pigmented primer as 
recommended by the wall covering manufacturer used to conceal the 
variations. 

2.4   COLOR, TEXTURE, AND PATTERN

Provide color per Finish Materials Legend.

PART 3   EXECUTION

3.1   EXAMINATION

Inspect all areas and conditions under which wall coverings are to be 
installed.  Notify the Contracting Officer, in writing, of any conditions 
detrimental to the proper and timely completion of the installation.  Work 
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will proceed only when conditions have been corrected and accepted by the 
installer.

3.2   SURFACE PREPARATION

Do not apply wall covering to surfaces that are rough, that contain stains 
which will bleed through the wall covering, or that are otherwise 
unsuitable for proper installation.  Fill cracks and holes; sand rough 
spots smooth.  Finish walls to receive presentation wall covering to a 
Level 4 gypsum wallboard finish in accordance with GA 214 unless Level 5 is 
recommended by the wall covering manufacturer.  Thoroughly dry surfaces at 
least 30 days prior to installation of wall covering.  Provide interior 
surfaces of new and existing gypsum wallboard with a wall covering primer 
in accordance with the manufacturer's printed instructions.  As required, 
use white primer when substrate color variations are visible through thin 
or light color wall covering.  Seal interior surfaces of exterior masonry 
walls to prevent moisture penetration, then prime with a wall covering 
primer in accordance with the manufacturer's printed instructions.  Provide 
masonry walls with flush joints.  Test moisture content of plaster, 
concrete, and masonry with an electric moisture meter of a maximum five 
percent reading.  Apply a thin coat of joint compound or cement plaster, as 
recommended by the wall covering manufacturer, to the concrete and masonry 
walls as a substrate preparation.  To promote adequate adhesion of wall 
lining over masonry walls, prime the walls as recommended by the wall 
lining manufacturer.  Prime the surfaces of walls as required by the 
manufacturer's printed instructions to permit ultimate removal of wall 
covering from the wall surfaces.  Allow primer to completely dry before 
adhesive application.

3.3   INSTALLATION

3.3.1   Wall Liner

Install wall liner over masonry walls that are to receive wall covering.  
Install liner in accordance with the manufacturer's printed installation 
instructions.  Install liner perpendicular to wall covering to prevent 
overlapping of seams between liner and wall covering.

3.3.2   Wall Covering

Install wall covering in accordance with the manufacturer's printed 
installation instructions.  Remove glue and adhesive spillage from wall 
covering face and seams with a remover recommended by the manufacturer.  
After the installation is complete, vacuum the fabric with a ceiling to 
floor motion.  Upon completion of presentation dry erase wall covering 
installation, clean the wall covering surface as recommended by the 
manufacturer prior to first use.  When frame and tray are required for 
presentation dry erase wall covering, install them in accordance with 
manufacturer's installation instructions.

3.3.2.1   Textile Wall Covering

When textile wall coverings are specified to comply with NFPA 265 or ICC IBC
 (Section 803.5.1 Textile Wall Coverings) testing, install the wall 
covering in accordance with the manufacturer's printed installation 
instructions for compliance with the testing using the same product 
mounting system, including adhesive.
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3.4   CLEAN-UP

Upon completion of the work, clean wall covering free of dirt, soiling, 
stain, or residual film.  Remove and clean surplus materials, rubbish, and 
debris resulting from the wall covering installation.

        -- End of Section --
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SECTION 09 83 13

ACOUSTICAL WALL TREATMENT
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 423 (2009a) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC (2009; Errata First Printing) 
International Building Code

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Approved Detail Drawings; G

SD-03 Product Data

Installation; G
Acoustical Tackable Wall Panels; G

SD-04 Samples

Acoustical Tackable Wall Panels; G

SD-07 Certificates

Acoustical Tackable Wall Panels; G

1.3   DELIVERY, STORAGE, AND HANDLING

Protect materials delivered and placed in storage from the weather, 
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humidity and temperature variations, dirt, dust, or other contaminants.

1.4   WARRANTY

Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a one year period.

PART 2   PRODUCTS

2.1   FABRIC COVERED ACOUSTICAL TACKABLE WALL PANELS TP1, TP2, TP3 BASIS OF 
DESIGN

Provide acoustical tackable wall panels consisting of site fabricated, 
polymer stretching seamless fabric covered, fiber glass or polyester fiber 
core system as described below manufactured to the dimensions and 
configurations shown on the approved detail drawings; submit drawings 
showing plan locations, elevations and details of method of anchorage, 
location of doors and other openings, base detail and shape and thickness 
of materials.  Perimeter edges shall consist of rigid polymer extrusions, 
mitered and secured together as a frame at the outside boundary of the 
panel. Edge condition is square.  Panel frames shall not telegraph through 
material. Acoustical tackable wall panels installed in non-sprinklered 
areas shall comply with the requirements of ICC IBC, Standard 42-2.   
Submit manufacturer's descriptive data and catalog cuts; fabric swatches, 
minimum 18 inches wide by 24 inches long 6 samples of each color range 
specified; and certificates of compliance from an independent laboratory 
accredited by the National Laboratory Accreditation Program of the National 
Institute of Standards.  A label or listing from the testing laboratory 
will be acceptable evidence of compliance.  Wall panels shall conform to 
the following:

a.  Panel Width:  Panel width shall be as detailed.

b.  Panel Height:  Panel height shall be as detailed.

c.  Thickness:  1/2 and 1 inch per drawing details.

d.  Fabric Covering: Fabric covering shall be stretched free of wrinkles. 
The rigid polymer extrusions are the means for securing fabric to the 
acoustical tack panel and provide the ability of removal and 
replacement of fabric in the event the fabric becomes damaged or soiled.

e.  Fire rating for the complete composite system:  Class A, 450 smoke 
development index and flame spread less than 25, when tested in 
accordance with ASTM E 84.

f.  Substrate:  Semi-rigid fiber glass board or 100% polyester fibrous core 
with no VOC and formaldehyde free.

g.  Noise Reduction Coefficient (NRC) Range: 0.55-0.80 ASTM C 423.

h.  Edge Detail:  Square edge.

i.  Core Type:  High impact acoustical/tackable  core.

j.  Mounting:  Acoustical tackable panels shall be mounted per drawing 
details.

k.  Lining Material: Provide appropriate lining on fabrics as required to 
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prevent grounds or infill material from transmitting through fabric 
face.

2.2   COLOR

Color shall be in accordance with Finish Materials Legend.  

PART 3   EXECUTION

3.1   SURFACE CONDITIONS

Walls shall be clean, smooth, oil free and prepared in accordance with 
panel manufacturer's instructions.  Do not begin installation until all wet 
work, such as, plastering, painting, and concrete are completely dry.

3.2   INSTALLATION

Panel installation shall be by personnel familiar with and normally engaged 
in installation of acoustical wall panels.  Apply panels in accordance with 
the manufacturer's installation instructions.  Submit manufacturer's 
installation instructions and recommended cleaning instructions.

3.3   CLEANING

Following installation, dirty or stained panel surfaces shall be cleaned in 
accordance with manufacturer's instructions and left free from defects.  
Panels that are damaged, discolored, or improperly installed shall be 
removed and new panels provided as directed.

        -- End of Section --
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SECTION 09 90 00

PAINTS AND COATINGS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH 0100Doc (2005) Documentation of the Threshold 
Limit Values and  Biological Exposure 
Indices

ASME INTERNATIONAL (ASME)

ASME A13.1 (2007) Scheme for the Identification of 
Piping Systems

ASTM INTERNATIONAL (ASTM)

ASTM D 2092 (1995; R 2001e1) Standard Guide for 
Preparation of Zinc-Coated (Galvanized) 
Steel Surfaces for Painting

ASTM D 235 (2002; R 2007) Mineral Spirits (Petroleum 
Spirits) (Hydrocarbon Dry Cleaning Solvent)

ASTM D 4263 (1983; R 2005) Indicating Moisture in 
Concrete by the Plastic Sheet Method

ASTM D 4444 (2008) Use and Calibration of Hand-Held 
Moisture Meters

ASTM D 523 (2008) Standard Test Method for Specular 
Gloss

ASTM F 1869 (2010) Measuring Moisture Vapor Emission 
Rate of Concrete Subfloor Using Anhydrous 
Calcium Chloride

MASTER PAINTERS INSTITUTE (MPI)

MPI 101 (Oct 2009) Epoxy Anti-Corrosive Metal 
Primer

MPI 107 (Oct 2009) Rust Inhibitive Primer 
(Water-Based)

MPI 108 (Oct 2009) High Build Epoxy Coating, Low 
Gloss
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MPI 11 (Oct 2009) Exterior Latex, Semi-Gloss, MPI 
Gloss Level 5

MPI 134 (Oct 2009) Galvanized Primer (Waterbased)

MPI 139 (Oct 2009) Interior High Performance 
Latex, MPI  Gloss Level 3

MPI 141 (Oct 2009) Interior High Performance Latex 
MPI Gloss Level 5

MPI 144 (Oct 2009) Institutional Low Odor / VOC 
Interior Latex, MPI Gloss Level 2

MPI 145 (Oct 2009) Institutional Low Odor / VOC 
Interior Latex, MPI Gloss Level 3

MPI 147 (Oct 2009) Institutional Low Odor / VOC 
Interior Latex, Semi-Gloss, MPI Gloss 
Level 5

MPI 153 (Oct 2009) Interior W.B. Light Industrial 
Coating, Semi-Gloss, MPI Gloss Level 5

MPI 163 (Oct 2009) Exterior W.B. Light Industrial 
Coating, Semi-Gloss, MPI Gloss Level 5

MPI 19 (Oct 2009) Inorganic Zinc Rich Primer

MPI 2 (Oct 2009) Aluminum Heat Resistant Enamel 
(up to 427 C and 800 F

MPI 21 (Oct 2009) Heat Resistant Enamel, Gloss 
(up to 205 degrees C and 400 degrees F), 
MPI Gloss Level 6

MPI 22 (Oct 2009) Aluminum Paint, High Heat (up 
to 590 degrees C and 1100 degrees F.

MPI 23 (Oct 2009) Surface Tolerant Metal Primer

MPI 26 (Oct 2009) Cementitious Galvanized Metal 
Primer

MPI 27 (Oct 2009) Exterior / Interior Alkyd Floor 
Enamel, Gloss

MPI 39 (Oct 2009) Interior Latex-Based Wood Primer

MPI 44 (Oct 2009) Interior Latex, MPI Gloss Level 
2

MPI 45 (Oct 2009) Interior Alkyd Primer Sealer

MPI 47 (Oct 2009) Interior Alkyd, Semi-Gloss, MPI 
Gloss Level 5

MPI 50 (Oct 2009) Interior Latex Primer Sealer
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MPI 51 (Oct 2009) Interior Alkyd, Eggshell, MPI 
Gloss Level 2

MPI 52 (Oct 2009) Interior Latex, MPI Gloss Level 
3

MPI 57 (Oct 2009) Interior Oil Modified Urethane 
Clear Satin

MPI 71 (Oct 2009) Polyurethane, Moisture Cured, 
Clear, Flat

MPI 77 (Oct 2009) Epoxy Gloss

MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal 
Primer

MPI 90 (Oct 2009) Interior Wood Stain, 
Semi-Transparent

MPI 94 (Oct 2009) Exterior Alkyd, Semi-Gloss, MPI 
Gloss Level 5

MPI 95 (Oct 2009) Quick Drying Primer for Aluminum

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1 (2000; E 2004) Shop, Field, and 
Maintenance Painting of Steel

SSPC PA Guide 3 (1982; E 1995) A Guide to Safety in Paint 
Application

SSPC QP 1 (1998; E 2004) Standard Procedure for 
Evaluating Painting Contractors (Field 
Application to Complex Industrial 
Structures)

SSPC SP 1 (1982; E 2004) Solvent Cleaning

SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning

SSPC SP 12/NACE No.5 (2002) Surface Preparation and Cleaning of 
Metals by Waterjetting Prior to Recoating

SSPC SP 2 (1982; E 2004) Hand Tool Cleaning

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

SSPC SP 7/NACE No.4 (2007) Brush-Off Blast Cleaning

SSPC VIS 1 (2002; e 2004) Guide and Reference 
Photographs for Steel Surfaces Prepared by 
Dry Abrasive Blast Cleaning

SSPC VIS 3 (2004) Guide and Reference Photographs for 
Steel Surfaces Prepared by Hand and Power 
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Tool Cleaning

SSPC VIS 4/NACE VIS 7 (1998; E 2000; E 2004) Guide and Reference 
Photographs for Steel Surfaces Prepared by 
Waterjetting

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Change 1-2010; Change 3-2010; 
Errata 1-2010) Safety and Health 
Requirements Manual

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FED-STD-313 (Rev D; Am 1) Material Safety Data, 
Transportation Data and Disposal Data for 
Hazardous Materials Furnished to 
Government Activities

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.1000 Air Contaminants

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

The current MPI, "Approved Product List" which lists paint by brand, label, 
product name and product code as of the date of contract award, will be 
used to determine compliance with the submittal requirements of this 
specification.  The Contractor may choose to use a subsequent MPI "Approved 
Product List", however, only one list may be used for the entire contract 
and each coating system is to be from a single manufacturer.  All coats on 
a particular substrate must be from a single manufacturer.  No variation 
from the MPI Approved Products List is acceptable.

Samples of specified materials may be taken and tested for compliance with 
specification requirements.

SD-02 Shop Drawings

Piping identification; G

Submit color stencil codes; G

SD-03 Product Data
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Certification; G

Local/Regional Materials; (LEED); G

  Submit documentation indicating distance between manufacturing 
facility and the project site.  Indicate distance of raw material 
origin from the project site.  Indicate relative dollar value of 
local/regional materials to total dollar value of products 
included in project.

SD-04 Samples

Color; G

  Submit manufacturer's samples of paint colors.  Cross reference 
color samples to color scheme as indicated.

SD-07 Certificates

Applicator's qualifications

Qualification Testing laboratory for coatings; G

SD-08 Manufacturer's Instructions

Application instructions

Mixing

  Detailed mixing instructions, minimum and maximum application 
temperature and humidity, potlife, and curing and drying times 
between coats.

Manufacturer's Material Safety Data Sheets

  Submit manufacturer's Material Safety Data Sheets for coatings, 
solvents, and other potentially hazardous materials, as defined in 
FED-STD-313.

SD-10 Operation and Maintenance Data

Coatings:; G

  Preprinted cleaning and maintenance instructions for all coating 
systems shall be provided.

SD-11 Closeout Submittals

Local/Regional Materials; (LEED)

LEED documentation relative to local/regional materials credit in 
accordance with LEED Reference Guide. 

Materials; (LEED)

LEED documentation relative to recycled content credit in 
accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.
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 LEED documentation relative to low emitting materials credit in 
accordance with LEED Reference Guide. Include in LEED 
Documentation Notebook.

1.3   APPLICATOR'S QUALIFICATIONS

1.3.1   SSPC QP 1 Certification

All contractors and subcontractors that perform surface preparation or 
coating application shall be certified by the Society for Protective 
Coatings (formerly Steel Structures Painting Council) (SSPC) to the 
requirements of SSPC QP 1 prior to contract award, and shall remain 
certified while accomplishing any surface preparation or coating 
application.  The painting contractors and painting subcontractors must 
remain so certified for the duration of the project.  If a contractor's or 
subcontractor's certification expires, the firm will not be allowed to 
perform any work until the certification is reissued.  Requests for 
extension of time for any delay to the completion of the project due to an 
inactive certification will not be considered and liquidated damages will 
apply.  Notify the Contracting Officer of any change in contractor 
certification status.

1.4   QUALITY ASSURANCE

1.4.1   Field Samples and Tests

The Contracting Officer may choose up to two coatings that have been 
delivered to the site to be tested at no cost to the Government.  Take 
samples of each chosen product as specified in the paragraph "Sampling 
Procedures."  Test each chosen product as specified in the paragraph 
"Testing Procedure."  Products which do not conform, shall be removed from 
the job site and replaced with new products that conform to the referenced 
specification.  Testing of replacement products that failed initial testing 
shall be at no cost to the Government.

1.4.1.1   Sampling Procedure

The Contracting Officer will select paint at random from the products that 
have been delivered to the job site for sample testing.  The Contractor 
shall provide one quart samples of the selected paint materials.  The 
samples shall be taken in the presence of the Contracting Officer, and 
labeled, identifying each sample.  Provide labels in accordance with the 
paragraph "Packaging, Labeling, and Storage" of this specification.

1.4.1.2   Testing Procedure

Provide Batch Quality Conformance Testing for specified products, as 
defined by and performed by MPI.  As an alternative to Batch Quality 
Conformance Testing, the Contractor may provide Qualification Testing for 
specified products above to the appropriate MPI product specification, 
using the third-party laboratory approved under the paragraph 
"Qualification Testing" laboratory for coatings.  The qualification testing 
lab report shall include the backup data and summary of the test results.  
The summary shall list all of the reference specification requirements and 
the result of each test.  The summary shall clearly indicate whether the 
tested paint meets each test requirement.  Note that Qualification Testing 
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may take 4 to 6 weeks to perform, due to the extent of testing required.

Submit name, address, telephone number, FAX number, and e-mail address of 
the independent third party laboratory selected to perform testing of 
coating samples for compliance with specification requirements.  Submit 
documentation that laboratory is regularly engaged in testing of paint 
samples for conformance with specifications, and that employees performing 
testing are qualified.  If the Contractor chooses MPI to perform the Batch 
Quality Conformance testing, the above submittal information is not 
required, only a letter is required from the Contractor stating that MPI 
will perform the testing.

1.5   REGULATORY REQUIREMENTS

1.5.1   Environmental Protection

In addition to requirements specified elsewhere for environmental 
protection, provide coating materials that conform to the restrictions of 
the local Air Pollution Control District and  regional jurisdiction.  
Notify Contracting Officer of any paint specified herein which fails to 
conform.

1.5.2   Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of 
nonvolatile content.

1.5.3   Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.

1.5.4   Asbestos Content

Materials shall not contain asbestos.

1.5.5   Mercury Content

Materials shall not contain mercury or mercury compounds.

1.5.6   Silica 

Abrasive blast media shall not contain free crystalline silica.

1.5.7   Human Carcinogens

Materials shall not contain ACGIH 0100Doc and ACGIH 0100Doc confirmed human 
carcinogens (A1) or suspected human carcinogens (A2).

1.6   PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract 
specification number, designation name, formula or specification number, 
batch number, color, quantity, date of manufacture, manufacturer's 
formulation number, manufacturer's directions including any warnings and 
special precautions, and name and address of manufacturer.  Pigmented 
paints shall be furnished in containers not larger than 5 gallons.  Paints 
and thinners shall be stored in accordance with the manufacturer's written 
directions, and as a minimum, stored off the ground, under cover, with 
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sufficient ventilation to prevent the buildup of flammable vapors, and at 
temperatures between 40 to 95 degrees F.

1.7   SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance 
with the following:

Work shall comply with applicable Federal, State, and local laws and 
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity 
Hazard Analysis as specified in Section 01 35 26 GOVERNMENT SAFETY 
REQUIREMENTS and in Appendix A of EM 385-1-1.  The Activity Hazard Analysis 
shall include analyses of the potential impact of painting operations on 
painting personnel and on others involved in and adjacent to the work zone.

1.7.1   Safety Methods Used During Coating Application

Comply with the requirements of SSPC PA Guide 3.

1.7.2   Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the 
most stringent guidance of:

a.  The applicable manufacturer's Material Safety Data Sheets (MSDS) or 
local regulation.  

b.  29 CFR 1910.1000.

c.  ACGIH 0100Doc, threshold limit values.

1.8   ENVIRONMENTAL CONDITIONS

Comply, at minimum, with manufacturer recommendations for space ventilation 
during and after installation.  Isolate area of application from rest of 
building when applying high-emission paints or coatings.

1.8.1   Coatings

Do not apply coating when air or substrate conditions are:

a.  Less than 5 degrees F above dew point;

b.  Below 50 degrees F  or over 95 degrees F, unless specifically 
pre-approved by the Contracting Officer and the product manufacturer.  
Under no circumstances shall application conditions exceed manufacturer 
recommendations.

1.9   SUSTAINABLE DESIGN REQUIREMENTS

1.9.1   Local/Regional Materials

Use materials or products extracted, harvested, or recovered, as well as 
manufactured, within a 500 mile radius from the project site, if available 
from a minimum of three sources. See Section 01 33 29 LEED(tm) 
DOCUMENTATION for cumulative total local material requirements.  Paint and 
coating materials may be locally available.
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1.10   LOCATION AND SURFACE TYPE TO BE PAINTED

1.10.1   Painting Included

Where a space or surface is indicated to be painted, include the following 
unless indicated otherwise.

a.  Surfaces behind portable objects and surface mounted articles readily 
detachable by removal of fasteners, such as screws and bolts.

b.  New factory finished surfaces that require identification or color 
coding and factory finished surfaces that are damaged during 
performance of the work.

c.  Existing coated surfaces that are damaged during performance of the 
work.

1.10.1.1   Exterior Painting

Includes new surfaces of the building and appurtenances.  Also included are 
existing coated surfaces made bare by cleaning operations.

1.10.1.2   Interior Painting

Includes new surfaces of the building and appurtenances as indicated and 
existing coated surfaces made bare by cleaning operations.  Where a space 
or surface is indicated to be painted, include the following items, unless 
indicated otherwise.

a.  Exposed columns, girders, beams, joists, and metal deck; and

b.  Other contiguous surfaces.

1.10.2   Painting Excluded

Do not paint the following unless indicated otherwise.

a.  Surfaces concealed and made inaccessible by panelboards, fixed 
ductwork, machinery, and equipment fixed in place.

b.  Surfaces in concealed spaces.  Concealed spaces are defined as enclosed 
spaces above suspended ceilings, furred spaces, attic spaces, crawl 
spaces, elevator shafts and chases.

c.  Steel to be embedded in concrete.

d.  Copper, stainless steel, aluminum, brass, and lead except existing 
coated surfaces.

e.  Hardware, fittings, and other factory finished items.

1.10.3   Mechanical and Electrical Painting

Includes field coating of interior and exterior new surfaces.

a.  Where a space or surface is indicated to be painted, include the 
following items unless indicated otherwise.

(1)  Exposed piping, conduit, and ductwork;
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(2)  Supports, hangers, air grilles, and registers;

(3)  Miscellaneous metalwork and insulation coverings.

b.  Do not paint the following, unless indicated otherwise:

(1)  New zinc-coated, aluminum, and copper surfaces under insulation

(2)  New aluminum jacket on piping

(3)  New interior ferrous piping under insulation.

1.10.3.1   Fire Extinguishing Sprinkler Systems

Clean, pretreat, prime, and paint new fire extinguishing sprinkler systems 
including valves, piping, conduit, hangers, supports, miscellaneous 
metalwork, and accessories.  Apply coatings to clean, dry surfaces, using 
clean brushes.  Clean the surfaces to remove dust, dirt, rust, and loose 
mill scale.  Immediately after cleaning, provide the metal surfaces with 
one coat primer per schedules.  Shield sprinkler heads with protective 
covering while painting is in progress.  Upon completion of painting, 
remove protective covering from sprinkler heads.  Remove sprinkler heads 
which have been painted and replace with new sprinkler heads.  Provide 
primed surfaces with the following:

a.  Piping in Unfinished Areas:  Provide primed surfaces with one coat of 
red alkyd gloss enamel applied to a minimum dry film thickness of 1.0 
mil in attic spaces, spaces above suspended ceilings, crawl spaces, 
pipe chases, mechanical equipment room, and spaces where walls or 
ceiling are not painted or not constructed of a prefinished material.  

b.  Piping in Finished Areas:  Provide primed surfaces with one coat of red 
alkyd gloss enamel applied to a minimum dry film thickness of 1.0 mil. 

1.10.4   Exterior Painting of Site Work Items

Field coat the following items:

          New Surfaces                 

      a.  Concrete - clear concrete sealer                         

      b.  Ferrous metal - one coat rust inhibitve metal primer with two coats 
latex enamel, semi-gloss.                          

      c.  Galvanized metal - one coat galvanized metal primer with two coats 
urethane or silicone modified, latex enamel, semi-gloss urethane or silcone 
modified on handrails, catwalks, ladders, etc. which are in direct sunlight, 
land latex enamel, semi-gloss, on exterior doors, frames, trim, louvers, etc.

      d.  Aluminum - one coat metal primer or undercoat with once coat latex 
enamel, semi-gloss.                           

1.10.5   Definitions and Abbreviations

1.10.5.1   Qualification Testing

Qualification testing is the performance of all test requirements listed in 
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the product specification.  This testing is accomplished by MPI to qualify 
each product for the MPI Approved Product List, and may also be 
accomplished by Contractor's third party testing lab if an alternative to 
Batch Quality Conformance Testing by MPI is desired.

1.10.5.2   Batch Quality Conformance Testing

Batch quality conformance testing determines that the product provided is 
the same as the product qualified to the appropriate product 
specification.  This testing shall only be accomplished by MPI testing lab.

1.10.5.3   Coating

A film or thin layer applied to a base material called a substrate.  A 
coating may be a metal, alloy, paint, or solid/liquid suspensions on 
various substrates (metals, plastics, wood, paper, leather, cloth, etc.).  
They may be applied by electrolysis, vapor deposition, vacuum, or 
mechanical means such as brushing, spraying, calendaring, and roller 
coating.  A coating may be applied for aesthetic or protective purposes or 
both.  The term "coating" as used herein includes emulsions, enamels, 
stains, varnishes, sealers, epoxies, and other coatings, whether used as 
primer, intermediate, or finish coat.  The terms paint and coating are used 
interchangeably.

1.10.5.4   DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or 
coating.

1.10.5.5   DSD

Degree of Surface Degradation, the MPI system of defining degree of surface 
degradation.  Five (5) levels are generically defined under the Assessment 
sections in the MPI Maintenance Repainting Manual.

1.10.5.6   EPP

Environmentally Preferred Products, a standard for determining 
environmental preferability in support of Executive Order 13101.

1.10.5.7   EXT

MPI short term designation for an exterior coating system.

1.10.5.8   INT

MPI short term designation for an interior coating system.

1.10.5.9   micron / microns

The metric measurement for 0.001 mm or one/one-thousandth of a millimeter.

1.10.5.10   mil / mils

The English measurement for 0.001 in or one/one-thousandth of an inch, 
equal to 25.4 microns or 0.0254 mm.

SECTION 09 90 00  Page 13



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

1.10.5.11   mm

The metric measurement for millimeter, 0.001 meter or one/one-thousandth of 
a meter.

1.10.5.12   MPI Gloss Levels

MPI system of defining gloss.  Seven (7) gloss levels (G1 to G7) are 
generically defined under the Evaluation sections of the MPI Manuals.  
Traditionally, Flat refers to G1/G2, Eggshell refers to G3, Semigloss 
refers to G5, and Gloss refers to G6. 

Gloss levels are defined by MPI as follows:

Gloss   Description      Units            Units
Level                    at 60 degrees    at 85 degrees

G1      Matte or Flat    0 to 5           10 max
G2      Velvet           0 to 10          10 to 35
G3      Eggshell         10 to 25         10 to 35
G4      Satin            20 to 35         35 min
G5      Semi-Gloss       35 to 70         
G6      Gloss            70 to 85
G7      High Gloss        

Gloss is tested in accordance with ASTM D 523.  Historically, the 
Government has used Flat (G1 / G2), Eggshell (G3), Semi-Gloss (G5), and 
Gloss (G6).

1.10.5.13   MPI System Number

The MPI coating system number in each Division found in either the MPI 
Architectural Painting Specification Manual or the Maintenance Repainting 
Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN).  
The Division number follows the CSI  Master Format.

1.10.5.14   Paint

See Coating definition.

1.10.5.15   REX

MPI short term designation for an exterior coating system used in 
repainting projects or over existing coating systems.

1.10.5.16   RIN

MPI short term designation for an interior coating system used in 
repainting projects or over existing coating systems.

PART 2   PRODUCTS

2.1   MATERIALS

Conform to the coating specifications and standards referenced in PART 3.  
Submit manufacturer's technical data sheets for specified coatings and 
solvents.   Comply with applicable regulations regarding toxic and 
hazardous materials.
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2.2   COLORS

Refer to Finish Materials Legend.

PART 3   EXECUTION

3.1   PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED

Prior to surface preparation and coating applications, remove, mask, or 
otherwise protect, hardware, hardware accessories, machined surfaces, 
radiator covers, plates, lighting fixtures, public and private property, 
and other such items not to be coated that are in contact with surfaces to 
be coated.  Following completion of painting, workmen skilled in the trades 
involved shall reinstall removed items.  Restore surfaces contaminated by 
coating materials, to original condition and repair damaged items.

3.2   SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, and other foreign 
matter and substances deleterious to coating performance as specified for 
each substrate before application of paint or surface treatments.  Oil and 
grease shall be removed prior to mechanical cleaning.  Cleaning shall be 
programmed so that dust and other contaminants will not fall on wet, newly 
painted surfaces.  Exposed ferrous metals such as nail heads on or in 
contact with surfaces to be painted with water-thinned paints, shall be 
spot-primed with a suitable corrosion-inhibitive primer capable of 
preventing flash rusting and compatible with the coating specified for the 
adjacent areas.

3.2.1   Substrate Repair

a.  Repair substrate surface damaged during coating removal;

b.  Sand edges of adjacent soundly-adhered existing coatings so they are 
tapered as smooth as practical to areas involved with coating removal; 
and

c.  Clean and prime the substrate as specified.

3.3   PREPARATION OF METAL SURFACES

3.3.1   Existing and New Ferrous Surfaces

a.  Ferrous Surfaces including Shop-coated Surfaces and Small Areas That 
Contain Rust, Mill Scale and Other Foreign Substances:  Solvent clean 
in accordance with SSPC SP 1 to remove oil and grease.  Where shop coat 
is missing or damaged, clean according to SSPC SP 10/NACE No. 2.  
Brush-off blast remaining surface in accordance with SSPC SP 7/NACE No.4; 
Water jetting to SSPC SP 12/NACE No.5 WJ-4 may be used to remove loose 
coating and other loose materials.  Use inhibitor as recommended by 
coating manufacturer to prevent premature rusting.  Shop-coated ferrous 
surfaces shall be protected from corrosion by treating and touching up 
corroded areas immediately upon detection.

b.  Surfaces With More Than 20 Percent Rust, Mill Scale, and Other Foreign 
Substances:  Clean entire surface in accordance with 
SSPC SP 10/NACE No. 2/SSPC SP 12/NACE No.5 WJ-2.

c.  Metal Floor Surfaces to Receive Nonslip Coating:  Clean in accordance 
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with SSPC SP 12/NACE No.5 WJ-2.

3.3.2   Final Ferrous Surface Condition:

For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and 
SSPC SP 3.  As a visual reference, cleaned surfaces shall be similar to 
photographs in SSPC VIS 3.

For abrasive blast cleaned surfaces, the requirements are stated in 
SSPC SP 7/NACE No.4, SSPC SP 6/NACE No.3, and SSPC SP 10/NACE No. 2.  As a 
visual reference, cleaned surfaces shall be similar to photographs in 
SSPC VIS 1.

For waterjet cleaned surfaces, the requirements are stated in 
SSPC SP 12/NACE No.5.  As a visual reference, cleaned surfaces shall be 
similar to photographs in SSPC VIS 4/NACE VIS 7.

3.3.3   Galvanized Surfaces

a.  New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidation 
Products:  Clean with solvent, in accordance with SSPC SP 1.  If the 
galvanized metal has been passivated or stabilized, the coating shall 
be completely removed by brush-off abrasive blast.  New galvanized 
steel to be coated shall not be "passivated" or "stabilized"  If the 
absence of hexavalent stain inhibitors is not documented, test as 
described in ASTM D 2092, Appendix X2, and remove by one of the methods 
described therein.

b.  Galvanized with Slight Coating Deterioration or with Little or No 
Rusting:  Water jetting to SSPC SP 12/NACE No.5 WJ3 to remove loose 
coating from surfaces with less than 20 percent coating deterioration 
and no blistering, peeling, or cracking.  Use inhibitor as recommended 
by the coating manufacturer to prevent rusting.

c.  Galvanized With Severe Deteriorated Coating or Severe Rusting: Water 
jet to SSPC SP 12/NACE No.5 WJ3 degree of cleanliness.  

3.3.4   Non-Ferrous Metallic Surfaces

Aluminum and aluminum-alloy, lead, copper, and other nonferrous metal 
surfaces.

Surface Cleaning:  Solvent clean in accordance with SSPC SP 1 and wash with 
mild non-alkaline detergent to remove dirt and water soluble contaminants.

3.3.5   Terne-Coated Metal Surfaces

Solvent clean surfaces with mineral spirits, ASTM D 235.  Wipe dry with 
clean, dry cloths.

3.3.6   Existing Surfaces with a Bituminous or Mastic-Type Coating

Remove chalk, mildew, and other loose material by washing with a solution of
 1/2 cup trisodium phosphate, 1/4 cup household detergent, one quart 5 
percent sodium hypochlorite solution and  3 quarts of warm water.
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3.4   PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE

3.4.1   Concrete and Masonry

a.  Curing:  Concrete, stucco and masonry surfaces shall be allowed to cure 
at least 30 days before painting, except concrete slab on grade, which 
shall be allowed to cure 90 days before painting.

b.  Surface Cleaning:  Remove the following deleterious substances.

(1)  Dirt, Chalking, Grease, and Oil:  Wash new surfaces with a 
solution composed of 1/2 cup trisodium phosphate, 1/4 cuphousehold 
detergent, and  4 quarts of warm water.  Then rinse thoroughly 
with fresh water.  Wash existing coated surfaces with a suitable 
detergent and rinse thoroughly.  For large areas, water blasting 
may be used.

(2)  Fungus and Mold:  Wash new, existing coated, and existing uncoated
 surfaces with a solution composed of 1/2 cup trisodium phosphate, 
1/4 cup household detergent, 1 quart 5 percent sodium hypochlorite 
solution and 3 quarts of warm water.  Rinse thoroughly with fresh 
water.

(3)  Paint and Loose Particles:  Remove by wire brushing.

(4)  Efflorescence:  Remove by scraping or wire brushing followed by 
washing with a 5 to 10 percent by weight aqueous solution of 
hydrochloric (muriatic) acid.  Do not allow acid to remain on the 
surface for more than five minutes before rinsing with fresh 
water.  Do not acid clean more than 4 square feet of surface, per 
workman, at one time.

c.  Cosmetic Repair of Minor Defects:  Repair or fill mortar joints and 
minor defects, including but not limited to spalls, in accordance with 
manufacturer's recommendations and prior to coating application.

d.  Allowable Moisture Content:  Latex coatings may be applied to damp 
surfaces, but not to surfaces with droplets of water.  Do not apply 
epoxies to damp vertical surfaces as determined by ASTM D 4263 or 
horizontal surfaces that exceed 3 lbs of moisture per 1000 square feet 
in 24 hours as determined by ASTM F 1869.  In all cases follow 
manufacturers recommendations.  Allow surfaces to cure a minimum of 30 
days before painting.

3.4.2   Gypsum Board, Plaster, and Stucco

a.  Surface Cleaning:  Plaster and stucco shall be clean and free from 
loose matter; gypsum board shall be dry.  Remove loose dirt and dust by 
brushing with a soft brush, rubbing with a dry cloth, or 
vacuum-cleaning prior to application of the first coat material.  A 
damp cloth or sponge may be used if paint will be water-based.

b.  Repair of Minor Defects:  Prior to painting, repair joints, cracks, 
holes, surface irregularities, and other minor defects with patching 
plaster or spackling compound and sand smooth.

c.  Allowable Moisture Content:  Latex coatings may be applied to damp 
surfaces, but not surfaces with droplets of water.  Do not apply 
epoxies to damp surfaces as determined by ASTM D 4263.  New plaster to 
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be coated shall have a maximum moisture content of 8 percent, when 
measured in accordance with ASTM D 4444, Method A, unless otherwise 
authorized. In addition to moisture content requirements, allow new 
plaster to age a minimum of 30 days before preparation for painting.

3.5   PREPARATION OF WOOD AND PLYWOOD SURFACES

3.5.1   New  Plywood and Wood Surfaces, Except Floors:

a.  Wood surfaces shall be cleaned of foreign matter.  

Surface Cleaning:  Surfaces shall be free from dust and other 
deleterious substances and in a condition approved by the Contracting 
Officer prior to receiving paint or other finish.  Do not use water to 
clean uncoated wood.  

c.  Moisture content of the wood shall not exceed 12 percent as measured by 
a moisture meter in accordance with ASTM D 4444, Method A, unless 
otherwise authorized.

d.  Wood surfaces adjacent to surfaces to receive water-thinned paints 
shall be primed and/or touched up before applying water-thinned paints.

  
e.  Cracks and Nailheads:  Set and putty stop nailheads and putty cracks 

after the prime coat has dried.

f.  Cosmetic Repair of Minor Defects:

(1)  Knots and Resinous Wood:  Prior to application of coating, cover 
knots and stains with two or more coats of 3-pound-cut shellac 
varnish, plasticized with 5 ounces of castor oil per gallon.  
Scrape away existing coatings from knotty areas, and sand before 
treating.  Prime before applying any putty over shellacked area.

(2)  Open Joints and Other Openings:  Fill with whiting putty, linseed 
oil putty.  Sand smooth after putty has dried.

(3)  Checking:  Where checking of the wood is present, sand the 
surface, wipe and apply a coat of pigmented orange shellac. Allow 
to dry before paint is applied.

3.5.2   Interior Wood Surfaces, Stain Finish

Interior wood surfaces to receive stain shall be sanded. Oak and other 
open-grain wood to receive stain shall be given a coat of wood filler not 
less than 8 hours before the application of stain; excess filler shall be 
removed and the surface sanded smooth.

3.6   APPLICATION

3.6.1   Coating Application

Painting practices shall comply with applicable federal, state and local 
laws enacted to insure compliance with Federal Clean Air Standards.  Apply 
coating materials in accordance with SSPC PA 1.  SSPC PA 1 methods are 
applicable to all substrates, except as modified herein.  

At the time of application, paint shall show no signs of deterioration.  
Uniform suspension of pigments shall be maintained during application.  
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Unless otherwise specified or recommended by the paint manufacturer, paint 
may be applied by brush, roller, or spray.  Use trigger operated spray 
nozzles for water hoses.  Rollers for applying paints and enamels shall be 
of a type designed for the coating to be applied and the surface to be 
coated.  Wear protective clothing and respirators when applying oil-based 
paints or using spray equipment with any paints.

Paints, except water-thinned types, shall be applied only to surfaces that 
are completely free of moisture as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces.  
Special attention shall be given to insure that all edges, corners, 
crevices, welds, and rivets receive a film thickness equal to that of 
adjacent painted surfaces.  

Each coat of paint shall be applied so dry film shall be of uniform 
thickness and free from runs, drops, ridges, waves, pinholes or other 
voids, laps, brush marks, and variations in color, texture, and finish.  
Hiding shall be complete.  

Touch up damaged coatings before applying subsequent coats. Interior areas 
shall be broom clean and dust free before and during the application of 
coating material.

Apply paint to new fire extinguishing sprinkler systems including valves, 
piping, conduit, hangers, supports, miscellaneous metal work, and 
accessories.  Shield sprinkler heads with protective coverings while 
painting is in progress.  Remove sprinkler heads which have been painted 
and replace with new sprinkler heads.  For piping in unfinished spaces and 
finished space, provide primed surfaces with one coat of red alkyd gloss 
enamel to a minimum dry film thickness of 1.0 mil.  Unfinished spaces 
include attic spaces, spaces above suspended ceilings, crawl spaces, pipe 
chases, mechanical equipment room, and space where walls or ceiling are not 
painted or not constructed of a prefinished material.  Upon completion of 
painting, remove protective covering from sprinkler heads.

a.  Drying Time:  Allow time between coats, as recommended by the coating 
manufacturer, to permit thorough drying, but not to present topcoat 
adhesion problems.  Provide each coat in specified condition to receive 
next coat.

b.  Primers, and Intermediate Coats:  Do not allow primers or intermediate 
coats to dry more than 30 days, or longer than recommended by 
manufacturer, before applying subsequent coats. Follow manufacturer's 
recommendations for surface preparation if primers or intermediate 
coats are allowed to dry longer than recommended by manufacturers of 
subsequent coatings.  Each coat shall cover surface of preceding coat 
or surface completely, and there shall be a visually perceptible 
difference in shades of successive coats.

c.  Finished Surfaces:  Provide finished surfaces free from runs, drops, 
ridges, waves, laps, brush marks, and variations in colors.

d.  Thermosetting Paints:  Topcoats over thermosetting paints (epoxies and 
urethanes) should be applied within the overcoating window recommended 
by the manufacturer.
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3.6.2   Mixing and Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when 
thinning is mandatory to suit surface, temperature, weather conditions, 
application methods, or for the type of paint being used.  Obtain written 
permission from the Contracting Officer to use thinners.  The written 
permission shall include quantities and types of thinners to use.

When thinning is allowed, paints shall be thinned immediately prior to 
application with not more than 1 pint of suitable thinner per gallon.  The 
use of thinner shall not relieve the Contractor from obtaining complete 
hiding, full film thickness, or required gloss.  Thinning shall not cause 
the paint to exceed  limits on volatile organic compounds.  Paints of 
different manufacturers shall not be mixed.

3.6.3   Two-Component Systems

Two-component systems shall be mixed in accordance with manufacturer's 
instructions.  Any thinning of the first coat to ensure proper penetration 
and sealing shall be as recommended by the manufacturer for each type of 
substrate.

3.6.4   Coating Systems

a.  Systems by Substrates:  Apply coatings that conform to the respective 
specifications listed in the following Tables:

          Table

          Division 3.  Exterior Concrete Paint Table
          Division 5.  Exterior Metal, Ferrous and Non-Ferrous Paint Table   
          Division 3.  Interior Concrete Paint Table
          Division 5.  Interior Metal, Ferrous and Non-Ferrous Paint Table
          Division 6.  Interior Wood Paint Table 
          Division 9:  Interior Plaster, Gypsum Board, Textured Surfaces 
                        Paint Table
          
b.  Minimum Dry Film Thickness (DFT):  Apply paints, primers, varnishes, 

enamels, undercoats, and other coatings to a minimum dry film thickness 
of 1.5 mil each coat unless specified otherwise in the Tables.  Coating 
thickness where specified, refers to the minimum dry film thickness.

c.  Coatings for Surfaces Not Specified Otherwise:  Coat surfaces which 
have not been specified, the same as surfaces having similar conditions 
of exposure.

d.  Existing Surfaces Damaged During Performance of the Work, Including New 
Patches In Existing Surfaces:  Coat surfaces with the following:

(1)  One coat of primer.

(2)  One coat of undercoat or intermediate coat.

(3)  One topcoat to match adjacent surfaces.

e.  Existing Coated Surfaces To Be Painted:  Apply coatings conforming to 
the respective specifications listed in the Tables herein, except that 
pretreatments, sealers and fillers need not be provided on surfaces 
where existing coatings are soundly adhered and in good condition.  Do 

SECTION 09 90 00  Page 20



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

not omit undercoats or primers.

3.7   COATING SYSTEMS FOR METAL

Apply coatings of Tables in Division 5 for Exterior and Interior.

a.  Apply specified ferrous metal primer on the same day that surface is 
cleaned, to surfaces that meet all specified surface preparation 
requirements at time of application.

b.  Inaccessible Surfaces:  Prior to erection, use one coat of specified 
primer on metal surfaces that will be inaccessible after erection.

c.  Shop-primed Surfaces:  Touch up exposed substrates and damaged coatings 
to protect from rusting prior to applying field primer.

d.  Surface Previously Coated with Epoxy or Urethane:  Apply MPI 101, 1.5 
mils DFT immediately prior to application of epoxy or urethane coatings.

e.  Pipes and Tubing:  The semitransparent film applied to some pipes and 
tubing at the mill is not to be considered a shop coat, but shall be 
overcoated with the specified ferrous-metal primer prior to application 
of finish coats.

f.  Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces.  
On surfaces to be coated with water thinned coatings, spot prime 
exposed nails and other ferrous metal with latex primer MPI 107.

3.8   COATING SYSTEMS FOR CONCRETE AND CEMENTITIOUS SUBSTRATES

Apply coatings of Tables in Division 3, 4 and 9 for Exterior and Interior.

3.9   COATING SYSTEMS FOR WOOD AND PLYWOOD

a.  Apply coatings of Tables in Division 6 for Exterior and Interior.

b.  Prior to erection, apply two coats of specified primer to treat and 
prime wood and plywood surfaces which will be inaccessible after 
erection.

c.  Apply stains in accordance with manufacturer's printed instructions.

3.10   PIPING IDENTIFICATION

Piping Identification, Including Surfaces In Concealed Spaces:  Provide in 
accordance with ASME A13.1.  Place stenciling in clearly visible 
locations.  On piping not covered by ASME A13.1, stencil approved names or 
code letters, in letters a minimum of 1/2 inch high for piping and a 
minimum of 2 inches high elsewhere.  Stencil arrow-shaped markings on 
piping to indicate direction of flow using black stencil paint.

3.11   INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate 
mobility of moving components, including swinging and sliding doors, 
cabinets, and windows with operable sash, for inspection by the Contracting 
Officer.  Perform this demonstration after appropriate curing and drying 
times of coatings have elapsed and prior to invoicing for final payment.
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3.12   WASTE MANAGEMENT

As specified in the Waste Management Plan and as follows.  Do not use 
kerosene or any such organic solvents to clean up water based paints.  
Properly dispose of paints or solvents in designated containers. Close and 
seal partially used containers of paint to maintain quality as necessary 
for reuse.  Store in protected, well-ventilated, fire-safe area at moderate 
temperature.  Place materials defined as hazardous or toxic waste in 
designated containers.  Set aside extra paint for future color matches or 
reuse by the Government.  

3.13   PAINT TABLES

All DFT's are minimum values. Use only interior paints and coatings that 
meet VOC requirements of LEED low emitting materials credit.  Acceptable 
products are listed in the MPI Green Approved Products List, available at 
http://www.specifygreen.com/APL/ProductIdxByMPInum.asp.

3.13.1   EXTERIOR PAINT TABLES

      DIVISION 3:  EXTERIOR CONCRETE PAINT TABLE

A.  New and uncoated existing concrete;
  vertical surfaces, including undersides of balconies and soffits but 
  excluding tops of slabs:

 1. Concrete Sealer  Repellent: MPI#34 Water Repellent, clear. 

      DIVISION 5:  EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE

STEEL / FERROUS SURFACES

A.  New Steel that has been hand or power tool cleaned to SSPC SP 2 or 
  SSPC SP 3

 1. Alkyd
    New; MPI EXT 5.1Q-G5 (Semigloss) Existing; MPI REX 5.1D-G5
    Primer:             Intermediate:       Topcoat:
    MPI 23              MPI 94              MPI 94
    System DFT:   5.25 mils  

B.  New Steel that has been blast-cleaned to SSPC SP 6/NACE No.3:  

 2. Alkyd
    New; MPI EXT 5.1D-G5 (Semigloss) / Existing; MPI REX 5.1D-G5
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 94              MPI 94
    System DFT:   5.25 mils  

C.  Existing steel that has been spot-blasted to SSPC SP 6/NACE No.3:

 1. Surface previously coated with alkyd or latex:

    Waterborne Light Industrial Coating
    MPI REX 5.1C-G5 (Semigloss)
    Spot Primer:        Intermediate:       Topcoat:
    MPI 79              MPI 163          MPI 163
    System DFT:   5 mils  
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STEEL / FERROUS SURFACES
 2. Surface previously coated with epoxy:

    Waterborne Light Industrial
    a. MPI REX 5.1L-G5 (Semigloss)    
    Spot Primer:        Intermediate:       Topcoat:
    MPI 101             MPI 163          MPI 163
    System DFT:   5 mils   

D.  New steel blast cleaned to SSPC SP 10/NACE No. 2:

 1. Waterborne Light Industrial
   
E.  Metal floors (non-shop-primed surfaces or non-slip deck surfaces) with
  non-skid additive (NSA), load at manufacturer's recommendations: MPI #82 
Epoxy deck coating (slip resistant).

 1. Alkyd Floor Enamel
    MPI EXT 5.1S-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 27           MPI 27 (+NSA)
    System DFT:   5.25 mils  

 EXTERIOR GALVANIZED SURFACES

F.  New Galvanized surfaces:

 1. Cementitious primer / Latex

    MPI EXT 5.3A-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 26              MPI 11              MPI 11
    System DFT:   4.5 mils  

 2. MPI EXT 5.3H-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 134             MPI 11              MPI 11
    System DFT:   4.5 mils  

 3. Waterborne Primer / Waterborne Light Industrial Coating
    MPI EXT 5.3J-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 134             MPI 163          MPI 163
    System DFT:   4.5 mils  

 4. Epoxy Primer / Waterborne Light Industrial Coating
    MPI EXT 5.3K-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 101             MPI 163          MPI 163
    System DFT:   5 mils  

G.  Galvanized surfaces with slight coating deterioration; little or no
    rusting:

 1. Waterborne Light Industrial Coating
    MPI REX 5.3J-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 134             N/A                 MPI 163
    System DFT:   4.5 mils  
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EXTERIOR GALVANIZED SURFACES

H.  Galvanized surfaces with severely deteriorated coating or rusting:

 1. Waterborne Light Industrial Coating
    MPI REX 5.3L-G5(Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 101             MPI 108             MPI 163
    System DFT:   8.5 mils  

EXTERIOR SURFACES, OTHER METALS (NON-FERROUS)

I.  Aluminum, aluminum alloy and other miscellaneous non-ferrous metal items
  not otherwise specified except hot metal surfaces, roof surfaces, and new 
  prefinished equipment.  Match surrounding finish:

 1. Alkyd
    
    MPI EXT 5.4F-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 94              MPI 94
    System DFT:   5 mils  

 2. Waterborne Light Industrial Coating
 
    MPI EXT 5.4G-G5(Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 163          MPI 163
    System DFT:   5 mils  

J.  Surfaces adjacent to painted surfaces; Mechanical, Electrical, and 
miscellaneous metal items not otherwise specified except floors, hot metal 
surfaces, and new prefinished equipment.  Match surrounding finish:

 1. Alkyd

    MPI EXT 5.1D-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 94              MPI 94
    System DFT:   5.25 mils  

 2.  MPI EXT 5.1C-G5(Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 163          MPI 163
    System DFT:   5 mils  

L.  Ferrous metal subject to high temperature, up to 750 degrees F:

 1. Inorganic Zinc Rich Coating 
    MPI EXT 5.2C
    Primer:             Intermediate:       Topcoat:
    MPI 19          Surface preparation and number of coats per 
    manufacturer's instructions.
    System DFT:  Per Manufacturer  

 2. Heat Resistant Aluminum Enamel
    MPI EXT 5.2B (Aluminum Finish)
    Primer:             Intermediate:       Topcoat:
    MPI 2          Surface preparation and number of coats per
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EXTERIOR SURFACES, OTHER METALS (NON-FERROUS)
    manufacturer's instructions.
    System DFT:  Per Manufacturer  

M.  New surfaces and   made bare cleaning to SSPC SP 10/NACE No. 2
  subject to temperatures up to 593 degrees C (1100 degrees F):

 1. Heat Resistant Coating 
    MPI EXT 5.2D
    Primer:             Intermediate:       Topcoat:
    MPI 22          Surface preparation and number of coats per
    manufacturer's instructions.
    System DFT:  Per Manufacturer  

3.13.2   INTERIOR PAINT TABLES

DIVISION 3:  INTERIOR CONCRETE PAINT TABLE

A.  New and uncoated existing concrete floors in following:  Rooms C110, 
C112, C500, C501.

 1. Epoxy
    New; MPI INT 3.2C-G6 (Gloss) / Existing; MPI RIN 3.2C-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 77              MPI 77              MPI 77
    System DFT:   5 mils  

    Note:  Primer may be reduced for penetration per manufacturer's 
    instructions.  New and uncoated existing concrete floors in telecom room 
sealer.  Primer: MPI 99; intermediate; MPI, Topcoat; MPI 99.

      DIVISION 5:  INTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE

INTERIOR STEEL / FERROUS SURFACES

A.  Metal, Mechanical,   Electrical,   
                                                                                        
Surfaces adjacent to 
  painted surfaces (Match surrounding finish), exposed copper piping, and
  miscellaneous metal items not otherwise specified except floors, hot metal
  surfaces, and new prefinished equipment:  

 1. High Performance Architectural Latex
 
    MPI INT 5.1R-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 141             MPI 141
    System DFT:   5 mils    

 2. Alkyd
  
    MPI INT 5.1E-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 47              MPI 47
    System DFT:   5.25 mils  

B.  Metal floors (non-shop-primed surfaces or non-slip deck surfaces) with 
  non-skid additive (NSA), load at manufacturer's recommendations.
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INTERIOR STEEL / FERROUS SURFACES

 1. Alkyd Floor Paint

 2. Epoxy
    MPI INT 5.1L-G6 (Gloss)
    Primer:             Intermediate:       Topcoat:
    MPI 101             MPI 77              MPI 77 (+NSA)
    System DFT:   5.25 mils  

C.  Metal in toilets, restrooms,shower areas, areas requiring a high degree 
of sanitation, and other high-humidity areas   not otherwise specified except 
floors, hot metal surfaces, and new prefinished equipment:

 1.Alkyd
 
    MPI INT 5.1E-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 79              MPI 47              MPI 47
    System DFT:   5.25 mils  
 
2.  Alkyd
 
    MPI INT 5.1T-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 23              MPI 47              MPI 47 
    System DFT:   5.25 mils  
 
E.  Miscellaneous non-ferrous metal items not otherwise specified except 
  floors, hot metal surfaces, and new prefinished equipment.  Match 
  surrounding finish:

 1. High Performance Architectural Latex
    
                                                                                          
    MPI INT 5.4F-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 141             MPI 141
    System DFT:   5 mils    

2.  Alkyd
 
    MPI INT 5.4J-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 95              MPI 47              MPI 47
    System DFT:   5 mils  
 
F.  Hot metal surfaces subject to temperatures up to 400 degrees F:

 1. Heat Resistant Enamel
    MPI INT 5.2A
    Primer:             Intermediate:       Topcoat:
    MPI 21              Surface preparation and number of coats per
    manufacturer's instructions.
    System DFT:  Per Manufacturer      

G.  Ferrous metal subject to high temperature, up to 750 degrees F:
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INTERIOR STEEL / FERROUS SURFACES
 1. Inorganic Zinc Rich Coating
    MPI INT 5.2C
    Primer:             Intermediate:       Topcoat:
    MPI 19              Surface preparation and number of coats per
    manufacturer's instructions.
    System DFT:  Per Manufacturer  

 2. Heat Resistant Aluminum Paint
    MPI INT 5.2B (Aluminum Finish)
    Primer:             Intermediate:       Topcoat:
    MPI 2               Surface preparation and number of coats per 
    manufacturer's instructions.
    System DFT:  Per Manufacturer  

H.  New surfaces  made bare cleaning to SSPC SP 10/NACE No. 2
  subject to temperatures up to 593 degrees C (1100 degrees F):

 1. High Heat Resistant Coating
    MPI INT 5.2D
    Primer:             Intermediate:       Topcoat:
    MPI 22              Surface preparation and number of coats per 
    manufacturer's instructions.
    System DFT:  Per Manufacturer  

      DIVISION 6:  INTERIOR WOOD PAINT TABLE

A.  New Wood and plywood not otherwise specified:

 1. High Performance Architectural Latex
    MPI INT 6.4S-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 39              MPI 139             MPI 139
    System DFT:   4.5 mils  

    MPI INT 6.4S-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 39              MPI 141             MPI 141
    System DFT:   4.5 mils    

 2. Alkyd
    MPI INT 6.4B-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 45              MPI 51              MPI 51
    System DFT:   4.5 mils  

    MPI INT 6.4B-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 45              MPI 47              MPI 47
    System DFT:   4.5 mils  

 3. Institutional Low Odor / Low VOC Latex
 
    New; MPI INT 6.3V-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 39              MPI 145             MPI 145
    System DFT:   4 mils  
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DIVISION 6:  INTERIOR WOOD PAINT TABLE
    New; MPI INT 6.3V-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 39              MPI 147             MPI 147
    System DFT:   4 mils    

C.  New Wood and Plywood, except floors; natural finish or stained:

 1. Natural finish, oil-modified polyurethane
    New; MPI INT 6.4J-G4 / Existing; MPI RIN 6.4L-G4
    Primer:             Intermediate:       Topcoat:
    MPI 57              MPI 57              MPI 57
    System DFT:   4 mils  

 2. Stained, oil-modified polyurethane
    New; MPI INT 6.4E-G4 / Existing; MPI RIN 6.4G-G4
    Stain:              Primer:             Intermediate:       Topcoat:
    MPI 90              MPI 57              MPI 57              MPI 57
    System DFT:   4 mils  

H.  New Wood Doors; Natural Finish or Stained:

 1. Natural finish, oil-modified polyurethane
    New; MPI INT 6.3K-G4 / Existing; MPI RIN 6.3K-G4
    Primer:             Intermediate:       Topcoat:
    MPI 57              MPI 57              MPI 57
    System DFT:   4 mils  

    Note:  Sand between all coats per manufacturers recommendations.  

 2. Stained, oil-modified polyurethane
    New; MPI INT 6.3E-G4 / Existing; MPI RIN 6.3E-G4
    Stain:              Primer:             Intermediate:       Topcoat:
    MPI 90              MPI 57              MPI 57              MPI 57
    System DFT:   4 mils  

    Note:  Sand between all coats per manufacturers recommendations.  

 3. Stained, Moisture Cured Urethane
    New; MPI INT 6.4V-G2 (Flat) / Existing; MPI RIN 6.4V-G2 (Flat)
    Stain:              Primer:             Intermediate:       Topcoat:
    MPI 90              MPI 71              MPI 71              MPI 71
    System DFT:   4 mils  

    Note:  Sand between all coats per manufacturers recommendations.  

I.  New Wood Doors; Pigmented finish:

 1. Alkyd
    New; MPI INT 6.3B-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 45              MPI 47              MPI 47
    System DFT:   4.5 mils  

    Note:  Sand between all coats per manufacturers recommendations.  

J.  Existing, previously painted Wood Doors; Pigmented finish:
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    DIVISION 9:  INTERIOR GYPSUM BOARD, TEXTURED SURFACES PAINT TABLE

A.  New Wallboard not otherwise specified:

 1. Latex
    New; MPI INT 9.2A-G2 (Flat) / Existing; RIN 9.2A-G2 (Flat)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 44              MPI 44
    System DFT:   4 mils  

    New; MPI INT 9.2A-G3 (Eggshell) / Existing; RIN 9.2A-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 52              MPI 52
    System DFT:   4 mils  

 2. High Performance Architectural Latex - High Traffic Areas

    New; MPI INT 9.2B-G3 (Eggshell) / Existing; MPI RIN 9.2B-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 139             MPI 139
    System DFT:   4 mils  

    New; MPI INT 9.2B-G5 (Semigloss) / Existing; MPI RIN 9.2B-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 141             MPI 141
    System DFT:   4 mils    

 3. Institutional Low Odor / Low VOC Latex
    New; MPI INT 9.2M-G2 (Flat) / Existing; MPI RIN 9.2M-G2 (Flat)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 144             MPI 144
    System DFT:   4 mils  

    New; MPI INT 9.2M-G3 (Eggshell) / Existing; MPI RIN 9.2M-G3 (Eggshell)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 145             MPI 145
    System DFT:   4 mils  

    New; MPI INT 9.2M-G5 (Semigloss) / Existing; MPI RIN 9.2M-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 147             MPI 147
    System DFT:   4 mils    

B.  New  Wallboard in toilets, restrooms, shower areas, and other high 
humidity areas not otherwise specified:

 1. Waterborne Light Industrial Coating
    New; MPI INT 9.2L-G5(Semigloss) / Existing; MPI RIN 9.2L-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 153          MPI 153
    System DFT:   4 mils  

 2. Alkyd
    New; MPI INT 9.2C-G5 (Semigloss) / Existing; MPI RIN 9.2C-G5 (Semigloss)
    Primer:             Intermediate:       Topcoat:
    MPI 50              MPI 47              MPI 47
    System DFT:   4 mils  

        -- End of Section --
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SECTION 09 96 00

HIGH-PERFORMANCE COATINGS
07/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

IEEE/ASTM SI 10 (2002) American National Standard for Use 
of the International System of Units (SI): 
The Modern Metric System

MASTER PAINTERS INSTITUTE (MPI)

MPI ASM (2004) Architectural Painting 
Specification Manual

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 7/NACE No.4 (2007) Brush-Off Blast Cleaning

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

QPL-TNT-AP-28 (2004) Paint, Aluminum, Heat Resisting 
(1200 Degrees F)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  When used, a designation following the "G" designation 
identifies the office that will review the submittal for the Government.  
Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Submit Material, Equipment and Fixture List in accordance with 
paragraph entitled, "Delivery, Handling and Storage," of this 
section.

SD-03 Product Data

Submit manufacturer's catalog data for the following items 
including manufacturer's name and identification.  Data shall 
include detailed analysis of each special coating material 
required for the project, with all the coating constituents 
measured as percentages of the total weight of the coating.  
Manufacturer's data concerning application, thinning, and average 
coverage per gallon shall be included.

SECTION 09 96 00  Page 3



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

Heat-Resistant Coatings; G
Epoxy Coatings; G
Polyurethane Coatings; G
Chlorinated-Rubber Coatings; G

SD-04 Samples

Submit sample Color Chips in accordance with paragraph entitled, 
"Delivery, Handling and Storage," of this section.

SD-07 Certificates

Submit certificates for following items showing conformance with 
the referenced standards contained in this section.

Heat-Resistant Coatings; G
Epoxy Coatings; G
Polyurethane Coatings; G
Chlorinated-Rubber Coatings; G

1.3   DELIVERY, HANDLING AND STORAGE

Special coating materials must be delivered to the project in their 
original containers bearing manufacturer's name, descriptive label, and 
coating formulations.  Provide new and unopened containers.

Special coating materials must be stored in tightly closed containers in a 
covered, well-ventilated area where they will not be exposed to excessive 
heat, fumes, sparks, flame, or direct sunlight.  Protect water-based 
coatings against freezing.

Solvents, thinners, and equipment cleaners must be stored with the same 
care as the coating materials with ambient temperatures continuously 
maintained at a minimum 45 degrees F.

Submit Material, Equipment and Fixture List consisting of a list of 
proposed equipment to be used in performance of construction work.

Submit three color chips 3 inch by 4 inch or manufacture pull-down of each 
finish color and gloss as scheduled.

1.4   FIELD TESTS

Government may take dry-film tests from time to time on finished surfaces.  
Apply additional coatings to surfaces where there is less than the minimum 
specified dry-film thickness.

1.5   PROTECTIONS AND SAFETY PRECAUTIONS

Protect adjacent materials and equipment against damage from spillage, 
dripping, and spatter of coating materials.  Building materials and 
equipment must be left clean and with all damaged surfaces corrected. 
Provide "WET PAINT" signs to indicate newly painted surfaces.

Provide forced ventilation for interior spaces during application and 
drying of coatings to prevent the buildup of toxic or explosive 
concentrations of solvent vapors.
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Provide fire extinguishers of the required quantity and correct type to 
combat flammable liquid fires.

Dispose of rags that are used to wipe up coating materials, solvents, and 
thinners by drenching them with water and placing in a covered metal 
container.

1.6   QUALITY ASSURANCE

Comply with Master Painters Institute (MPI) Standards indicated and listed 
in "MPI Approved Products List." Comply with the requirements in "MPI 
Architectural Painting Specification Manual" before any project is started.

PART 2   PRODUCTS

2.1   HEAT-RESISTANT COATINGS

2.1.1   Category 1, 50 to 400 Degrees F

Coatings for surface temperatures not exceeding 400 degrees F must be alkyd 
resin-based material.  Apply a minimum two coats of coating with a dry-film 
thickness of a minimum 4 mils.

First coat must be an epoxy zinc primer conforming to MPI ASM, No. 20 with 
the resin solids and zinc pigment not less than 80 percent of the total 
weight of the material.

White and color pigmented finish coats must be an alkyd resin-based 
material with the resin solids and pigments not less than 85 percent of the 
total weight of the material.  Pigments must be heat-stable materials, 
formulated to colors as scheduled.

Black-pigmented finish coats must be an alkyd resin, carbon-black pigmented 
material with resin solids and pigments not less than 50 percent of the 
total weight of the material.

Aluminum pigmented finish coats must be an alkyd resin-based material with 
resin solids and pigments not less than 50 percent of the total weight of 
the material.

2.1.2   Category 2, 300 to 600 Degrees F

Coatings for surface temperatures not exceedingmust be based on modified 
silicone and silicone-based resins.  Coatings must be applied in not less 
than two coats with a dry-film thickness of not less than 3 mils.

Provide a silicone-based resin zinc-pigmented material with the resin 
solids and zinc pigment for the first coat not less than 80 percent of the 
total weight of the material.

Color pigmented finish coats must be silicone-based resin material with the 
resin solids and pigments not less than 80 percent of the total weight of 
the material.  Pigments must be heat-stable materials, formulated to colors 
as scheduled.

Black-pigmented finish coat must be a silicone-based resin carbon-black 
pigmented material with resin solids and pigments not less than 50 percent 
of the total weight of the material.
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Aluminum-pigmented finish coats must be modified, silicone-based-resin 
material with the resin solids and pigments not less than 50 percent of the 
total weight of the material.

2.1.3   Category 3, 600 to 800 Degrees F

Provide a modified silicone or a silicone-based material of coating for 
surface temperatures not exceeding 800 degrees F.  Apply a minimum two 
coats with a dry-film thickness of a minimum.

Provide a silicone-based resin, zinc-pigmented material first coat with the 
resin solids and zinc pigment for the first coat not less than 80 percent 
of the total weight of the material.

Black-pigmented finish coat must be a silicone-based resin, carbon-black 
pigmented material with resin solids and pigments not less than 50 percent 
of the total weight of the material.

Aluminum-pigmented finish coat must be a modified, silicone-based-resin 
material with the resin solids and pigments not less than 50 percent of the 
total weight of the material.

2.1.4   Category 4, 800 to 1,200 Degrees F

Coatings for surface temperatures not exceeding 1,200 degrees F must be an 
aluminum-pigmented, silicone-resin-based material  conforming to 
QPL-TNT-AP-28, as modified.

Apply a minimum two coats with a dry-film thickness of a minimum 2 mils.

Coating pigment must contain a minimum of 28 percent aluminum based on the 
total weight of the material.  Vehicle must contain a minimum of 22 percent 
silicone resin and a maximum of 49 percent of volatile thinners and driers 
based on the total weight of the material.

2.2   EPOXY COATINGS

2.2.1   General

Conform to MPI ASM, No. 116 for epoxy coatings and epoxy block filler, as 
modified.

Vehicle resins for finish coats must be based on a polyamide-cured, 
epoxy-resin material.  Apply finish coats with a dry-film thickness of not 
less than 4 mils per coat.  Finish color and gloss must be as indicated.

2.2.2   Concrete Surface Coatings

Apply a  water-based epoxy coating system in conformance with MPI ASM, No. 
115 for vertical concrete surfaces.  Apply an epoxy slip-resistant deck 
coating system in conformance with MPI ASM, No. 82.  Prime coat must fill 
concrete surface pores with a total dry-film thickness of not less than 2 
mils.

2.2.3   Ferrous and Galvanized Metal Surface Coatings

Coatings on ferrous and galvanized metal surfaces must be a prime coat and 
not less than two finish coats.  Comply with MPI ASM, No. 101 for an epoxy 
zinc primer with a metallic-zinc pigment for the substrate to be coated and 
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the end use of the coated surface.  Resin solids and zinc pigment must not 
be less than 80 percent of the total weight of the coating material.  Apply 
prime coat with a total dry-film thickness of not less than 4 mils.  
Provide an epoxy-based finished coat as specified.

2.2.4   Aluminum Surface Coatings

Apply an Epoxy Coating System in conformance with MPI ASM, No. 80 and 
MPI ASM, No. 77.  Apply prime coat with a total dry-film thickness of not 
less than 4 mils.

2.3   POLYURETHANE COATINGS

2.3.1   General

Polyurethane coatings must conform to MPI ASM for each substrates indicated.

Vehicle resins for finish coats must be based on a two-part, prepolymer, 
catalytic-cured, polyurethane material.  Apply catalytic-cured coatings 
with a total dry-film thickness of not less than 10 mils per coat.  
Indicate finish color and gloss on the schedules.

2.3.2   Concrete Surface Coatings

Apply a  Polyurethane, Clear, Two-Component Coating System in conformance 
with MPI ASM, No. 78.  Prime coat must fill surface pores with a total 
dry-film thickness of not less than 2 mils.  Finish coats must be a 
polyurethane-based material as specified.

2.3.3   Ferrous and Galvanized Metal Surface Coatings

Apply a High-Performance Metallic Architectural Latex Coating System in 
conformance with MPI ASM, No. 134, , No. 138, and MPI ASM, No. 140.  Apply 
prime coat with a dry-film thickness of not less than 2 mils.  Finish coats 
must be a polyurethane-based material as specified. Color to be selected by 
Contracting Officer.

2.3.4   Aluminum Surface Coatings

Apply a water base, light industrial coating system in conformance with 
MPI ASM, No. 95 MPI ASM, No. 77 and MPI ASM, No. 80 for epoxy coating 
MPI ASM, No. 80 for polyurethane coats on aluminum surfaces.  Prime coat 
must use IEEE/ASTM SI 10 and or a polyurethane-resin material as 
recommended by the coating manufacturer for the substrate to be coated and 
the end use of the coated surfaces.  Apply prime coat with a dry-film 
thickness of not less than 2 mils.  Finish coats must be a 
polyurethane-based material as specified.

2.3.5   Wood Surface Coatings

Apply a clear polyurethane two-component coating in conformance with MPI ASM, 
No. 13  and MPI ASM, No. 78.  Apply prime coat with a dry-film thickness of 
not less than 5 mils.  Finish coats must be a polyurethane-based material 
as specified.
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2.4   CHLORINATED-RUBBER COATINGS

2.4.1   General

Vehicle resins for finish coats must be based on a modified, 
chlorinated-rubber, phenolic-resin material.  Coating material must contain 
not less than 20 percent chlorinated rubber resin, based on the total 
weight of the material.  Apply finish coats with a dry-film thickness of 
not less than 3 mils per coat.  Finish coating color must be as indicated.

2.4.2   Concrete Surface Coatings

Apply a minimum three coats on concrete surfaces.  Prime coat must be based 
on a chlorinated-rubber resin material as recommended by the coating 
manufacturer for the substrate to be coated and the end use of the coated 
surfaces.  Prime coat must fill concrete surface pores with a total film 
thickness of not less than 2 mils.  Finish coats must be 
chlorinated-rubber-based coatings as specified.

2.4.3   Ferrous and Galvanized Metal Surface Coatings

Apply a minimum two coats of high performance architectural latex coating 
in conformance with MPI ASM, No. 79 on ferrous and galvanized metal 
surfaces.  Apply prime coat with a dry-film thickness of not less than 3 
mils.  Finish coats must be chlorinated rubber-based coatings as specified.

2.4.4   Aluminum Surface Coatings

Apply a minimum three coats of quick drying primer for aluminum surfaces. 
Prime coat must conform to IEEE/ASTM SI 10 and MPI ASM, No. 80 for aluminum 
coating system.

2.5   COLORS

Refer to Finish Materials Legend.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

3.1.1   Concrete Surfaces

Conform to MPI ASM for substrates indicated. Remove plates, machined 
surfaces, and similar items already in place that are not to be coated.  
Provide surface-applied protection before surface preparation and coating 
where removal is impractical or impossible. After completing coating 
operations, reinstall items that were removed.

Clean dirt, oil, grease, and incompatible paints from substrates to ensure 
bonding. Coordination of shop-applied prime coats with high-performance 
coatings is critical. Remove incompatible primers. Reprime substrate with 
compatible primers as required to produce coating systems indicated.

3.1.1.1   Concrete Substrates

Remove release agents, curing compounds, efflorescence, and chalk Maximum 
Moisture Content of concrete is 12 percent.  Moisture content must be 
measured with electronic moisture meter.
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Clean surfaces with pressurized water.  Use pressure range of 1500 to 4000 
psi at 6 inch to 12 inch .

Comply with SSPC SP 7/NACE No.4 (NACE No. 4), "Brush-Off Blast Cleaning" 
for abrasive cleaning.

3.1.1.2   Steel Substrates

Remove rust and loose mill scale.  Clean using methods recommended in 
writing by coating manufacturer. Conform to SSPC SP 7/NACE No.4 (NACE No. 
4) for blast cleaning.

3.1.1.3   Galvanized-Metal Substrates

Remove grease and oil residue from galvanized sheet metal fabricated from 
coil stock by mechanical methods to produce clean, lightly etched surfaces 
that promote adhesion of subsequently applied coatings.

3.1.1.4   Aluminum Substrates

Remove surface oxidation.

3.1.1.5   Wood Substrates

Prep substrates by scraping and cleaning small, dry, seasoned knot.  Sand 
surfaces smooth. Apply a thin coat of knot sealer before applying an 
interior latex-based wood primer.  Prime edges, ends, faces, undersides, 
and back sides of wood. After priming, fill holes and crevices to the 
finished surface with putty or plastic wood filler.  After finished surface 
is dry, smooth surface by sanding. For a finished product.

3.2   COATING MATERIAL PREPARATION

3.2.1   General

Mix and prepare coating materials in accordance with the coating 
manufacturer's printed instructions for the particular material and coat to 
be applied.  Keep materials which are not in actual use in closed 
containers.

Coating materials that have been mixed with an automatic shaker must be 
allowed to stand to let air bubbles escape, then given a final hand mixing 
before application.  Stir materials so as to produce a mixture of uniform 
density.  Stir at frequent intervals during application to prevent 
skinning.  Do not stir film which may form on the surface of the material.  
Remove film and strain, if necessary.

3.2.2   Thinning

Thinning must be done in accordance with coating manufacturer's printed 
directions for the particular material and coat.

3.2.3   Tinting

Prime and intermediate coats of paint must be a slightly different tint 
from the finish coat to facilitate identification of each coat.  Tinting 
must be done by the coating manufacturer and clearly identified as to color 
and coat.
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3.3   APPLICATION OF COATING MATERIALS

3.3.1   General

Do not perform exterior painting in damp or rainy weather.  Interior 
painting must not be allowed until the building is enclosed and has 
thoroughly dried out.  Do not allow painting below 50 degrees Fand above 95 
degrees F.  Painting application must be in accordance with the coating 
manufacturer's recommendations, and as specified.

Application of coatings must be done by skilled applicators.  Apply 
coatings to clean and properly prepared surfaces.  Apply coatings carefully 
with clean, high-quality application equipment.  Allow sufficient time 
between coats to ensure complete drying and curing.  Surfaces must be 
sanded and dusted between coatings, as required, to produce a surface free 
of visible defects.  High gloss coatings and clear finishes must be lightly 
sanded between coats to ensure bond of following coats.

Apply coats to the surfaces in an even film.  Do not accept cloudiness, 
spotting, holidays, laps, application marks, runs, sags, and other similar 
surface imperfections.  Remove defective coating applications and recoat as 
directed.

Coating lines such as wainscots must be sharp, true, and well-defined. Tape 
may be used to establish coating lines, providing tape is removed before 
ragging or sawtooth edges form.

Surfaces, including edges, corners, crevices, welds, and other similar 
changes in surface plane, must receive a dry-film thickness not less than 
specified.

3.3.2   Brush Application

Brushes must be clean and the proper size and type for high-quality 
application of the specified coating materials.  Slow-dry coatings must be 
brushed out.  Quick-dry coatings must be brushed only enough to spread out 
evenly.

3.3.3   Roller Application

Roller covers must be clean and of the proper nap length, nap texture, and 
material for high-quality application of the specified coating materials.

Roller application must be done carefully and must be equivalent in all 
respects to the same coats applied by high-quality brush application.

3.3.4   Spray Application

Spray application equipment must be limited to airless-spray equipment and 
electrostatic-spray equipment.  Equipment must be clean and operated by 
workmen skilled in high quality application of coating materials.

Spray application of coatings must be limited to finish coats on metal 
frame works, siding, decking, wire mesh, and other surfaces where hand work 
would be inferior.  Sprayed coatings must be carefully applied and 
equivalent in all respects to the same coats applied by high quality brush 
application.  Each spray coat must be permitted to cure before the 
succeeding coat is applied.  Do not permit doubling back with application 
equipment, for the purpose of building up film thickness of two coats in 
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one operation.

Surfaces adjacent to areas to be spray coated shall be covered to prevent 
damage from overspray, coating rebound, and spray drift.

3.4   ACCEPTANCE PROVISIONS

3.4.1   Repairing

Remove damaged and unacceptable portions of completed work and replace with 
new work to match adjacent surfaces at no additional cost to the Government.

3.4.2   Cleaning

At end of each workday, remove rubbish, empty cans, rags, and other 
discarded materials from Project site.

After completing coating application, clean spattered surfaces.  Remove 
spattered coatings by washing, scraping, or other methods.  Do not scratch 
or damage adjacent finished surfaces.

Application equipment must be cleaned promptly and thoroughly with a 
suitable solvent after each use and stored in a clean, covered, 
well-ventilated container.

Protect work of other trades against damage from coating operation.  
Correct damage by cleaning, repairing, replacing, and recoating, as 
approved by Architect, and leave in an undamaged condition.  At completion 
of construction activities of other trades, touch up and restore damaged or 
defaced coated surfaces.

        -- End of Section --

SECTION 09 96 00  Page 11



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

SECTION TABLE OF CONTENTS

DIVISION 10 - SPECIALTIES

SECTION 10 10 00

VISUAL COMMUNICATIONS SPECIALTIES

02/09

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SYSTEM DESCRIPTION
  1.3   SUBMITTALS
  1.4   DELIVERY, STORAGE, AND HANDLING
  1.5   WARRANTY

PART 2   PRODUCTS

  2.1   MATERIALS
    2.1.1   Aluminum
    2.1.2   Glass
    2.1.3   Stainless Steel
  2.2   GLASS MAGNETIC MARKERBOARD
  2.3   CABLE TRACK AND ROD DISPLAY SYSTEM
  2.4   STAINLESS STEEL STANDOFFS, ONE INCH
  2.5   INTEGRATED FUNCTIONAL REVEAL RAIL
  2.6   RECESSED STAINLESS STEEL MARKER TRAY
  2.7   CUSTOM DISPLAY CABINETS

PART 3   EXECUTION

  3.1   PLACEMENT SCHEDULE
  3.2   INSTALLATION
  3.3   CLEANING

-- End of Section Table of Contents --

SECTION 10 10 00  Page 1



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

SECTION 10 10 00

VISUAL COMMUNICATIONS SPECIALTIES
02/09

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (2009; Errata 2010) Safety Glazing 
Materials Used in Buildings - Safety 
Performance Specifications and Methods of 
Test

ASTM INTERNATIONAL (ASTM)

ASTM B 221 (2008) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM C 1048 (2004) Standard Specification for 
Heat-Treated Flat Glass - Kind HS, Kind FT 
Coated and Uncoated Glass

1.2   SYSTEM DESCRIPTION

The term visual display board when used herein includes presentation 
boards, marker boards, tackboards, board cases, display track system and 
horizontal sliding units; submit manufacturer's descriptive data and 
catalog cuts plus manufacturer's installation instructions, and cleaning 
and maintenance instructions.  Visual display boards shall be from 
manufacturer's standard product line.  Submit certificate of compliance 
signed by Contractor attesting that visual display boards conform to the 
requirements specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Glass Magnetic Markerboard; G
Integrated Functional Reveal Rail with chartrail insert and hook 
inserts; G
Cable Track and Rod Display System; G
Stainless Steel Standoffs Panel Support for Drilled Acrylic Sheet; 
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G
Recessed Stainless Steel Marker Tray; G
Custom Display Cabinets; G

SD-04 Samples

Glass Magnetic Markerboard; G
Integrated Functional Reveal Rail with chartrail insert and hook 
inserts; G
Cable Track and Rod Display System; G
Stainless Steel Standoffs Panel Support for Drilled Acrylic Sheet; 
G
Recessed Stainless Steel Marker Tray; G
Custom Display Cabinets; G

SD-07 Certificates

Glass Magnetic Markerboard; G
Integrated Functional Reveal Rail with chartrail insert and hook 
inserts; G
Cable Track and Rod Display System; G
Stainless Steel Standoffs Panel Support for Drilled Acrylic Sheet; 
G
Recessed Stainless Steel Marker Tray; G
Custom Display Cabinets; G

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the building site in the manufacturer's original 
unopened containers and store them in a clean dry area with temperature 
maintained above 50 degrees F.  Stack materials according to manufacturer's 
recommendations.  Visual display boards shall be allowed to acclimate to 
the building temperature for 24 hours prior to installation.

1.5   WARRANTY

Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a one year period.

PART 2   PRODUCTS

2.1   MATERIALS

Submit samples of the following items:

Glass Magnetic Markerboard
Cable Track and Rod Display System
Stainless Steel Standoffs Panel Support for Drilled Acrylic Sheet
Recessed Stainless Steel Marker Tray
Custom Display Cabinets

 Samples shall be minimum 4 by 4 inches and show range of color for each 
layer exposed to view.

2.1.1   Aluminum

Aluminum frame extrusions shall be alloy 6063-T5 or 6063-T6, conform to 
ASTM B 221, and be a minimum 0.06 inches thick.  Exposed aluminum shall 
have an anodized, satin finish.  Straight, single lengths shall be used 
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wherever possible.  Joints shall be kept to a minimum.  Corners shall be 
mitered and shall have a hairline closure. 

2.1.2   Glass

Glass shall be comprised of tempered glass in accordance with ANSI Z97.1 
and shall conform to ASTM C 1048, Kind FT (fully tempered), Condition A 
(uncoated), Type I, Class I (clear), thickness as specified.

2.1.3   Stainless Steel

Brushed satin stainless steel Grade 304.

2.2   GLASS MAGNETIC MARKERBOARD

  Markerboard shall be a factory assembled unit complete in one piece, 
without joints whenever possible to the lengths shown on the drawings.  
When markerboard dimensions require delivery in separate sections, 
components shall be prefit at the factory, disassembled for delivery and 
jointed at the site.  Follow manufacturer's written recommendation for 
substrat and glass perparation, and low VOC adhesive structural silicone 
sealant.  Basis of Design: Vitracolor Magnetic Markerglass, low iron PPG; 
Starphire tempered safety glass, surface glossy, color white. Install per 
drawing detail using Z-clips. Each unit shall come complete with an eraser 
and four different color compatible dry erase markers.

2.3   CABLE TRACK AND ROD DISPLAY SYSTEM

Basis of Design: B & N Industries; Track Ceiling to Floor System, Satin 
anodized aluminum.
This method of display shall be a flexible and interchangeable system that 
consists of top and bottom square cable track, 1/8 inch stainless steel 
cable, end stop and top fixing set and cable tensioner and bottom fixing 
set to fit tracks, and picture/panel grip.  Track shall allow attached 
components to slide horizontally.  Presentation components shall be capable 
of being lifted from the track and being relocated to allow for 
reconfiguration.  Components shall be capable of being installed on the 
track without the use of tools for installation, removal, and 
reconfiguration.    Components shall be installed and located on track in 
accordance with manufacturer recommendations. 

2.4   STAINLESS STEEL STANDOFFS, ONE INCH

Basis of design: B & N Industries; Model: panel support system for drilled 
1/4 inch acrylic sheets. Vandal proof fixing head, 3 inch finish separation 
from rear surface.

2.5   INTEGRATED FUNCTIONAL REVEAL RAIL

Basis of Design: Fry Reglet. Finish: clear anodized aluminum. Fabricate to 
the greatest length possible. Joints shall be inconspicuous in appearance 
and without voids to create a monolithic appearance, and rounded corners. 
Dimensions as shown on the drawings. Provide 4 inch chart rail insert and 
hook insert.

2.6   RECESSED STAINLESS STEEL MARKER TRAY

Fabricate to the greatest length possible of single bended piece.  Joints 
shall be inconspicuous in appearance and without voids to create a 
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monolithic appearance and rounded corners. Dimensions as shown on the 
drawings.

2.7   CUSTOM DISPLAY CABINETS

Basis of Design: Blumcraft of Pittsburgh; stainless steel finish. Custom 
display case with continuous mounting bars. Refer to drawings.

PART 3   EXECUTION

3.1   PLACEMENT SCHEDULE

Location and mounting height shall be as shown on the drawings. 

3.2   INSTALLATION

Perform installation and assembly in accordance with manufacturer's printed 
instructions.  Use concealed fasteners.  Visual communication items shall 
be attached to the walls as shown on drawings.  furnish and install trim 
items, accessories and miscellaneous items in total, including but not 
limited to hardware, grounds, clips, backing materials, adhesives, 
brackets, and anchorages incidental to or necessary for a sound, secure, 
complete and finished installation.  Installation shall not be initiated 
until completion of room painting and finishing operations.  Visual 
communication items shall be installed in locations and at mounting heights 
indicated.  Visual display boards shall be installed level and plumb, and 
if applicable doors shall be aligned and hardware shall be adjusted.  
Damaged units shall be repaired or replaced as directed by the Contracting 
Officer.

3.3   CLEANING

Writing surfaces shall be cleaned in accordance with manufacturer's 
instructions.

        -- End of Section --
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SECTION 10 21 13

TOILET COMPARTMENTS
01/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A 123/A 123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 167 (1999; R 2009) Standard Specification for 
Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 385/A 385M (2009) Standard Practice for Providing 
High-Quality Zinc Coatings (Hot-Dip)

INTERNATIONAL CODE COUNCIL (ICC)

ICC/ANSI A117.1 (2003; Errata 2007) Accessible and Usable 
Buildings and Facilities

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-60003 (Basic) Partitions, Toilet, Complete

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

36 CFR 1191 Americans with Disabilities Act (ADA) 
Accessibility Guidelines for Buildings and 
Facilities

1.2   SYSTEM DESCRIPTION

Provide a complete and usable toilet partition system, including toilet 
enclosures, room entrance screens, urinal screens, system of panels, 
hardware, and support components.   and Affirmative Procurement 
guidelines.  Furnish the partition system from a single manufacturer, with 
a standard product as shown in the most recent catalog data.  Submit 
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Fabrication Drawings for metal toilet partitions and urinal screens 
consisting of fabrication and assembly details to be performed in the 
factory.  Submit manufacturer's Cleaning and Maintenance Instructions with 
Fabrication Drawings for review.

1.2.1   Sustainable Design Requirements

1.2.1.1   Local/Regional Materials Documentation

Use materials or products extracted, harvested, or recovered, as well as 
manufactured, within a 500 mile radius from the project site, if available 
from a minimum of three sources. See Section 01 33 29 LEED(tm) 
DOCUMENTATION for cumulative total local material requirements.  Toilet 
partition materials may be locally available.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fabrication Drawings
Installation Drawings; G

SD-03 Product Data

Cleaning and Maintenance Instructions; G
Colors And Finishes; G
Anchoring Devices and Fasteners; G
Hardware and Fittings; G
Brackets; G
Door Hardware; G

Local/Regional Materials Documentation; (LEED)

  Documentation indicating distance between manufacturing facility 
and the project site.  Indicate distance of raw material origin 
from the project site.  Indicate relative dollar value of 
local/regional materials to total dollar value of products 
included in project.

Toilet Enclosures; (LEED); G
Urinal Screens; (LEED); G

  Documentation indicating percentage of post-industrial and 
post-consumer recycled content per unit of product.  Indicate 
relative dollar value of recycled content products to total dollar 
value of products included in project.

SD-04 Samples

Colors and Finishes; G

  Three samples showing a finished edge on two adjacent sides and 
core construction, each not less than 12-inch square
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Hardware and Fittings; G
Anchoring Devices and Fasteners; G

  Three samples of each item.  Approved hardware samples may be 
installed in the work if properly identified.

SD-07 Certificates

Warranty; G

SD-10 Operation and Maintenance Data

Waste Management Plan; G

SD-11 Closeout Submittals

Local/Regional Materials Documentation; (LEED); G

Toilet Enclosures; (LEED); G
Urinal Screens; (LEED); G

1.4   REGULATORY REQUIREMENTS

Conform to ICC/ANSI A117.1 code for access for the handicapped operation of 
toilet compartment door and hardware.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver materials in the manufacturer's original unopened packages with the 
brand, item identification, and project reference clearly marked.  Store 
components in a dry location that is adequately ventilated; free from dust, 
water, other contaminants, and damage during delivery, storage, and 
construction.

1.6   WARRANTY

Provide certification or warranties that metal toilet partitions will be 
free of defects in materials, fabrication, finish, and installation and 
will remain so for a period of not less than 15 years after completion.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Anchoring Devices and Fasteners

Provide steel anchoring devices and fasteners hot-dipped galvanized after 
fabrication, in conformance with ASTM A 385/A 385M and ASTM A 123/A 123M.  
Conceal all galvanized anchoring devices.

2.1.2   Brackets

Wall brackets shall be two-ear panel brackets, T-style, 1-inch stock.  
Provide stirrup style panel-to-pilaster brackets.
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2.1.3   Hardware and Fittings

2.1.3.1   General Requirements

Conform hardware for the toilet partition system to CID A-A-60003 for the 
specified type and style of partitions.  Provide hardware finish highly 
resistant to alkalis, urine, and other common toilet room acids.  Comply 
latching devices and hinges for handicap compartments with 36 CFR 1191; 
provide stainless steel devices and hinges with door latches that operate 
without either tight grasping or twisting of the wrist of the operator.

a. Corrosion-resistant steel shall conform to ASTM A 167, Type 304.

2.1.3.2   Finishes

a. Corrosion-resistant steel shall have a No. 4 finish.

b. Exposed fasteners shall match the hardware and fittings.

2.1.4   Door Hardware

2.1.4.1   Hinges

Hinges shall be adjustable to hold in-swinging doors open at any angle up 
to 90 degrees and outswinging doors to 10 degrees.  Provide 
self-lubricating hinges with the indicated swing.  Hinges shall be the 
surface-mounted type and have the following type of return movement:

a.  Gravity return movement

2.1.4.2   Latch and Pull

Latch and pull shall be a combination rubber-faced door strike and keeper 
equipped with emergency access.

2.1.4.3   Coat Hooks

Refer to Section 10 28 13 TOILET ACCESSORIES.  Coat hooks shall be 
combination units with hooks and rubber tipped pins, at every toilet 
compartment.

2.2   PARTITION PANELS AND DOORS

Fabricate partition panels and doors not less than 1 inch thick with face 
sheets not less than 0.0396 inch thick.

2.2.1   Toilet Enclosures

Basis of Design: Bradley Series 500, floor-braced restroom partitions, 
stainless steel #4 Satin brushed.  Conform toilet enclosures to 
CID A-A-60003,  ceiling hung.  Furnish width, length, and height of toilet 
enclosures as shown.  Provide a width of 1 inch.   See Section 01 33 29 
LEED(tm) DOCUMENTATION for cumulative total recycled content requirements.  
This item may contain post-consumer or post-industrial recycled content.  
Reinforce panels indicated to receive toilet paper holders or grab bars for 
mounting of the items required.  Provide grab bars to withstand a bending 
stress, shear stress, shear force, and a tensile force induced by 250 lbf.  
Grab bars shall not rotate within their fittings.
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2.2.2   Urinal Screens

Basis of Design: Bradley; Model 5, Government flanged with wing bracket, 
Stainless Steel #4, Satin brushed.Conform urinal screens to CID A-A-60003.  
Provide finish for surface of ; water resistant; graffiti resistant; 
non-absorbent.   Screens shall contain a minimum of 20 percent 
post-consumer recycled plastic 30 percent recycled steel, with a minimum of 
16 percent post-consumer recycled steel.  See Section 01 33 29 LEED(tm) 
DOCUMENTATION for cumulative total recycled content requirements.  This 
item may contain post-consumer or post-industrial recycled content.  
Furnish width and height of urinal screens as shown.  Provide thickness of 
1 inch.  Secure wall hung urinal screens with a minimum of three wall 
stirrup brackets  42 inch long, continuous flanges.  Fabricate screens from 
the same types of panels and pilasters as the toilet partitions.  Use 
corrosion-resistant steel fittings and fasteners.

2.3   FLOOR-ANCHORED PARTITIONS

Basis of Design: Bradley; Series 500, floor anchored restroom partitions, 
Stainless Steel, #4 Satin Brushed.  Pilasters shall be not less than 1-1/4 
inch thick with face sheets not less than 0.0635 inch thick.  Provide 
anchoring device at the bottom of the pilaster consisting of a steel bar 
not less than 1/2 by 7/8 inch welded to the reinforced face sheets and 
having not less than two 3/8 inch round anchorage devices for securing to 
the floor slab.  Provide anchorage devices complete with threaded rods, 
expansion shields, lock washers, and leveling-adjustment nuts.  Trim piece 
at the floor shall be 3 inch high and fabricated from not less than 0.030 
inch thick corrosion-resistant steel.2.4   HARDWARE

Hardware for the toilet partition system shall conform to CID A-A-60003 for 
the specified type and style of partitions.  Hardware shall be pre-drilled 
by manufacturer.  Hardware finish shall be highly resistant to alkalis, 
urine, and other common toilet room acids.  Hardware shall include: chrome 
plated non ferrous cast pivot hinges, gravity type, adjustable for door 
close positioning; nylon bearings; black anodized aluminum door latch; door 
strike and keeper with rubber bumper; and cast alloy chrome plated coat 
hook and bumper.  Latching devices and hinges for handicap compartments 
shall comply with 36 CFR 1191 and shall be stainless steel door latches 
that operate without either tight grasping or twisting of the wrist of the 
operator.  Screws and bolts shall be stainless steel, tamper proof type.  
Wall mounting brackets shall be continuous, full height, stainless steel, 
in accordance with toilet compartment manufacturer's instructions.  

2.5   COLORS AND FINISHES

2.5.1   Colors

2.5.2   Finish - Stainless Steel #4 Brushed Finish.

Conform partitions, panels, screen, and door finishes to CID A-A-60003 
finished with Finish No. 2, stainless steel.

PART 3   EXECUTION

3.1   PREPARATION

Take field measurements prior to the preparation of drawing and fabrication 
to ensure proper fits.  Verify that field measurements, surfaces, 
substrates and conditions are as required, and ready to receive work.  
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Verify correct spacing of plumbing fixtures.  Verify correct location of 
built in framing, anchorage, and bracing.  Report in writing to Contracting 
Officer prevailing conditions that will adversely affect satisfactory 
execution of the work of this section.  Do not proceed with work until 
unsatisfactory conditions have been corrected.

3.2   METAL PARTITION FABRICATION

a.  Fabricate metal Partition Panels, doors, screens, and pilasters 
required for the project from stainless-steel face sheets with formed 
edges.  Face sheets shall be pressure-laminated to the sound-deadening 
core with edges sealed with a continuous locking strip and corners 
mitered and welded.  Ground all welds smooth.  Provide concealed 
reinforcement for installation of hardware, fittings, and accessories.  
Surface of face sheets shall be smooth and free from wave, warp, or 
buckle.

3.3   INSTALLATION

Install partitions rigid, straight, plumb, and level, with the panels 
centered between the fixtures.  Provide a panel clearance of not more than 
1/2 inch and secure the panels to walls and pilasters with not less than 
two wall brackets attached near the top and bottom of the panel.  Locate 
wall brackets so that holes for wall bolts occur in masonry or tile 
joints.  Secure Panels to pilasters with brackets matching the wall 
brackets.  Provide for adjustment due to minor floor variations.  Locate 
head rail joints at pilaster center lines.  Install adjacent components for 
consistency of line and plane.  Equip each door with hinges, one door 
latch, and one coat hook and bumper.  Align hardware to uniform clearance 
at vertical edges of doors.

a.  Secure panels to hollow plastered walls with toggle bolts using not 
less than 1/4-20 screws of the length required for the wall thickness.  
Toggle bolts shall have a load-carrying strength of not less than 600 
pounds per anchor.

b.  Secure panels to ceramic tile on hollow plastered walls or hollow 
concrete-masonry walls with toggle bolts using not less than 1/4-20 
screws of the length required for the wall thickness.  Toggle bolts 
shall have a load-carrying strength of not less than 600 pounds per 
anchor.

c.  Secure panels to solid masonry or concrete with lead or brass 
expansion shields designed for use with not less than 1/4-20 screws, 
with a shield length of not less than 1-1/2 inch.  Expansion shields 
shall have a load-carrying strength of not less than 600 pounds per 
anchor.

d.  Submit Installation Drawings for metal toilet partitions and urinal 
screens showing plans, elevations, details of construction, hardware, 
reinforcing and blocking, fittings, mountings and escutcheons.  
Indicate on drawings the type of partition, location, mounting height, 
cutouts, and reinforcement required for toilet-room accessories.

3.4   FLOOR-ANCHORED PARTITIONS

Secure pilasters to the floor with the anchorage device specified.  Make 
all leveling devices readily accessible for leveling, plumbing, and 
tightening the installation.  Level tops of doors with tops of pilasters 
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when doors are in a closed position.  Expansion shields shall have a minimum
 2-inch penetration into the concrete slab.

3.5   FINAL ADJUSTMENT

After completion of the installation, make final adjustments to the 
pilaster-leveling devices, door hardware, and other working parts of the 
partition assembly.  Doors shall have a uniform vertical edge clearance of 
approximately 3/16 inch and shall rest open at approximately 30 degrees 
when unlatched.

3.6   CLEANING

Baked enamel finish shall be touched up with the same color of paint that 
was used for the finish.  Clean all surfaces of the work, and adjacent 
surfaces soiled as a result of the work, in an approved manner compliant 
with the manufacturer's recommended cleaning and protection from damage 
procedures until accepted.  Remove all equipment, tools, surplus materials, 
and work debris from the site.

3.7   WASTE MANAGEMENT PLAN

Identify manufacturer's policy for collection or return of construction 
scrap, unused material and packaging material.  Institute demolition and 
construction waste separation and recycling to take advantage of 
manufacturer's programs.  When such a service is not available, seek local 
recyclers to reclaim the materials.

       -- End of Section --
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SECTION 10 22 19

DEMOUNTABLE MOVABLE PARTITIONS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 611 (1998; R 2004) Voluntary Specification for 
Anodized Architectural Aluminum

ASTM INTERNATIONAL (ASTM)

ASTM E 413 (2010) Rating Sound Insulation

ASTM E 72 (2005) Conducting Strength Tests of Panels 
for Building Construction

ASTM E 84 (2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM E 90 (2009) Standard Test Method for Laboratory 
Measurement of Airborne Sound Transmission 
Loss of Building Partitions and Elements

BIFMA INTERNATIONAL (BIFMA)

ANSI/BIFMA X5.5 (2008) Desk Products

ANSI/BIFMA X5.6 (2010) Panel Systems

BIFMA X5.6 (2003) Panel Systems

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 1286 (2008; Reprint Jan 2011) Office Furnishings

1.2   SYSTEM DESCRIPTION

1.2.1   Fire-Resistance Rating and Burning Characteristics

Partition system shall have a Class A (under 25) Flame Spread Rating in 
conformance with ASTM E 84 and smoke development index must be less than 450.
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1.2.2   Acoustical Performance

Submit certification attesting that sound-rated partition assemblies  on 
solid panels have a minimum Sound Transmission Coefficient (STC) of 37 with 
the ability to reach STC 42.  STC range shall be determined in accordance 
with Sound Transmission Test by Two-Room Method and reported in accordance 
with ASTM E 90 and ASTM E 413 for frequency data.  Tested assembly shall 
have been assembled in the same manner that the partitions will be 
installed on the project.

1.2.3   Structural Performance

Submit test results from and independent laboratory certifying the 
following results.

1.2.3.1   Transverse-Load Capacity

Demountable partitions shall be able to sustain a 5 psf minimum transverse 
loading support the furniture systems components with panel deflection no 
greater than 1/120th of the vertical span when tested in accordance with 
ASTM E 72.

1.2.3.2   Load-Bearing Capability

Not less than 300 lb concentrated, 3.2 lb/linear inch distributed 480  
proof load when tested according to BIFMA X5.6.

1.2.4   Electrical and Communication Capability

Electrical components, devices, and accessories shall meet requirements of 
UL 1286 and NFPA 70.  The label or listing of Underwriter's Laboratories, 
Inc. will be accepted as evidence that the material or equipment conforms 
to the applicable standards of that agency.  In lieu of this label or 
listing, a statement from a nationally recognized, adequately equipped 
testing agency shall be submitted indicating that the items have been 
tested in accordance with the required procedures of UL and that the 
material and equipment comply with contract requirements.  Electrical work 
shall conform to the requirements of Division 26 electrical sections

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings; G

Installation Drawings

Include plans showing panel sizes and configuration, elevations, 
wall section details and attachment methods to adjacent related 
work. Include field dimensions. Hold to dimensions: critical hold 
to dimensions necessary for the demountable walls shall be 
graphically denoted so that GC can insure clear open and plumb 
conditions.

Coordination Drawings
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Provide refected ceiling plans, drawn to scale, on which 
penetrations and ceiling mounted items are shown, and coordinated 
with demountable partitions. Show electrical, mechanical, 
communications, door hardware and schedules.

SD-03 Product Data; G

Warranty
Operations and Maintenance Data

SD-04 Samples; G

Partition System

a. Panel Face Finish(es): Manufacturer's standard-size unit sample 
but not less than 3 inches square.
b. Linear Trim: 12-inch.
c. Door Finish: Manufacturer's standard size unit sample, but not 
less than 3 inches square.
d. Glazing: Manufacturer's standard size unit sample, but not less 
than 3 inches square.

SD-07 Certificates; G

Fire-Resistance Rating and Burning Characteristics
Acoustical Performance
Structural Performance

1.4   QUALITY ASSURANCE

1.4.1   Manufacturer Qualifications

Manufacturer shall specialize in designing and manufacturing the type of 
partition specified in this section, and shall have a minimum of 5 years of 
documented successful experience.  Manufacturer shall have the facilities 
capable of meeting contract requirements, single-source responsibilities 
and warranty.  Partition installer shall have a minimum of 5 years of 
documented successful experience in the installation of partitions similar 
to the requirements of this section.  When required by the manufacturer, 
panels shall be installed by an authorized dealer with a certified 
installation crew.

Manufacturer must have a GSA contract.  Submission to include drawings for 
communication with the Agency. Provide a local technical expert to work 
with the Contracting Officer's respresentatives to integrate power, data 
and security pathways.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver materials to project site in accordance with manufacturer's 
instructions in original unopened and undamaged packages and stored in a 
clean, dry, and secure place free from damage during construction 
activities.  Packages shall contain labels which indicate manufacturer's 
name, brand name, size, finish and placement location.

1.6   PROJECT/SITE CONDITIONS

Temperature and humidity conditions within the area to receive partitions 
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shall be maintained as close as possible to the final occupancy standards.  
A minimum of 60 degrees F shall be maintained continuously.  Installation 
shall not begin until the building envelope provides complete protection 
from the weather.

1.7   WARRANTY

Warrant the partition system for a period of 10 years, excluding fabrics 
and other covering materials that shall be guaranteed for 3 years.  
Warranties shall be signed by the authorized representative of the 
manufacturer.  Warranties accompanied by document authenticating the signer 
as an authorized representative of the guarantor shall be presented to the 
Contracting Officer upon the completion of the project.  Guarantee that the 
panel system and installation are free from any defects in material and 
workmanship from the date of delivery.

1.8   DEMONSTRATION

Engage a factory-authorized service representative to demonstrate and train 
the Government's maintenance personnel to adjust, operate and maintain 
demountable partitions.  Refer to Section 01 78 23 OPERATION AND 
MAINTENANCE DATA.

PART 2   PRODUCTS

2.1   PARTITION TYPES

Basis of Design Product: DIRTT Environmental Solutions Partition System

Acceptable manufacturers:

Haworth Inc.
Steelcase Inc.
Or approved equal.

Provide Modular Unitized type, solid and glazed walls. Provide a wide range 
of configuration and connection options (rectilinear, 2-way, three-way, 
four way, angles, and faceted) both on-module and off-module as to maximize 
reconfiguration possiblities. Provide a wide range of connection options 
for both glass wall and solid movable walls to connect to conventional 
construction.

Modular power shall be able to terminate within solid wall panels. All 
modular power connections with solid wall cavities shall be accessible and 
inspectable before and after construction. Agency requires open 
accessibility to power and data cabling.  Walls must be able to be field 
retrofitted to accept additional modular power outlets and conventional 
hardwired electrical outlets and other devices without complete wall 
section removal.  Comply with ASTM E 72 and ASTM E 84 and other applicable 
tests.

Solid wall system shall have components which can be disassembled, 
relocated and substantially reused. System shall consist of vertical 
cuttable face panels to support plastic laminate with PVC or painted edge, 
powder coat paint, back painted glass, fabric wrapped or wood veneer 
finishes. Vinyl or petroleum finishes are not acceptable. Provide accessory 
channels designed into the structural frame to allow for universal hang-on 
accessories, artwork, whiteboards, plasma screens, shelving storage and 
furniture components. Panels to be 4 inches  (nominal pending 
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manufacturer)  thick and provide 2 inch wide cavity for utilities 
distribution access from either side of wall via removable face tiles. 
Maximum panel height is 12 ft. at 60 inches width up to 14 ft. with 
diminished width.  Solid panels to have a minimum STC rating of 37, with 
the ability to reach STC 42.

Products to be low VOC and formaldehyde free. Glazed panels shall 
accomodate conventional glass, laminated glass, polycarbonate and custom 
glazing. Provide integral door system, swing or sliding (as allowed by 
code) at minimum width of 36 inches to a maximum width of 42 inches. Door 
finish to match wall system in powder-coat, anodized or veneer wrapped 
finishes. Proved product installation training to Agency at time of 
installation and conduct comprehensive training session(s) post 
installation.

Provide Operations and Maintenance Data

2.1.1   Solid and Segmented Wall Face Panels, Painted panel

1. Application: One or Two sided wall.

2. Thickness: Manufacturer's Standard Face Panel; thickness not less than 
1/2 inch.

3. Width and Height: Manufacturer's Standard so as to attach in either 
vertical or horizontal orientation with either an on-module or off-module 
connection increments available within 1/16 inch between 6 inches and 48 
inches.  Maximum panel height is 10 feet at full 48 inches maximum width, 
up to 12 feet with diminishing maximum width.

4. Finish:  Manufacturer's standard finishes should include:

a. Factory applied water based paint - UV cured at or below green Guard 
certification.

5. Colors:  To match PT1, refer to Finish Materials Legend on the drawings.

6. Configuration:  Face tiles assembly and configuration should allow for 
monolithic or segmented (multi-panel) skin compositions using multiple 
finishes. Tiles should be able to span single or multiple frame modules in 
segments or monoliths, vertically and horizontally.  All tiles shall finish 
flush to one another across the finished face of the system. 

7. Skins will be factory milled for modular electrical when specified or 
can be field modified to accept any standard market j-box configuration.

8. Re-use:  Panels should allow for field cutting and resizing to support 
future reconfigurations without the need to order new panels and frames.

9.  Horiztontal or Vertical Support Reveal:  Manufacturer's Standard 
support reveal for dividing tiles and hanging furniture components.  
Heights and locations as indicated on Drawings.  Provide brackets as 
required to support furniture configurations.

10. Technology Integration:  Provide cut-out in panel and support for LCD 
(NIC) at locations indicated on Drawings for flush mount conditions.

11. Provide approximately 12 square ft. of marker board/white board 
integrated into the demountable panel within each office.
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2.1.2   Solid Wall and Segmented Face Panels, Upholstered Panels

1. Application: One or Two sided wall.

2. Thickness:  Manufacturer's Standard

3. Width and Height: Manufacturer's Standard offering so as to cover either 
vertical or horizontal (railroad) orientation. Maximum panel upholstered is 
10 feet at full 48 inches maximum width, up to 12 feet with diminishing 
maximum width.

4. Finish:

a. Refer to Finish Materials Legend on the drawings.

5. Tackability: Provide option for tackable and non tackable substrates.

6. Configuration:  Face tiles assembly and configuration should allow for 
monolithic or segmented (multi-panel) skin compositions using multiple 
finishes.  Tiles should be able to span single or multiple frame modules in 
segments or monoliths, vertically and horizontally.  All tiles shall finish 
flush to one another across the finished face of the system. 

7. Skins will be factory milled for modular electrical when specified or 
can be field modified to accept any standard market j-box configuration.

8. Re-use:  Panels should allow for field cutting and resizing to support 
future reconfigurations without the need to order new panels and frames.

 
2.1.3   Framing

1. One or two sided - Stack or monolithic

2. Finishes:  Verticals, horizontals, top and bottom track shall be 
anodized aluminum complying with AAMA 611  AAM 12C 22A 31, class II. 
Framing system should allow system to be disassembled, relocated, and 
substantially reused. 

3. System connection and support: Walls connect to and release from the 
base building through carpet grippers and manufacturer's standard ceiling 
track clips without damage. System should also allow solution for mounting 
to gypsum board soffit or ceiling.

4. Base detail and leveling capabilities:  All fames shall be designed to 
insure a consistent and level contiguous installation. The product shall 
have a leveling range of 1.25 - 2.5 inches overall and have the ability to 
adjust both down and up to accommodate any slab floor variance. The product 
shall be adjustable from one of either side without breaking down the 
entire wall system.

5. Frame accessibility:  Wall shall provide 2 inches clear cavity for 
distribution of utilities readily accessed from either side of wall via 
fully removable face tiles.  

6. Panel Skin attachment:  Interior frame is unitized aluminum assembly to 
accept face tiles outlined above so as to attach in either vertical or 
horizontal orientation with either an on-module or off-module connection 
increments available within 1/16 inch between 6 inches and 48 inches   
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Maximum panel height is 10 feet at full 48 inches maximum width, up to 12 
feet with diminishing maximum width.

7. All panel to panel connections or panel to conventional wall + base 
building systems should be sealed allowing no daylight by manufactures'  
standard wall and ceiling and floor gasketing. Gaskets shall have a minimum 
ability to accommodate a 1" - 2" shortfall (gap) between movable wall and 
the base building condition.

8. Adaptability: Frame composition should allow for field cutting and 
resizing to support future reconfigurations without the need to order new 
panels + frames.

9. Sequencing: Frames must be able to arrive earlier than skins for 
priority installation, and full access for electrical and cabling.

 10. Structure and support: Frames shall provide Load bearing capability 
without altering the aesthetic, function or full accessibility to the wall 
cavity. Frame and associated brackets should be engineered to support any 
system furniture components on or off module and will allow for integrated 
hang on components of other manufacturers' origin without defacing or 
damaging face tile, substrate of structural frame. Provide horizontal or 
vertical support reveal for hanging components.  Integrated accessory 
channels are designed into the structural frame allowing for accessible 
power and data; hang on accessories, storage and furniture component 
bearing.  Fully assembled and installed frames with finished skins shall be 
capable of supporting 14.6lbs/ linear inch functional load per
ANSI/BIFMA X5.5  and ANSI/BIFMA X5.6.  This includes but is not limited to:

a. Standard depth work surfaces (24 inch, 30 inch and corner work 
surfaces).
b. Manufacturer's standard overhead storage components, shelving, etc.
c. Custom Millwork lower and upper cabinets + countertops.
d. Cantilevered shelving up to 18 inches in depth.
e. Cantilevered glass shelving up to 8 inches in depth.

11.  Each side of wall must allow for different panel compositions (panel 
sizes, material finish and type) to suit functional requirements.

12. Panels to have clear access from floor or ceiling for low and high 
voltage routing. Routing to run vertically through the panel and must 
accommodate independent raceways shielded from adjacent raceways. Low 
voltage raceways to be at least 6 inches away from any high voltage 
raceways. In the same panel or adjacent panels in all cases. Panel faces to 
be removable to allow access to independent raceways without taking down 
the partition or panel.

13. Frame Profile: Rectilinear, refer to drawing details for profile and 
dimensions.

2.1.4   Doors and Frames

Demountable partitions shall be complete with doors and frames as shown 
which are fully contained with the panels.  Doors shall be prefinished 
1-3/4 inch thick flush type solid core wood veneered WD1 of manufacturer's 
standard construction.  Door frames shall provide a compatible appearance 
with other trim components and shall allow for variations in floor level. 
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2.1.5   Door Hardware

Hardware for doors shall be in accordance with Section 08 71 00 DOOR 
HARDWARE.  Hardware cutouts and reinforcement shall be provided as required 
in doors and frames for hardware furnished.

2.1.6   Electrical

1. Frames shall accommodate field installed or factory installed power and 
communications data devices at any elevation by licensed electricians.  

2. Duplex chassis and receptacles shall not be pre-dedicated. They must be 
able to be easily switched to suit the conditions allow the user to select 
the circuit required.

3. Extender cables from the power box to the end user must be available in 
5 ft., 10 ft., 15 ft. & 20 ft. lengths. Connections are to be clearly 
denoted male to female without intermediary components required. 

4. Communication / Data locations should accommodate 3/4 inch metal conduit 
pathways with ring and string, comply with Division 27 communication 
sections.

5. Independent shielded raceways must be available for low voltage routing. 
Independent raceways must have 6 inches of physical separation between low 
and high voltage in all cases; including adjacent panels.

6. Comply with Division 26 Electrical sections.

2.1.7   Panel Joint Closure

Panel Joint Closure:  Solid Wall (one or two sided - Stack or monolithic)  
Provide manufacturer's standard frame to frame attachment components to 
provide re-usable connection components.

Panel to Panel - provide mechanical link.
Panel to Base building - provide shimable physical link, as well as 
expandable gasket.

2.1.8   Trim

Continuous, factory finished, snap on type; adjustable for variations in 
conventionally built wall, ceiling and floor assemblies.  All panel to 
panel connections or panel to conventional wall and base building systems 
should be sealed allowing no daylight by manufactures' standard wall and 
ceiling and floor gasketing.

Base Trim Profile:  Recessed, fully removable to access levelers.  
Finishes to include:  Anodized Aluminum, wood veneer, painted
Ceiling Trim Profile:  Recessed adjustable. Gaskets shall have a 
minimum ability to accommodate 1/8 - 5/8 inches shortfall (gap) between 
movable wall and the base building condition.
Wall Trim Profile:  Recessed, 1/4 inch shimmable.  Gaskets shall have a 
minimum ability to accommodate 1/8 - 1 3/4 inches shortfall (gap) 
between movable wall and the base building condition. 
Panel to Panel profile:  Recessed.
Cornice trim Profile:  If applicable.
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2.1.9   Pivot Doors

Manufacturer's standard solid core wood veneered WD1.  Refer to door type 
sheet for door sizes and finish. 

1. Clearance: Compliant in both clear opening and opening force per 
section 4.13 of the ADA Guidelines. Door frame shall be a minimum of 
40" wide to allow pivot to standoff jamb and provide sufficient 
hardware clearance to demising wall at 90 degrees.
Reference door types for door panel dimension.
2. Function:  Door shall be non-handed and require no additional 
hardware to configure reverse swing.
3. Finish:  WD1.

2.1.10   Pivot Door Frames

Material: Manufacturer's standard aluminum frames
Configuration: Shall include self-supporting header, jambs and pivot 
hardware.

a. Pivot hardware shall not require anchoring to the floor slab.
b. Jamb legs should be able to be field cut for on site conditions.
c. Door Strike:  available in 4 inch wide, reversible and adjustable 
plate or  reversible continuous strike plate.
d. Frame width:  Door frame shall be a minimum of 40 inches wide to 
allow pivot to standoff jamb and provide sufficient hardware clearance 
to demising wall at 90 degrees.
e. Door frame shall accept 6mm and 10mm tempered or laminated glass.

Function: Door shall be non-handed and require no additional hardware to 
configure reverse swing.
Finish: Aluminum door stiles and frame shall be available in clear anodized.
Extrusion Profile: Frame shall be available in rectilinear profile to match 
the unitized glass frames specified.  

2.1.11   Pivot Door Hardware

Hardware: As specified in Division 08 Section "Door Hardware" and door 
schedule. Door pivot hardware shall allow for minimum of 3/4 inch vertical 
height adjustment.

2.1.12   Unitized Glazing Frames

Unitized Glazing Frames are shipped to the site fully assembled and can 
fully and readily integrate with solid panels using universal connector 
described above.  Glazing shall consist of tempered glass, 3/8" to 1/2" 
thick. Glass as noted in Finish Materials legend. Provide thin profile 
metal mullion where indicated and butt joint with clear neoprene "H" 
divider. Provide AWFI where noted. Frames shall be anodized aluminum (0.080 
to 0.100 extrusion wall thickness). Maximum panel height is 10 ft at full 
60 inches maximum width. Product manufactured parametric sizing.

2.2   MATERIALS AND COMPONENTS

2.2.1   Solid and Segmented Wall Face Panels and Components

Factory assembled frames with 1 inch insulation, base track and levellers; 
face mounted tiles installed to frames on site.
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Provide Fire-Resistance Rating and Burning Characteristics.

Provide Acoustical Performance.

Provide Structural Performance.

2.2.2   Fastening Fabrication

Fabricate panels for installation with concealed fastening devices and 
pressure-fit components that will not damage ceiling or floor covering 
exceptions.

2.2.3   Light and Sound Seals

Fabricate panels with continuous light and sound seals at floor, ceiling, 
and other locations where panels abut fixed construction.

2.2.4   Electrical, Communications, Mechanical and Security System Component 
Coordination

Electrical, Communications, Mechanical and Security system components: 
Provide all cut-out and reinforcements required for demountable partitions 
to accept electric, communications, mechanical and security components as 
noted on the drawings and as specified.Text

PART 3   EXECUTION

3.1   EXAMINATION

Verify field dimensions before fabrication of partitions and record on shop 
drawings.  Coordinate fabrication schedule with construction schedule and 
progress to avoid delay in the work.

3.2   PREPARATION

Locations scheduled to receive partitions shall be inspected for compliance 
with manufacturer's requirements.  Floor and ceiling dimensions shall be 
verified in accordance with approved shop drawings prior to starting the 
work.  Floor under partitions shall be level to within 1/8 inch in 10 feet, 
non-accumulative.  Conditions which may adversely affect the partition 
installation shall be corrected before installing partitions.  Floor 
construction and carpeting shall be completed, the suspended ceiling grid 
shall be installed, and other finishing operations such as painting 
completed prior to partition installation.

3.3   INSTALLATION

Install partitions in accordance with details in the drawings, approved 
shop drawings, Installation Drawings and manufacturer's published 
instructions.  The system shall be assembled and erected with the least 
possible drilling and cutting of existing construction and shall be capable 
of disassembly by means of ordinary tools.  The partition installation 
shall be complete with accessories to meet specified requirements.  
Installation shall include concealed fastening devices and pressure-fit 
components that will not mar the floor, wall and ceiling surfaces and shall 
be free of exposed screws, nuts, rivets or bolts.  Panels shall be 
installed in a rigid manner, straight and plumb, with horizontal lines 
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level.  Seals shall be installed to prevent light and sound transmission at 
connections to ceilings, floors, fixed walls and abutting surfaces.  
Drawings shall include dimensions verifying conformance to life safety code 
and electrical switch, outlet, infeed and jumper placements.

3.3.1   Doors and Windows

Doors shall be hung to swing freely and hardware shall be carefully 
fitted.  Glass for glazed openings shall be installed on shims in a vinyl 
or polyurethane foam gasket.  Glass stops shall be installed without 
exposed fastenings.

3.3.2   Wall Base

For site assembled partitions wall base shall be installed in the longest 
lengths possible.  Joints shall be fitted tight.  Internal corners shall be 
mitered.  Base shall be scribed to fit to door frames and other obstructions.  
Partition base covers shall snap on.  Base shall tightly adhere to wall 
surfaces.

3.4   ADJUSTMENTS

Damaged partition finish and components and damaged floor, wall and ceiling 
finishes shall be repaired to the original conditions or replaced.

3.5   CLEANING

Upon completion of installation, partition components and finishes shall be 
cleaned in accordance with partition manufacturer's recommendations.  
Alkaline or abrasive agents shall not be used.  Precautions to avoid 
scratching or marring partition finish surfaces shall be exercised.

3.6   PROTECTION

Protect partitions from damage through the duration of construction 
activities.

        -- End of Section --
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SECTION 10 28 13

TOILET ACCESSORIES
07/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 1036 (2006) Standard Specification for Flat 
Glass

1.2   RELATED SECTIONS

05 50 13 MISCELLANEOUS METAL FABRICATIONS for toilet partition support 
framing.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Finishes; G
Accessory Items; G

  Fasteners proposed for use for each type of wall construction, 
mounting, operation, and cleaning instructions.

SD-04 Samples

Finishes; G
Accessory Items; G

  One sample of each accessory proposed for use.  Incorporate 
approved samples into the finished work, provided they are 
identified and their locations noted.

SD-07 Certificates

Accessory Items; G

  Certificate for each type of accessory specified, attesting that 
the items meet the specified requirements.

SD-10 Operation and Maintenance Data
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Electric Hand Dryer; G

  Six complete copies of maintenance instructions listing routine 
maintenance procedures and possible breakdowns.  Include repair 
instructions for simplified wiring and control diagrams and other 
information necessary for unit maintenance.

1.4   DELIVERY, STORAGE, AND HANDLING

Wrap toilet accessories for shipment and storage, then deliver to the 
jobsite in manufacturer's original packaging, and store in a clean, dry 
area protected from construction damage and vandalism.

1.5   WARRANTY

Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a 1 year period.

PART 2   PRODUCTS

2.1   MANUFACTURED UNITS

Provide toilet accessories where indicated in accordance with paragraph 
SCHEDULE.   Provide each accessory item complete with the necessary 
mounting plates of sturdy construction with corrosion resistant surface.

2.1.1   Anchors and Fasteners

Provide anchors and fasteners capable of developing a restraining force 
commensurate with the strength of the accessory to be mounted and suited 
for use with the supporting construction.  Provide tamperproof design  
exposed fasteners with finish to match the accessory.

2.1.2   Finishes

Except where noted otherwise, provide the following finishes on metal:

           Metal                              Finish
           _____                              ______

     Stainless steel                    No. 4 satin finish

     Carbon steel, copper alloy,        Chromium plated, bright
     and brass

2.2   ACCESSORY ITEMS

Conform to the requirements for accessory items specified below.

2.2.1   Grab Bar (GB) T1-4

Provide an 18 gauge,  1-1/4 inch grab bar OD Type 304 stainless steel.  
Provide form and length for grab bar as indicated.  Provide concealed  
mounting flange.  Provide grab with satin finish or peened non-slip surface, 
as selected by Architect.  Furnish installed bars capable of withstanding a 
500 pound vertical load without coming loose from the fastenings and 
without obvious permanent deformation.  Allow 1-1/2 inch space between wall 
and grab bar.

SECTION 10 28 13  Page 3



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

2.2.2   Mirrors, Glass (MG) T14

Provide Type I transparent flat type, Class 1-clear glass for mirrors.  
Glazing Quality q1 1/4 inch thick conforming to ASTM C 1036.  Coat glass on 
one surface with silver coating, copper protective coating, and mirror 
backing paint.  Provide highly adhesive pure silver coating of a thickness 
which provides reflectivity of 83 percent or more of incident light when 
viewed through 1/4 inch thick glass, free of pinholes or other defects.  
Provide copper protective coating with pure bright reflective copper, 
homogeneous without sludge, pinholes or other defects, of proper thickness 
to prevent "adhesion pull" by mirror backing paint.  Provide mirror backing 
paint with two coats of special scratch and abrasion-resistant paint and 
baked in uniform thickness to provide a protection for silver and copper 
coatings which will permit normal cutting and edge fabrication.

2.2.3   Paper Towel Dispenser (PTD) T11

Provide paper towel dispenser; Basis of Design: Bay West Silhouette Grizzly 
Pull & Tear Dispenser.

2.2.4   Sanitary Napkin Disposer (SND) T12, T24

Construct a Type 304 stainless steel sanitary napkin disposal with 
removable leak-proof receptacle for disposable liners.  Provide fifty  
disposable liners of the type standard with the manufacturer.  Retain 
receptacle in cabinet by tumbler lock.  Provide disposer with a door for 
inserting disposed napkins, semi-recessed and partition mounted, double 
access.

Basis of Design:  Bradley; Model 4721-15 and 4722-1015.

2.2.5   Shower Curtain Rods (SCR) T20

Provide Type 304 stainless steel shower curtain rods 1-1/4 inch OD by 0.049 
inch minimum straight to meet installation conditions.

2.2.6   Soap Dispenser (SD) T5

Provide soap dispenser, consisting of a polyethylene tank with a minimum 
800 ML holding capacity for bagged refills. Mount as indicated. 

Basis of Design: GOJO 9034-12 800ML Soap Dispenser #8520. 

2.2.7   Shelf, Metal, Heavy Duty (SMHD) T23

Furnish a minimum 18 gauge stainless steel heavy duty metal shelf with 
hemmed edges.  Provide shelves over 30 inch with intermediate supports.  
Provide minimum of 16 gauge supports, welded to the shelf, and spaced no 
more than 30 inch apart.

Basis of Design: Bradley model 758-54.

2.2.8   Utility Shelf T22

Provide a minimum 18 gauge stainless steel shelf with 16 gauge gussets and 
hooks and spring-activated rubber cams on plated steel retainers that will 
hold a mop or broom with a diameter between 5/8 and 1 inch diameter. 
Exposed surfaces in architectural satin finish.
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Basis of Design: Bradley model 9933.

2.2.9   Double Robe/Coat Hook (TH) T15

Provide stainless steel double robe hook, surface mounted, vandal resistant 
escuctheons.

Provide one (1) coat hook on all inside surfaces of toilet partition doors 
and three (3) in showers.

Basis of Design:  Bradley; Model 9124.

2.2.10   Towel Hook T19

Provide No. 4 satin stainless steel, surface-mounted vandal resistant 
escutheons.  

Basis of Design:  Bradley; Model 9314.

2.2.11   Toilet Tissue Dispenser, Jumbo (TTDJ) T13

Provide surface mounted toilet tissue dispenser with 2 rolls of jumbo 
tissue.  Fabricate cabinet of high-impact plastic body and transparent 
plastic front cover.  Provide cover with key lock.

Basis of Design: Tork Model #247550

2.2.12   Waste Receptacles (WR)
 
Provide 22 gauge Type 304 stainless steel waste receptacles, designed for 
recessed  mounting.  Provide reusable liner, of the type standard with the 
receptacle manufacturer.  Provide a minimum 2.8 and 12 gal.  capacity with  
molded plastic liner.  Provide receptacles with push doors and doors for 
access to the waste compartment with continuous hinges.  Furnish tumbler 
key lock  locking mechanism.

Basis of Design:  Bradley; Model 3251 and 346.

2.2.13   Toilet Seat Cover Dispenser (TSCD) T6

Provide Type 304 stainless steel with recessed mounted toilet seat cover 
dispensers.  Provide dispenser with a minimum capacity of 500 seat covers.

Basis of Design:  Bradley; Model 584.

2.2.14   Diaper Changing Station (DCS)

Provide recess mount diaper changing station fabricated of high impact 
plastic with no sharp edges, clad in 20 gauge stainless steel.  Provide 
fold down platform concave to the child's shape, equipped with nylon and 
velcro safety straps and engineered to withstand a minimum static load of  
250 lb.  Provide a dispenser for sanitary liners for each unit.  Provide 
pictorial for universal use of safety graphics.  

Basis of Design: Bradley Model 962.
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2.2.15   Folding Shower Seat (FSS) T21

Folding shower seat shall have a frame constructed of type-304 satin finish 
stainless steel, 16-gauge,  1-1/4 inch square tubing, and 18-gauge, 1 inch 
diameter seamless tubing.  Seat shall be constructed of one-piece, 1/2 inch 
thick water-resistant, ivory colored solid phenolic with black edge.  
Clearance between back of shower seat and wall shall be 1-1/2 inches to 
comply with ADA Accessibility Guidelines (ADAAG).  Seat supports shall not 
come into contact with the floor.  Seat shall be able to lock in upright 
position when not in use.  Seat shall be attached to wall by two 3 inch 
diameter mounting flanges constructed of type-304,  3/16 inch thick 
stainless steel with satin finish.  Manufacturer's service and parts manual 
shall be provided to building owner/manager upon completion of project.

2.2.16   ADA Hand Showerhead T17

Hand shower to meet ANSI A112.18.1M flow requirements. Hand shower to have 
60 inch flexible hose, chrome plated brass supply arm, vacuum breaker, and 
2.5 gpm flow control.

Basis of Design Bradley; Model 5520; A24 mounting.

2.2.17   Showerhead

Manufactured by Bradley, as selected by Architect.

2.2.18   Shower Control Valve T18

Pressure-balancing valve shall have brass valve body with
integral checkstops on valve inlets. Valve cartridge shall be
ceramic disc with stainless steel balancing piston with no
wearing parts. Valve shall have adjustable hot temperature limit
stop, and ADA-compliant lever handle. Pressure-balancing valve
shall be Bradley Equa-Flo C5 model S59-1001.

PART 3   EXECUTION

3.1   INSTALLATION

Provide the same finish for the surfaces of fastening devices exposed after 
installation as the attached accessory.  Provide oval exposed screw heads.  
Install accessories at the location and height indicated.  Protect exposed 
surfaces of accessories with strippable plastic or by other means until the 
installation is accepted.  After acceptance of accessories, remove and 
dispose of strippable plastic protection.  Coordinate accessory 
manufacturer's mounting details with other trades as their work 
progresses.  Use sealants for brackets, plates, anchoring devices and 
similar items in showers (a silicone or polysulfide sealant) as they are 
set to provide a watertight installation.  After installation, thoroughly 
clean exposed surfaces and restore damaged work to its original condition 
or replace with new work.

3.1.1   Recessed Accessories

Fasten accessories with wood screws to studs, blocking or rough frame in 
wood construction.  Set anchors in mortar in masonry construction.  Fasten 
to metal studs or framing with sheet metal screws in metal construction.
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3.1.2   Surface Mounted Accessories

Mount on concealed backplates, unless specified otherwise.  Conceal 
fasteners on accessories without backplates.  Install accessories with 
sheet metal screws or wood screws in lead-lined braided jute, teflon or 
neoprene sleeves, or lead expansion shields, or with toggle bolts or other 
approved fasteners as required by the construction.  Install backplates in 
the same manner, or provide with lugs or anchors set in mortar, as required 
by the construction.  Fasten accessories mounted on gypsum board and 
plaster walls without solid backing into the metal or wood studs or to 
solid wood blocking secured between wood studs, or to metal backplates 
secured to metal studs.

3.2   CLEANING

Clean material in accordance with manufacturer's recommendations.  Do mot 
use alkaline or abrasive agents.  Take precautions to avoid scratching or 
marring exposed surfaces.

3.3   SCHEDULE

Refer to Toilet Accessories Legend on Drawings.

         -- End of Section --
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SECTION 10 44 16

FIRE EXTINGUISHERS AND CABINETS
05/09

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NASA-STD 8719.11A (2008) NASA Technical Standard for Fire 
Protection

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 10 (2010) Standard for Portable Fire 
Extinguishers

UNDERWRITERS LABORATORIES (UL)

UL 2129 (2005; Reprint Jan 2007) Halocarbon Clean 
Agent Fire Extinguishers

UL 299 (2002; Reprint Apr 2009) Dry Chemical Fire 
Extinguishers

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Manufacturer's Data for each type of required Fire Extinguisher 
with all related details, cabinets, accessories, and recommended 
operation manuals.

SD-02 Shop Drawings

Submit fabrication drawings for the following items consisting of 
fabrication and assembly details performed in the factory.  Submit 
installation  drawings for the following items in accordance with 
the paragraph entitled, "Installation," of this section.

Fire Extinguishers; G
Accessories; G
Wall Brackets; G

SD-03 Product Data
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Submit Manufacturer's catalog and warranty data for the following 
items:

Fire Extinguishers; G
Accessories; G
Cabinets;G
Wall Brackets; G
Replacement Parts; G

SD-04 Samples

One of each type of Fire Extinguisher being installed

One full-sized sample of each type of Cabinet being installed

Three samples of Wall Brackets and Accessories of each type being 
used

Approved samples may be used for installation, with proper 
identification and storage.

SD-07 Certificates

Submit Certificates showing the following:

Certification that Fire Extinguishers comply with local codes and 
regulations.

Certification that Fire Extinguishers comply with OSHA, NFPA, and 
UL requirements.

Submit Manufacturer's Warranty with Inspection Tag on each 
extinguisher.

Guarantee that Fire Extinguishers are free of defects in 
materials, fabrication, finish, and installation and that they 
will remain so for a period of not less than 5 years after 
completion.

1.3   DELIVERY, HANDLING, AND STORAGE

Protect materials from weather, soil, and damage during delivery, storage, 
and construction.

Deliver materials in their original packages, containers, or bundles 
bearing the brand name and the name and type of the material.

PART 2   PRODUCTS

2.1   TYPES

Provide Fire Extinguishers conforming to NFPA 10.  Provide quantity and 
placement as indicated in the Drawings, and per NASA STD 8719.11A Drawings, 
and per NASA-STD 8719.11A.Type A, B, C.

Provide dry chemical type fire extinguishers compliant with UL 299. Provide 
clean agent type fire extinguishers compliant with UL 2129. Submit 
Manufacturer's Data for each type of Fire Extinguisher required, detailing 
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all related Wall Mounting and Accessories information, complete with 
Manufacturer's Warranty with Inspection Tag.

2.2   MATERIAL

Provide enameled steel extinguisher shell.

2.3   SIZE

5 pounds extinguishers. 

2.4   ACCESSORIES

Forged brass valve

Fusible plug

Safety release

Antifreeze

Pressure gage

2.5   CABINETS

2.5.1   Material

Provide stainless steel cabinets.

2.5.2   Type

Provide semi-recessed type cabinets into 2-1/2 inch recessed wall. 

Basis of Design:  Larsen Vertical Duo Door.

2.5.3   Size

Dimension cabinets to accommodate the specified fire extinguishers.

2.6   WALL BRACKETS

Provide running-boardwall-hook fire extinguisher wall brackets.

Provide wall bracket and accessories as approved.

PART 3   EXECUTION

3.1   INSTALLATION

Install Fire Extinguishers where indicated on the life safety drawings.  
Verify exact locations prior to installation.

Comply with the manufacturer's recommendations for all installations.

Provide extinguishers which are fully charged and ready for operation upon 
installation.  Provide extinguishers complete with Manufacturer's Warranty 
with Inspection Tag attached.
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3.2   ACCEPTANCE PROVISIONS

3.2.1   Repairing

Remove and replace damaged and unacceptable portions of completed work with 
new work at no additional cost to the Government.

Provide Replacement Parts list indicating specified items replacement part, 
replacement cost, and name, address and contact for replacement parts 
distributor.

3.2.2   Cleaning

Clean all surfaces of the work, and adjacent surfaces which are soiled as a 
result of the work.  Remove from the site all construction equipment, 
tools, surplus materials and rubbish resulting from the work.

        -- End of Section --
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SECTION 11 82 26

FACILITY WASTE COMPACTORS
01/12

PART 1   GENERAL

1.1   RELATED DOCUMENTS

A.   Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to 
this Section.

1.2   SUMMARY

A.   This Section includes self-contained waste compactors.

1.3   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 82 (2009) Incinerators and Waste and Linen 
Handling Systems and Equipment

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z245.21 (2008) Stationary Compactors - Safety 
Requirements for Installation, Operation 
and Maintenance

ANSI Z245.30 (2008) Waste Containers - Safety 
Requirements

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Shop Drawings; G

SD-03 Product Data

Product Data; G

SD-08 Manufacturer's Instructions

Material Safety Data; G
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SD-09 Manufacturer's Field Reports

Factory test reports; G

SD-10 Operation and Maintenance Data

Maintenance Manuals; G

SD-11 Closeout Submittals

As-built Drawings; G

1.5   QUALITY ASSURANCE

A.   Installer Qualifications:  Manufacturer's authorized representative 
who is trained and approved for installation and maintenance of units 
required for this Project.

B.   Waste-Compactor Standards:  ANSI Z245.21 and NFPA 82.

C.   Waste-Container Standards:  ANSI Z245.30 and ANSI Z245.60.

1.5.1   Qualifications

A.   Qualification Data:  For qualified Installer.

B.   Waste-Compactor Standards:  ANSI Z245.21 and NFPA 82.

1.5.2   Product Certificates

B.   Product Certificates:  For each type of waste compactor, from 
manufacturer.

1.5.3   Field Quality Control

C.   Field quality-control reports.

1.6   MAINTENANCE SERVICE

A.   Initial Maintenance Service:  Beginning at Substantial Completion, 
provide 12  months' full maintenance by skilled employees of 
waste-compactor Installer.  Include monthly  preventive maintenance, 
repair, or replacement of worn or defective components, lubrication, 
cleaning, and adjusting as required for proper waste-compactor operation at 
rated speed and capacity.  Provide parts and supplies the same as those 
used in the manufacture and installation of original equipment.

PART 2   PRODUCTS

2.1   WASTE COMPACTORS

A.   Waste Compactor:  Manufacturer's standard  self-contained vertical    
-type stationary compactor, complying with requirements, and with 
components, options, and accessories needed to provide a complete, 
functional system.

1.   Basis-of-Design Product:  Subject to compliance with requirements, 
provide Marathon Equipment Company; a Dover company; Model VERT-I-PACK 
Triple Interlock or comparable product.
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2.   Cubic yards: 3 to 8 yds. As selected by Owner.
3.   Loading: Front or Rear, as selected by Owner.
4.   WASTEC-Rated Size (Volume):  Minimum 54 cu. yd.
5.   Clear Top Opening (Length by Width):  Minimum 23.5 by 36 inches.
6.   Cycle Time:  Maximum 30 seconds.
7.   Discharge Opening (Width by Height):  Maximum as selected by Owner.
8.   Ground Height:  Minimum as selected by Owner.
9.   Ram Face:  Minimum as selected by Owner.
10.   Ram Penetration:  Minimum as selected by Owner
11.   Normal/Maximum Resultant Ram Forces:  26,400/30,200 lbf.
12.   Normal/Maximum System Pressures:  as selected by Owner.
13.   Scale Weight:  Maximum as selected by Owner.
14.   Motor Size:  3 hp.
15.   Electrical Power Supply:  120V, 1 phase, 60 Hz.
16.   Controls:  Driver light, high intensity, signifying when 
container may be moved.
17.   Finish:  Manufacturer's standard.

a.   Color: As selected by Architect from manufacturer's full 
range.

2.2   FABRICATION

A.   Fabricate waste compactors with smooth, eased, exposed edges to 
prevent injury to persons in vicinity of the equipment.

B.   Fabricate containers, hoppers, compaction chambers, unit bodies, and 
similar components of steel with welded joints.  Reinforce with steel 
members sized and spaced to withstand impacts and pressures of normal 
operations and to prevent deformation.

C.   Fabricate equipment with replaceable parts at points of normal wear.

PART 3   EXECUTION

3.1   EXAMINATION

A.   Examine areas and conditions, with Installer present, for compliance 
with requirements for installation tolerances, clearances, service 
rough-ins, and other conditions affecting performance of waste-compactor 
work.

B.   Examine walls, floors, and chutes for suitable conditions where each 
waste compactor will be installed.

C.   Prepare written report, endorsed by Installer, listing conditions 
detrimental to performance of the Work.

D.   Proceed with installation only after unsatisfactory conditions have 
been corrected.

3.2   INSTALLATION

A.   Install each waste compactor according to manufacturer's written 
instructions and ANSI Z245.2.

B.   Set waste compactors level, plumb, properly aligned, and securely in 
place.  Anchor as required for secure operation.
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3.3   FIELD QUALITY CONTROL

A.   Perform tests and inspections.

1.   Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment 
installations, including connections, and to assist in testing.

3.3.1   Tests and Inspections

A.   Perform installation and startup checks according to manufacturer's 
written instructions.

B.   Test and adjust controls, alarms, and safeties.  Replace damaged and 
malfunctioning controls and equipment.

C.   Verify correct locations, color-coding, and legibility of caution, 
warning, and danger markings.

D.   Certify compliance with test parameters.

E.   A waste compactor will be considered defective if it does not pass 
tests and inspections.

F.   Prepare test and inspection reports.

3.4   CLOSEOUT ACTIVITIES

3.4.1   Demonstration

A.   Engage a factory-authorized service representative to train Owner's 
maintenance personnel to adjust, operate, and maintain waste compactors 
according to manufacturer's requirements and ANSI Z245.2.

       -- End of Section --
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SECTION 12 24 13

ROLLER WINDOW SHADES
08/10

PART 1   GENERAL

1.1   GENERAL REQUIREMENTS

Provide roller window shades, complete with necessary brackets, fittings, 
and hardware as located in the drawings.  Mount and operate equipment in 
accordance with manufacturer's instructions.  Windows to receive a shade 
shall be completely covered.

a.  Submit drawings showing plans, elevations, sections, product details, 
installation details, operational clearances, wiring diagrams and 
relationship to adjacent work.  Include the use of same room 
designations as indicated on the drawings.

b.  Provide manufacturer's data composed of catalog cuts, brochures, 
product information, and operating and maintenance instructions on each 
product to be used.  Include styles, profiles and features.

c.  Furnish samples of each type and color of roller shade fabric and 
roller shade channel.  Shade material shall be minimum6 by 6 inch in 
size.  Mark face of material to indicate interior faces.

d.  Mock up:  Install shade in area designated by Contracting Officer.  Do 
not proceed with remaining work until the Contracting Officer approves 
workmanship and operation.  Re-work mock-up as required to produce 
acceptable work.  The approved shade can be used in installation.

e.  Submit fire resistance data, flame spread and smoke contribution data.

f.  Provide LEED documentation relative to: local/regional materials (LEED) 
credit and recycled content credit in accordance with LEED Reference 
Guide.  Include in LEED Documentation Notebook.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ASTM INTERNATIONAL (ASTM)

ASTM G 21 (2009) Determining Resistance of Synthetic 
Polymeric Materials to Fungi

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 701 (2010) Standard Methods of Fire Tests for 
Flame Propagation of Textiles and Films
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UNDERWRITERS LABORATORIES (UL)

UL 325 (2002; Reprint Ape 2011) Door, Drapery, 
Gate, Louver, and Window Operators and 
Systems

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES

SD-02 Shop Drawings

Installation; G

SD-03 Product Data

Window Shades; G
SD-04 Samples

Window Shades; G

SD-06 Test Reports

Window Shades; G

SD-08 Manufacturer's Instructions

Window Shades; G

SD-10 Operation and Maintenance Data

Window Shades

SD-11 Closeout Submittals

Local/Regional Materials (LEED); G
Shade Cloth (LEED); G

1.4   QUALITY ASSURANCE

1.4.1   Qualifications

1.4.1.1   Manufacturer's Qualifications

Obtain motor-controlled roller shades through one source from a single 
manufacturer with a minimum of twenty years experience and minimum of three 
projects of similar scope and size in manufacturing products comparable to 
those specified in this section.

1.4.1.2   Installer's Qualifications

Installer trained and certified by the manufacturer with a minimum of ten 
years experience in installing products comparable to those specified in 
this section.
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1.4.2   Flammability Requirements

Passes in accordance with NFPA 701 small and large-scale vertical burn.  
Materials tested shall be identical to products proposed for use.

1.4.3   Electrical Requirements

NFPA Article 100 listed and labeled in accordance with UL 325 or other 
testing agency acceptable to authorities having jurisdiction, marked for 
intended use, and tested as a system.  Individual testing of components 
will no be acceptable in lieu of system testing.

1.4.4   Anti-Microbial Requirements

'No Growth' per ASTM G 21 results for fungi ATCC9642, ATCC 9644, ATCC9645.

1.4.5   Sustainable Design Documentation

Environmental Certification:  Submit written certification from the 
manufacturer, including third party evaluation, recycling characteristics, 
and perpetual use certification as specified below.  Initial submittals, 
which do not include the Environmental Certification, below will be 
rejected.  Materials that are simply 'PVC free' without identifying their 
inputs will not qualify as meeting the intent of this specification and 
shall be rejected.

a.  Third Party Evaluation:  Provide documentation stating the shade cloth 
(LEED) has undergone third party evaluation for all chemical inputs, 
down to a scale of 100 parts per million, that have been evaluated for 
human and environmental safety.  Identify any and all inputs, which are 
known to be carcinogenic, mutagenic, teratogenic, reproductively toxic, 
or endocrine disrupting.  Also identify items that are toxic to aquatic 
systems, contain heavy metals, or organohalogens.  The material shall 
contain no inputs that are known problems to human or environmental 
health per the above major criteria, except for an input that is 
required to meet local fire codes.

b.  Recycling Characteristics:  Provide documentation that the shade cloth 
can and is part of a closed loop of perpetual use and not be required 
to be down cycled, incinerated or otherwise thrown away.  Scrap 
material can be sent back to the mill for reprocessing and recycling 
into the same quality yarn and woven into new material, without down 
cycling.  Certify that this process is currently underway and will be 
utilized for the project.

c.  Perpetual Use Certification:  Certify that at the end of the useful 
life of the shade cloth, that the material can be sent back to the 
manufacturer for recapture as part of a closed loop of perpetual use 
and that the material can and will be constituted into new  yarn, for 
weaving into new shade cloth.  Provide information on each shade band 
indicating that the shade band can be sent back to the manufacturer for 
this purpose.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver components to the jobsite in the manufacturer's original packaging 
with the brand or company name, item identification, and project reference 
clearly marked.  Store components in a dry location that is adequately 
ventilated and free from dust, water, or other contaminants and has easy 
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access for inspection and handling.  Store materials flat in a clean dry 
area with temperature maintained above 50 degrees F.  Do not open 
containers until needed for installation unless verification inspection is 
required.

1.6   WARRANTY

Provide 10 year minimum limited warranty.

PART 2   PRODUCTS

2.1   WINDOW SHADES

Roller tube shall operate smoothly and be of sufficient diameter and 
thickness to prevent excessive deflection.  Provide brackets that are 
appropriate for mounting as detailed on drawings.  The shade cloth shall 
meet the performance described in NFPA 701, small scale test.  Treat steel 
features for corrosion resistance.

Basis of Design: Mechoshades.

2.1.1   Light Filtering Shades

Provide light filtering window shades, fabric as indicated in finish 
schedule on drawings, to conform with the following:

a.  Roller tube shall be extruded aluminum or steel.  Diameter, wall 
thickness, and material to be selected by the manufacturer to 
accommodate the shade size.  Provide roller idler assembly of molded 
nylon and zinc-plated steel pin.  Sliding pin shall allow easy 
installation and removal of roller.  Fabric shall be connected to the 
roller tube with double sided adhesive specifically developed to attach 
coated textiles to metal to eliminate horizontal impressions in fabric 
or attached with a spline lock system.

b. Fascia shall be L-shaped aluminum extrusion to conceal shade roller and 
hardware that snaps onto end caps without requiring exposed fasteners 
of any kind.  Fascia can be mounted continuously across two or more 
shade bands.

c.  End caps shall be stamped steel with universal design suitable for 
mounting to window mullions.  Provide size compatible with roller 
size.  End cap covers shall match fascia/headbox finish.

d.  Provide hardware that allows for field adjustment or removal of shade 
roller tube and other operable hardware component or adjustment of motor
 without requiring removal of brackets and end or center supports.  
Provide hardware system that allows for operation of multiple shade 
bands by a single operator.  Connectors shall be offset to assure 
alignment from the first to the last shade band.  Provide shade 
hardware constructed of minimum 1/8 inch thick plated steel or heavier 
as required to support 150 percent of the full weight of each shade.

e.  Manual Operated Chain Drive Hardware shall provide for universal, 
regular and offset drive capacity, allowing drive chain to fall at 
front, rear or non-offset for all shade drive end brackets.  Universal 
offset shall be adjustable for future change.  Provide positive 
mechanical engagement of drive mechanism to shade roller tube.  The 
drive bracket shall be fully integrated with all accessories.  Drive 
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chain shall be #10 stainless steel chain rated to 90 lb. minimum 
breaking strength.

f.  Motors shall be hard-wired, wired into the building electrical system 
and plug-in to standard ac electrical outlets.  The position of the 
motor and electrical connection shall be right side of roller, based on 
the hand of the user facing the shade from inside, unless otherwise 
indicated on drawings .

g. Activation Controls of Shades:

(1)  Wall mounted controls: switches  are able to electronically set 
and reconfigure shade open and close limits, shade preset 
positions, system groups and system subgroups at the control 
without rewiring and without access to the Electronic Drive Unit.

(2)  

(3)  

i.  Switches that are adjustable and interlocked with motor controls and 
set to automatically stop the shade at pre-programmed positions shall 
be provided. 

j.  Operating function:  Stop and hold shade at 5 pre-determined positions 
including open, closed, and 3 user-programmed positions .

k.  Provide the following options: Capable of interface with audiovisual 
control system  Backup gear and crank operator for manual operation 
during power failures with detachable handle, length required to make 
operation convenient from floor level Power failure memory for the life 
of the systems which protects presets.

2.1.2   Room Darkening Shades

Provide room darkening (black-out) window shades designed to eliminate all 
visible light gaps when shades are fully closed, and conform with the 
following:

a.  Roller tube shall be aluminum, controlled by crank operated gear box 
with steel rods.  Provide shop fabricated light traps, consisting of a 
head box to house the shade roller, and U-shaped channels to serve as 
guides for the shade along the sides and to receive the bottom edge of 
the shade along the sill.

b.  Provide light trap made of sheet steel having a minimum thickness of 22 
gauge or anodized, extruded, aluminum.  The legs of the channels shall 
be not less than 1-3/4 inches long and separated by the minimum 
distance that will permit free operation of the shade.  Edges of light 
trap coming into contact with the shade cloth shall be smooth pile 
light seal.  The exposed face of the head box shall be hinged or 
removable for access to the shade roller.  The interior or unexposed 
surfaces of the light trap shall have a finish coat of flat black 
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enamel.  The exposed portions of the light trap shall have a 
factory-applied priming coat of gray paint.

c.  Cloth shall be of type for blackout purposes. Basis of Design: Mecho 
Shade; Blackout fabric as indicated in Finish schedule.

d.  Fit the bottom edge of the shade with a steel operating bar.  Shades 
will engage positively with bottom rail through operating bar or chain 
pull.  Paint bars with flat black enamel unless otherwise indicated.  
Make pull cords of No. 4 braided nylon or beaded chain having not less 
than 175 pounds breaking strength.

2.2   COLOR

Provide color, pattern and texture for metal and shade fabric as indicated 
on the drawings finish schedule.  Color listed is not intended to limit the 
selection of equal colors from other manufacturers.  Openness factor of 
shade fabric shall be per finish schedule.

PART 3   EXECUTION

3.1   FIELD MEASUREMENTS

After becoming familiar with details of the work, verify all dimensions in 
the field, and advise the Contracting Officer of any discrepancy before 
performing the work.

3.2   INSTALLATION

Perform installation in accordance with the approved detail drawings and 
manufacturer's installation instructions.  Install units level, plumb, 
secure, and at proper height and location relative to window units.  
Provide and install supplementary or miscellaneous items in total, 
including clips, brackets, or anchorages incidental to or necessary for a 
sound, secure, and complete installation.  Do not start installation until 
completion of room painting and finishing operations.

3.3   CLEAN-UP

Upon completion of the installation, clean window treatments and adjust 
them for form and appearance and proper operating condition.  Repair or 
replace damaged units as directed by the Contracting Officer.  Isolate 
metal parts from direct contact with concrete, mortar, or dissimilar 
metals.  Ensure shades installed in recessed pockets can be removed without 
disturbing the pocket.  The entire shade, when retracted, shall be 
contained inside the pocket.  For shades installed outside the jambs and 
mullions, overlap each jamb and mullion 0.75 inch or more when the jamb and 
mullion sizes permit.  Include all hardware, brackets, anchors, fasteners, 
and accessories necessary for a complete, finished installation.

           -- End of Section --
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SECTION 12 65 00

UPHOLSTEREDSEATING
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D 4157 (2010) Standard Test Method for Abrasion 
Resistance of Textile Fabrics (Oscillatory 
Cylinder Method)

HARDWOOD PLYWOOD AND VENEER ASSOCIATION (HPVA)

HPVA HP-1 (2009) American National Standard for 
Hardwood and Decorative Plywood

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 260 Standard Methods of Tests and 
Classification System for Cigarette 
Ignition Resistance of Components of 
Upholstered Furniture

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and 
Environmental Design(tm) Green Building 
Rating System for New Construction 
(LEED-NC)

1.2   RELATED REQUIREMENTS

Refer to Section 06 41 16.00 10 for Millwork requirements.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detailed Drawings; G

SD-03 Product Data
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Upholstery fabric
High Density Polyurethane Foam; G
Installation; G
Upholstered bench wood base
Wood base finish materials

SD-04 Samples

Upholstered Bench Seating Components; G

SD-06 Test Reports

Fire Safety; G

SD-07 Certificates

Upholstered Bench Seating

SD-10 Operation and Maintenance Data

Maintenance Manuals; G

SD-11 Closeout Submittals

Adhesives; G
Fresh Paint; G

1.4   QUALITY ASSURANCE

Seams, when allowed by Architect, and joinery methods shall not telegraph 
through fabric.  

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver components to the site in unopened containers clearly labeled with 
the manufacturer's name and container contents.  Store materials in a safe, 
dry, and clean, well ventilated area  protected from damage, soiling, and 
moisture Do not store seating near materials that may offgas or emit 
harmful fumes,  fresh paint, or adhesives; submit LEED documentation 
relative to low-emitting materials credit in accordance with LEED Reference 
Guide.  Include in LEED Documentation Notebook.  Handle the items in a 
manner that will protect the materials from damage.

1.6   WARRANTY

Warrant the bench seating for a period of 5 years with the following 
exceptions:  one year for fabric.  Provide manufacturer's standard 
performance guarantees or warranties that extend beyond the periods listed.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Upholstery Fabric, UP1

Provide fabric in compliance with Finish Schedule on drawings and treated 
to resist staining and soiling.  Fabric upholstery for seating shall comply 
with a minimum of 100,000 double rubs when submitted to the tests required 
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by ASTM D 4157.  Upholstery fabric shall be 100% PVC free polyurethane with 
100% polyester-backing and shall comply with ASTM E 84 NFPA 260 and 
California Bulletin #117E.Submit complete set of test reports for the fire 
safety and other testing.

2.1.2   Polyurethane Foam

Polyurethane foam shall be one-inch firm, high density, fire retardant, 
California 117 compliant, nonhardening and non-oxidizing and shall have a 
high resistance to alkalies, oils, grease, soaps, abrasions, moisture, 
mildew, and tearing.  Handling of this foam shall conform to the 
requirements of fire safety as specified in the Submittals paragraph.

2.1.3   Plywood

Provide plywood conforming to HPVA HP-1, made of hardwood and of 
crossbanded construction.  

2.1.4   Solid Hardwood and Wood Veneer, WD1

Solid hardwood and wood veneer shall be first grade.

2.2   UPHOLSTERED BENCH SEATING

Construct components and assembly free from objectionable projections or 
irregularities.  Make corners and edges smooth and rounded.  Unless 
otherwise noted, bolts, nuts, and other fastenings shall be concealed where 
possible.  Jointing of members shall be welded, riveted, or interlocked.    
Lines shall be true, accurate, and true-to-pattern with imperfections 
removed.  Submitmanufacturer's data, catalog cuts, installation 
instructions and the following:

a.  Minimum 6 by 6 inches samples of upholstery, high density 
polyurethane foam, exposed plywood, wood, and finish materials.  
Furnish fabric samples of sufficient size to show color range, 
pattern, and finish.

b.  Two complete sets of certificates attesting that the proposed 
seating meets specified requirements.  Date the certificate after 
the award of contract, include name of the project and a list of 
specific requirements being certified.  

c.  One complete bench that meets requirements specified.  Bench 
sample may be incorporated into the installation, provided the 
sample is approved and it's location is noted.

d.  LEED documentation relative to recycled content credit in 
accordance with LEED Reference Guide.  Include in LEED 
Documentation Notebook.

2.2.1   Upholstered Inner Panels

Fabricate upholstered panels from 5 ply,  7/16 inch minimum thick plywood, 
compound steel or compound curved 20 percent glass filled polypropylene 
with deep web reinforcing.  Cushion shall consist of  1 inch thick 
polyurethane foam padding and have an upholstery cover.  Padding shall be 
cemented to plywood inner panel.  Upholstery cover shall be securely 
stapled to the inner plywood panel or held in place with draw strings for 
ease of re-upholstering.  Upholstery cover shall not be attached with the 
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use of nails, tacks, or screws.

2.2.2   Standards

Provide standards which are minimum 14 gauge tubular or sheet steel or one 
integral piece of cast iron.  Steel standards shall be welded.

PART 3   EXECUTION

3.1   INSTALLATION

Installation of the upholstered bench seating shall be in accordance with 
the approved detailed drawings and manufacturer's recommended installation 
instructions.    

3.2   CLEANING

Upon completion of installation, all products shall be cleaned and polished 
and the area shall be left in a clean and neat condition.  Any defects in 
material and installation shall be repaired, and damaged products that 
cannot be satisfactorily repaired shall be replaced.  Submit three sets of 
Maintenance Manuals describing routine maintenance and inspection, proper 
cleaning and minor repair procedures.

        -- End of Section --
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SECTION 12 93 00

SITE FURNISHINGS
02/09

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 303 (2010) Code of Standard Practice for Steel 
Buildings and Bridges

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.3 (2006) Operations - Safety Requirements 
for Powder Actuated Fastening Systems

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2010) Square and Hex Bolts and Screws 
(Inch Series)

ASME B18.2.2 (2010) Standard for Square and Hex Nuts

ASME B18.21.1 (2009) Washers: Helical Spring-Lock, Tooth 
Lock, and Plain Washers (Inch Series)

ASME B18.6.2 (1998; R 2010) Slotted Head Cap Screws, 
Square Head Set Screws, and Slotted 
Headless Set Screws: Inch Series

ASME B18.6.3 (2003; R 2008) Machine Screws and Machine 
Screw Nuts

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
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Concrete

ASTM A307 (2010) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A36/A36M (2008) Standard Specification for Carbon 
Structural Steel

ASTM A47/A47M (1999; R 2009) Standard Specification for 
Ferritic Malleable Iron Castings

ASTM A48/A48M (2003; R 2008) Standard Specification for 
Gray Iron Castings

ASTM A500/A500M (2010a) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A501 (2007) Standard Specification for 
Hot-Formed Welded and Seamless Carbon 
Steel Structural Tubing

ASTM A53/A53M (2010) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A615/A615M (2009b) Standard Specification for 
Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

ASTM A653/A653M (2010) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM B108/B108M (2008) Standard Specification for 
Aluminum-Alloy Permanent Mold Castings

ASTM B209 (2010) Standard Specification for Aluminum 
and Aluminum-Alloy Sheet and Plate

ASTM B221 (2008) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM B26/B26M (2009) Standard Specification for 
Aluminum-Alloy Sand Castings

ASTM B62 (2009) Standard Specification for 
Composition Bronze or Ounce Metal Castings

ASTM C 150/C 150M (2011) Standard Specification for Portland 
Cement

ASTM C 94/C 94M (2011) Standard Specification for 
Ready-Mixed Concrete
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ASTM D 2990 (2009) Tensile, Compressive, and Flexural 
Creep and Creep-Rupture of Plastics

ASTM D 3451 (2006) Testing Coating Powders and Powder 
Coatings

ASTM E 488 (1996; R 2003) Standard Test Methods for 
Strength of Anchors in Concrete and 
Masonry Elements

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 25 (1997; E 2004) Zinc Oxide, Alkyd, Linseed 
Oil Primer for Use Over Hand Cleaned 
Steel, Type I and Type II

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-1925 (Rev A; Notice 2) Shield Expansion (Nail 
Anchors)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Benches and Chairs; G, AE
Tables; G, AE
Bicycle Racks; G, AE
Planters; G, AE
Bollards; G, AE
Assembly Instruction Drawings

SD-03 Product Data

Benches and Chairs; G, AE
Tables; G, AE
Bicycle Racks; G, AE
Planters; G, AE
Bollards; G, AE
Waste Receptacles; G, AE

SD-04 Samples

Finish; G, AE

SD-06 Test Reports

Recycled Materials; G
Testing; G

SD-07 Certificates

Primer certificate; G
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Powder coatings certificate; G

1.3   QUALITY ASSURANCE

Qualify welders in accordance with AWS D1.1/D1.1M using procedures, 
materials, and equipment of the type required for the work.

1.3.1   Fabrication Drawings

Submit fabrication drawings showing layout(s), connections to structural 
system, and anchoring details as specified in AISC 303.

11.3.2   Installation Drawings

Submit templates, erection and installation drawings indicating thickness, 
type, grade, class of metal, and dimensions.  Show construction details, 
reinforcement, anchorage, and installation.

1.3.3   Assembly Instruction Drawings

Submit assembly instruction drawings showing layout(s), connections, 
bolting and anchoring details in accordance with manufacturer's standards.  
Submit drawings showing scaled details of proposed site furnishings, 
elevations for each type of site furnishing; dimensions, details, and 
methods of mounting or anchoring; shape and thickness of materials; and 
details of construction.

1.3.4   Primer Certificate

Submit a certificate from the manufacturer stating that the primer conforms 
to requirements of SSPC Paint 25.

1.3.5   Powder Coatings Certificate

Submit a certificate from the manufacturer stating that the powder coat 
conforms to ASTM D 3451.

1.4   DELIVERY, STORAGE, AND HANDLING

Ship items knocked-down (KD) ready for site assembly.  Packaged components 
shall be complete including all accessories and hardware.  Materials shall 
be delivered, handled, and stored in accordance with the manufacturer's 
recommendations.  Site furnishings shall be inspected upon arrival at the 
job site for conformity to specifications and quality in accordance with 
paragraph MATERIALS.  Protect from corrosion, staining, and other types of 
damage.  Store items in designated area free from contact with soil and 
weather.  Remove and replace damaged items with new items.

PART 2   PRODUCTS

2.1   MATERIALS

Provide materials which are the standard products of a manufacturer 
regularly engaged in the manufacture of such products.  The materials 
provided shall be of a type with proven satisfactory usage for at least 2 
years.
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2.1.1   Metals

Metallic materials and products shall conform to Section 05 50 13 
MISCELLANEOUS METAL FABRICATIONS.  Furnish metal components with factory 
drilled holes and free of excess weld and spatter.  Metal components with 
holes that will not be filled by hardware or hidden by other components 
will be rejected.  Structural steel products shall conform to ASTM A36/A36M, 
ASTM A500/A500M and ASTM A501.

2.1.2   Structural Tubing

ASTM A500/A500M.

2.1.3   Steel Pipe and Fittings

Steel pipe shall conform to ASTM A53/A53M, Type E or S, Grade B; standard 
malleable iron fittings shall conform to ASTM A47/A47M.

2.1.4   Gray Cast Iron

Gray cast iron shall conform to ASTM A48/A48M Class 35 or better.  Provide 
castings manufactured true to pattern and component parts that fit together 
in a satisfactory manner.  Castings shall be of uniform quality, free from 
blowholes, porosity, hard spots, shrinkage, distortion, or other defects.  
Smooth castings shall be well-cleaned by sand or shot blasting.

2.1.5   Cast Aluminum

Cast aluminum shall conform to ASTM B26/B26M and ASTM B108/B108M.  Provide 
castings manufactured true to pattern and component parts that fit together 
in a satisfactory manner.  Provide castings of uniform quality, free from 
blowholes, porosity, hard spots, shrinkage, distortion, or other defects.  
Smooth castings shall be well-cleaned by sand or shot blasting.

2.1.6   Aluminum Alloy Products

Conform to ASTM B209 for sheet plate,  ASTM B221 for extrusions and 
ASTM B26/B26M or ASTM B108/B108M for castings, as applicable.  Provide 
aluminum extrusions at least 1/8 inch thick and aluminum plate or sheet at 
least 0.050 inch thick.

2.1.7   Anchors and Hardware

Provide anchors, where necessary, for fastening site furnishings securely 
in place and in accordance with approved manufacturer's instructions.  
Anchoring devices that may be used, when no anchors are otherwise specified 
or indicated, include anchor bolts, slotted inserts, expansion shields for 
concrete; toggle bolts and through bolts for masonry; machine carriage 
bolts for steel.  Anchor bolts shall conform to ASTM A307.  Hardware shall 
be stainless steel in accordance with ASTM A153/A153M and compatible with 
the material to which applied.  All exposed hardware shall match in color 
and finish.  Mounting hardware shall be concealed, recessed, and plugged.

2.1.7.1   Threaded Inserts and Expansion Anchors

Provide inserts recessed not less than 2.5 inches into concrete or 
masonry.  Pullout 198 pounds in concrete with f'c of 3,000 psi, as tested 
in accordance with ASTM E 488.  Expansion shields shall conform to 
CID A-A-1925, group II, type 4, class 1.  Provide embedment required by 
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manufacturer.

2.1.7.2   Lag Screws and Bolts

ASME B18.2.1, type and grade best suited for the purpose.

2.1.7.3   Toggle Bolts

ASME B18.2.1.

2.1.7.4   Bolts, Nuts, Studs and Rivets

ASME B18.2.2 or ASTM A307.

2.1.7.5   Power Driven Fasteners

Follow safety provisions of ASSE/SAFE A10.3.

2.1.7.6   Screws

ASME B18.2.1, ASME B18.6.2, and ASME B18.6.3.

2.1.7.7   Washers

Provide plain washers to conform to ASME B18.21.1.  Provide beveled washers 
for American Standard beams and channels, square or rectangular, tapered in 
thickness, and smooth.  Provide lock washers to conform to ASME B18.21.1.

2.1.8   Ounce Metals

Bronze, copper, and other ounce metals shall conform to ASTM B62.

2.1.9   Concrete

Ready-mixed concrete shall conform to ASTM C 94/C 94M, using 3/4 inch 
maximum size aggregate, and having minimum compressive strength of 3000 psi 
at 28 days.  Portland cement shall conform to ASTM C 150/C 150M.  
Cast-in-place concrete materials and products shall conform to Section 
03 30 00 CAST-IN-PLACE CONCRETE.  Precast concrete material and products 
shall conform to Section 03 45 33 PRECAST STRUCTURAL CONCRETE.  Reinforcing 
steel shall conform to ASTM A615/A615M.  Welded wire fabric shall conform 
to ASTM A185/A185M.

2.1.10   Masonry

Masonry material and products shall conform to Section 04 20 00 MASONRY

2.1.11   Plastics

Recycled materials shall contain a minimum 85 percent recycled 
post-consumer product and shall conform to EPA requirements in accordance 
with Section 01 62 35 RECYCLED / RECOVERED MATERIALS.  Recycled materials 
shall be constructed or manufactured with a maximum 1/4 inch deflection or 
creep in any member in conformance with ASTM D 648 and ASTM D 2990.  
Provide panels and components molded of ultraviolet (UV) and color 
stabilized polyethylene, with minimum 1/4 inch wall thickness; exposed 
edges shall be smoothed, rounded, and free of burrs and points; and the 
material shall be resistant to fading, cracking, fogging, and shattering.  
The material shall be non-toxic and have no discernible contaminates such 
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as paper, foil, or wood.  The material shall contain no more than 3 percent 
air voids and be resistant to deformation from solar radiation heat gain.  
Recycled materials to include plastic lumber will not be used as structural 
components of site  furnishings.  Submit a report of site furnishing parts 
consisting of recycled materials.  Product specification data, providing 
test information for deflection and creep in accordance with ASTM D 648 and 
ASTM D 2990 for site furnishings which use plastic lumber as a component, 
shall be submitted.  Provide data for comparison of deflection and creep 
measurements to other comparable materials.

2.1.12   Fiberglass

Fiberglass shall consist of at least 3 laminations of chopped glass fibers 
impregnated with polyester resin, with colors and textures molded into all 
exposed surfaces so that colors resist fading.  Fiberglass shall be 
resistant to cleaners, fertilizers, high power spray and salt.

2.2   PRETREATMENT, PRIMING AND PAINTING

Apply pretreatment, primer, and paint in accordance with manufacturer's 
printed instructions.  

2.2.1   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.2.2   Aluminum Surfaces

Before finishes are applied, remove roll marks, scratches, rolled-in 
scratches, kinks, stains, pits, orange peel, die marks, structural streaks, 
and other defects which will affect uniform appearance of finished surfaces.

2.3   COATINGS AND FINISHES

2.3.1   Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication 
where practicable.  Galvanizing shall conform to ASTM A123/A123M, 
ASTM A153/A153M or ASTM A653/A653M, as applicable.  Tailings and sharp 
protrusions formed as a result of the hot-dip process shall be removed and 
exposed edges burnished.  Galvanize anchor bolts, grating fasteners, 
washers and parts or devices necessary for proper installation, unless 
otherwise indicated.

2.3.2   Polyester Powder

Powder-coated surfaces shall receive electrostatic zinc coating prior to 
painting.  Powder coating shall be electrostatically applied and oven 
cured.  Polyester powder coating shall be resistant to ultraviolet (UV) 
light.

2.3.3   Polyvinyl-Chloride (PVC)

PVC coating shall be primed with a clear acrylic thermosetting solution.  
The primed parts shall be preheated prior to dipping.  The liquid polyvinyl 
chloride shall be ultraviolet (UV) stabilized and mold-resistant.  The 
coated parts shall be cured.  The coating shall be a minimum 2/25 inches 
thick plus or minus 0.020 inches and shall have an 85 durometer hardness 
with a slip-resistant finish.
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2.3.4   Finish

Finish shall be as specified by the manufacturer or as indicated.  Exposed 
surfaces and edges shall be rounded, polished, or sanded.  Finish shall be 
non-toxic, non-glare, and resistant to corrosion.  Exposed surfaces shall 
be smooth and splinter-free exposed surfaces.  Submit two sets of color 
data for each furnishing displaying manufacturer's color selections and 
finishes, and identifying those colors and finishes proposed for use.

2.3.4.1   Paint

Paint shall be factory applied with a minimum of 2 coats.  Paint shall be 
weather-resistant and resistant to cracking, peeling and fading.

2.3.4.2   Color

Color of site furnishing components shall be in accordance with Section 
09 06 90 COLOR SCHEDULE.

2.4   SITE STANDARDS

Site furnishings shall be furnished with the dimensions and requirements 
indicated.

2.5   BENCHES AND CHAIRS

Bench shall be Framers Modern Series steel site bench model FMS-324 as 
manufacturered by Victor Stanley, Inc. (http://www.victorstanley.com/)in 8' 
length, powder coated, manufacturer's standard titanium powder coat color. 
Locate as shown on the drawings. 

2.5.1   Accessories

Provide manufacturer's standard materials and accessories as required for 
assembly of units and as indicated on the assembly drawings.  Provide 
unexposed aluminum, stainless steel or steel plates, angles and supports as 
required for complete assembly.  Separate dissimilar materials to prevent 
electrolytic action.

2.5.2   Fasteners

Provide concealed fasteners except where specifically approved; types as 
required for specific usage.

2.6   BICYCLE RACKS

Bicycle rack shall be the Horseshoe bicycle rack model HS2 as manufactured 
by Creative Pipe, Inc. (http://www.creativepipe.com/), surface mounted, 
powder coated titanium to match site bench. Provide stainless steel 
mounting hardware.  Locate as shown on the drawings.

2.7   WASTE RECEPTACLES

Waste receptacle shall be the Steelsites Series receptacle model NSDC-36 as 
manufactured by Victor Stanley, Inc. Powder coated, manufacturer's standard 
titanium powder coat color. Locate as shown on the drawings. Provide 
stainless steel mounting hardware and high density plastic liner.
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2.8   TABLES

Table and chairs shall be the SPCOL-T30R42 42-inch diameter table with 
Vista (SCVIS-AP) movable stacking armchairs with perforated seat as 
manufactured by Forms+Surfaces (http://www.forms-surfaces.com/), silver 
texture powder coat color (to match trash receptacles), provide table top 
with umbrella hole.

PART 3   EXECUTION

3.1   BICYCLE RACKS

Affix to base structure by flanges anchored to concrete or other existing 
masonry by expansion shields.  Provide Series 300 stainless steel bolts to 
anchor aluminum alloy flanges, of a size appropriate to the standard 
product of the manufacturer.  Where aluminum or alloy fittings or 
extrusions are to be in contact with dissimilar metals or concrete, give 
the contact surface a heavy coating of bituminous paint.

3.2   RESTORATION AND CLEAN UP

When the installation has been completed, clean up and protect the site.  
Existing areas that have been damaged from the installation operation shall 
be restored to original condition at Contractor's expense.

3.2.1   Clean Up

The site shall be cleaned of all materials associated with the 
installation.  Site furnishing surfaces shall be cleaned of dirt, stains, 
filings, and other blemishes occurring from shipment and installation.  
Cleaning methods and agents shall be according to manufacturer's 
instructions or as indicated.

3.2.2   Protection

The area shall be protected as required or directed by providing barricades 
and signage.  Signage shall be in accordance with Section 10 14 01 EXTERIOR 
SIGNAGE.

3.2.3   Disposal of Materials

Excess and waste material shall be removed and disposed off Government 
property in accordance all applicable laws and regulations.

3.3   RE-INSTALLATION

Where re-installation is required, the following shall be accomplished:

a.  Re-install the product as specified.  Material acquisition of 
replacement parts is the responsibility of the Contractor.  Provide 
replacement materials that are new and supplied by the original 
manufacturer to match.

b.  Damage caused by the failed installation shall be repaired.

       -- End of Section --
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SECTION 14 21 00.00 20

ELECTRIC TRACTION ELEVATORS
04/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME A17.1/CSA B44 (2007; Addenda A 2008; Addenda B 2009) 
Safety Code for Elevators and Escalators

ASME A17.2 (2007) Guide for Inspection of Elevators, 
Escalators, and Moving Walks Includes 
Inspection Procedures for Electric 
Traction and Winding Drum Elevators, 
Hydraulic Elevators, and Escalators and 
Moving Walks

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011) National Electrical Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.27 Fixed Ladders

36 CFR 1191 Americans with Disabilities Act (ADA) 
Accessibility Guidelines for Buildings and 
Facilities

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Elevator and accessories; G

Supporting systems; G

Machinery and controls; G 

Wiring diagrams; G

SECTION 14 21 00.00 20  Page 3



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

Sequence of operations; G

SD-03 Product Data

Elevator and accessories; G

Elevator supporting systems; G

Data sheets; G

Maintenance and diagnostic tools; G

Logic control; G

SD-05 Design Data

Reaction loads; G

SD-07 Certificates

Welders' qualifications; G

SD-10 Operation and Maintenance Data

Elevator, Data Package 4; G

  Submit in accordance with Section 01 78 23 OPERATION AND 
MAINTENANCE DATA.

Maintenance and Repair Action Plan; G

1.3   QUALITY ASSURANCE

1.3.1   Qualification

Provide engineered elevator system by a manufacturer regularly engaged in 
the manufacture of elevator systems.  The manufacturer shall either install 
elevator system or shall provide letter of endorsement certifying that the 
elevator-system installer is acceptable to the manufacturer.  An installer 
is required to be regularly engaged in the installation and maintenance of 
elevator system.

1.3.2   Shop Drawing Requirements

Provide assembly and arrangement of elevators, accessories, and supporting 
systems.  Show location of machinery and controls in machine room.  Provide 
details for materials and equipment, including but not limited to operating 
and signal fixtures, doors, door and car frames, car enclosure, 
controllers, motors, guide rails and brackets, layout of hoistway in plan 
and elevation, and other layout information and clearance dimensions.  
Submit complete wiring diagrams and sequence of operations, which show 
electrical connections and functions of elevator systems, for the machine 
room, hall and in the hoistway.  Provide one set of wiring diagrams in 
plastic or glass cover, framed and mounted in the elevator machine room.  
Deliver other sets to the Contracting Officer.  Coded diagrams are not 
acceptable unless adequately identified.
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1.3.3   Product Data Requirements

Include information on motor, hall station, and buffer on elevators and 
accessories.  For elevator supporting systems, include information on car 
control and emergency power systems, and for data sheets, provide document 
identification number or bulletin number, published or copyrighted prior to 
the date of contract bid opening.

1.3.4   Design Data:  Reaction Load Data Requirements

Provide calculations to the Contracting Officer for reaction loads imposed 
on building by elevator system.  Demonstrate calculations complying with 
ASME A17.1/CSA B44, Appendix F.  Provide calculations certified by a 
licensed structural engineer registered in any state.  Do not fabricate 
materials nor perform construction until approved by the Contracting 
Officer.

1.3.5   Certificates: Welders' Requirements

Comply with AWS D1.1/D1.1M, Section 5.  Include certified copies of 
welders' qualifications.  List welders' names with corresponding code marks 
to identify each welder's welding work.

1.4   NEW INSTALLATION SERVICE

Provide routine warranty service in accord with the manufacturer's warranty 
requirements, for a period of 12 months after the date of acceptance by 
Contracting Officer.  Perform this work during regular working hours.  
Include 24-hour emergency service, with 1 hour response time, during this 
period without additional cost to the Government. Include adjustments, 
greasing, oiling, and cleaning.  Provide routine inspection and tests of 
elevators in accordance with ASME A17.1/CSA B44 (Sections 1001 and 1002) 
and ASME A17.2.  Provide supplies and parts to keep elevator system in 
operation.  Perform service only by factory trained personnel.

1.4.1   Special Operations

Every six months, test systems for Emergency Power Operation, Firefighters' 
Service.  Schedule to not interfere with building operations.  For 
Firefighter's Service, test monthly in accordance with ASME A17.1/CSA B44, 
Rule 1206.7.  Deliver written results of each test operation to the 
Contracting Officer.

1.4.2   Maintenance and Diagnostic Tools

Provide all special tools and software necessary to service and maintain 
each elevator; deliver at time of final acceptance.  Provide one of each 
tool per group of elevators.  Provide solid state or microprocessor 
diagnostic tools unavailable on the open market.  Include necessary 
diagnostic software in cases where the solid state or microprocessor 
diagnostic tools are available on the open market.

1.4.3   Keys for Elevator Key Switches

Provide a minimum of twelve keys per unique cylinder used on all key 
switches for a single elevator.  If there is more than one elevator, 
additional keys will not be required unless there are additional unique 
lock cylinders.  Provide keys with brass or fiberglass tags marked 
"PROPERTY OF THE U.S. GOVERNMENT" on one side with function of key or 
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approved code number on the other side.

Keys to be a barrel type key manufactured by Fort Lock (Chicago). Keying 
for the following functions shall be as listed below:

Light Switch: EX511.
Stop Switch: EX512.
Access Panel, Independent Service, Fan: EX513.
Hoist-way Access: EX514.
Fire Service: FEOK1.
Cab Lock: EN1.

Provide a minimum of twelve keys per unique cylinder used on all key 
switches for single elevator. If there is more than one elevator, 
additional keys are not required unless there are additional unique 
cylinders. Provide keys with brass or fiberglass tags marked 'PROPERTY OF 
THE U.S. GOVERNMENT' on one side with function of key or approved code 
number on other side.

1.5   FIRE PROTECTION SYSTEM

Section 21 13 13.00 20 WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION.

1.6   MAINTENANCE

1.6.1   Maintenance and Repair Action Plan

Provide plan of action by the Elevator Installation Contractor to provide 
emergency and routine maintenance in accordance with paragraph entitled 
"New Installation Services".  In addition to Data Package SD-19 "Operation 
and Maintenance Manuals", provide a list of phone numbers, personnel 
contacts, and all tools to be provided to the Contracting Officer.

Submit elevator manuals in accordance with Section 01 78 23 OPERATION AND 
MAINTENANCE DATA.

PART 2   PRODUCTS

2.1   ELEVATOR DESCRIPTION

Basis of Design: a. Motion Control Elevator: Model MR 1:1 4000 lbs., 
350 fpm, front center entrance.

b. Minnesota Elevator: Model: Machine Room Traction Elevator 4000 lbs., 
350 fpm, front entrance.

Provide elevator system that complies with ASME A17.1/CSA B44 in its 
entirety, ASME A17.2 in its entirety, and additional requirements specified 
herein.

2.1.1   Passenger Elevators

a.  Type:  Overhead Gearless

b.  Rated load:  4000 lb.

c.  Rated Speed:  350 fpm

d.  Travel Length:  Car 1: 48 ft.-0 inches, Car 2: 64 ft.- 0 inches.
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e.  Number of Stops:   Car 1: 4, Car 2: 5.

f.  Number of Hoistway Openings:  Car 1: 4, Car 2: 5.

g.  Car Inside Dimensions:  7 ft. 8 in. wide, 5 ft. 4 in. deep and 8 ft. 0 
in.  high

h.  Car Door Opening:  4 ft. 0 in. wide and 8 ft. 0 in. high

i.  Car Door Types:  Single-speed Center opening.

2.1.1.1   Cab Enclosures and Door Finishes

Provide finishes as indicated on drawings and schedules.

2.2   SPECIAL OPERATION AND CONTROL

Provide all special operations and control systems in accordance with 
ASME A17.1/CSA B44.  Provide special operation key switches with pin 
cylinder locks with removable cores.  Provide a key control lock for each 
operation system.

2.2.1   Firefighters' Service

ASME A17.1/CSA B44, Section 211, Rule 211.3.  Provide equipment and 
signaling devices.  The designated level for firefighters' key operated 
switch is the level 1 floor.

2.2.2   Smoke Detectors

Smoke detectors are specified in 28 31 76 INTERIOR FIRE ALARM AND MASS 
NOTIFICATION SYSTEM, including conduit and wiring from each detector to 
elevator machinery space control panel.  Provide connections directly to 
elevator controls which will, when smoke is detected by any smoke detector, 
actuate Firefighters' Service and send each elevator to the correct floor 
as required by ASME A17.1/CSA B44.  Provide dual-contact smoke detectors 
located in the elevator lobbies and the elevator machine room.  If 
sprinkler is provided in the hoistway, provide dual-contact smoke detector 
at top of hoistway.  The circuit for elevator controller actuation of 
Firefighters' Service shall include only these smoke detectors.  In lieu of 
dual-contact smoke detectors, an addressable fire alarm system with listed 
smoke detectors can be used in the above stated locations.  Ensure that all 
smoke detectors are mounted on finished ceiling.  Smoke detector system 
must comply with ASME A17.1/CSA B44.

2.2.3   Fire Sprinklers

Provide fire sprinklers in accordance with Section 21 13 13.00 20 WET PIPE 
SPRINKLER SYSTEM, FIRE PROTECTION; providing dual contact flow switch, 
check valve, and shutoff valve in each sprinkler line immediately outside 
of each machine room in accordance with ASME A17.1/CSA B44.

Provide electrical connection to fire sprinkler system in accordance with 
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  For each elevator, provide 
control wiring connecting the flow switch to the shunt trip equipped 
circuit breaker within the electrical panel serving the main line 
disconnect.  Upon flow of water, flow switch shall instantaneously send a 
signal to cause opening of shunt-trip equipped mainline circuit breaker, in 
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compliance with ASME A17.1/CSA B44, Rule 102.2(c)(4), and send a signal to 
fire alarm control panel to indicate water flow condition.  Machine room 
sprinkler flow switch actuation shall shunt trip all elevators served by 
the machine room.

2.2.4   Top-of-Car Operating Device

ASME A17.1/CSA B44, Section 306, Rule 306.2.  Provide elevator with an 
operating device, mounted on or from the car crosshead, that will permit 
car operation at a speed not exceeding 150 fpm for purposes of adjustment, 
maintenance, testing, and repair.  Include an integral or remote safety 
device, "UP" and "DOWN" switches or buttons, an emergency stop switch, and 
inspection switch.

2.2.5   Hoistway Access Switches

ASME A17.1/CSA B44, Section 110, rule 111.9.  Provide key-operated hoistway 
access switches that permit limited movement of the car at terminal floors 
for car door opening and car positioning, operative only when the 
"INSPECTION" switch in car operating panel  is in inspection position.  
Locate switch 6 feet above floor level, with in 12 inches of hoistway 
entrance frame of an elevator or with the ferrule exposed when located in 
entrance frame.

2.2.6   Independent Service

Provide exposed key-operated switch in car operating panel to enable 
independent service and simultaneously disable in-car signals and 
landing-call responses.  Provide indicator lights that automatically 
illuminate during independent service.  If one car is removed from group, 
provide other car responding to its hall calls.

2.2.7   Elevator Operation

ASME A17.1/CSA B44, Introduction, Section 3, Definitions.

2.2.7.1   Duplex Selective Collective Automatic Operations

Provide Duplex Selective Collective Automatic Operation.  Provide a single 
push button for terminal landings and dual push buttons, up and down, at 
intermediate landings.  In each car operating panel, provide push buttons 
numbered to correspond to each landing.  If a car is taken out of service 
or fails to respond to a landing call within a predetermined adjustable 
time limit of approximately 40 to 180 seconds, transfer calls to the other 
car functioning as a single car Selective Collective elevator until the 
out-of-service car is returned to the system.  Provide a push button riser 
adjacent to each elevator.

2.2.8   Parking Switch

ASME A17.1/CSA B44, Rule 111.8.  Provide a two-position parking switch in 
the car station service cabinet.  One position causes car to remain parked 
at the floor landing where last used; the other position causes car to park 
at first floor.

2.3   ELEVATOR MACHINE

ASME A17.1/CSA B44, Section 208, gearless traction, direct-drive machines.  
Paint or finish ferrous surfaces with minimum one coat of rust-inhibiting 
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paint conforming to manufacturer's standard practice.

AC induction or P.M.S.M. ACV3F gearless traction type motor with brake, 
drive sheave, and deflector sheave mounted in proper alignment on a common, 
isolated bedplate.  Provide bedplate blocking to elevate secondary or 
deflector shave above machine room floor.

2.4   CONTROL EQUIPMENT

2.4.1   Motor Control Equipment

ASME A17.1/CSA B44, Section 210.  Provide variable-voltage 
variable-frequency alternating current (ac) drive control.  Enclose control 
equipment in factory-primed and baked-enamel coated sheet-metal cabinets 
with removable or hinged doors with ventilation louvers.

2.4.1.1   Variable Voltage Variable Frequency (VVVF) AC Control

Provide individual isolation transformers and individual choke reactors for 
each individual hoist motor.  Provide filtering to maintain harmonic 
distortion below IEEE standards as measured at the elevator machine room 
disconnect.

2.4.2   Logic Control

Provide solid-state microprocessor controller to enable programmable 
control of call allocation, logic functions, door control, speed sensing 
and car position.  Provide a method of reprogramming adjustable parameters 
of computerized controls.  Store all programming in non-volatile memory.  
The microprocessor control system is acceptable only if hardware and 
software required to maintain and utilize microprocessor is provided and 
training is provided to Government Personnel by the equipment manufacturer 
and supplier.

2.4.2.1   Repair Requirements

For the repair of microprocessor control system, provide maintenance tools, 
supporting computer software, and software documentation required for 
complete maintenance of elevator system including diagnostics and 
adjustments.  Tools may be hand-held or built into control system.  Provide 
tools which do not require recharging to maintain their memory or 
authorization for use.  Do not use software which requires periodic 
reprogramming, or reauthorization.  Programs shall be stored in 
non-volatile memory.  Tools and software may be factory programmed to 
operate only with this project's identification serial number.

2.5   OPERATING PANELS, SIGNAL FIXTURES, AND COMMUNICATIONS CABINETS

2.5.1   Capacity and Data Plates

ASME A17.1/CSA B44, Rule 207.3a, Rule 207.3b, and Rule 207.3c.  Attach 
faceplates with spanner security screws.  On car panel, provide stainless 
steel capacity and data plates, with name of elevator manufacturer.

2.5.2   Car and Hall Buttons

Provide recessed tamper-proof push buttons of minimum 3/4 inch size 
satin-finish stainless steel with illuminated jewel center. Provide one 
riser of pushbuttons with flush mounted faceplates, include approved 
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engraved message and pictorial representations prohibiting use of elevator 
during a fire or other emergencies as part of the faceplate.

2.5.2.1   Hall Station Door Operating Buttons

Identical in size and design to hall call buttons, but not illuminated.

2.5.3   Passenger Car-Operating Panel

ASME A17.1/CSA B44, Section 211 and 306.  Provide each car with two car 
operating panel that contains operation controls and communication 
devices.  Provide exposed, flush mounted buttons for the controls that must 
be passenger accessible.  Provide service cabinet or keyed switches for 
those controls that should not be passenger accessible.  Allow maximum 48 
inches between car floor and center line of bottom button.  Use engraving 
and backfilling or photo etching for button and switch designators.  Do not 
use attached signs.

2.5.3.1   Passenger Controls

a.  Illuminated operating call buttons identified to correspond to landings 
served by elevator car.  

b.  "DOOR OPEN" and "DOOR CLOSE" buttons.

c.  Keyed "STOP" switch in accordance with ASME A17.1/CSA B44, rule 
210.2(v).

d.  "ALARM" button in compliance with UFAS, ADA, and ASME A17.1/CSA B44, 
rule 211.1.  Alarm button shall be red with engraved legend "ALARM."  
Alarm button shall illuminate when pushed.  Locate "ALARM" button at 
panel bottom.

e.  "FIRE DEPARTMENT" key switch, with "OFF-HOLD-ON" positions, in that 
order with key to be removable in all positions.  Provide fire sign or 
jewel and audible signal device, in accordance with ASME A17.1/CSA B44, 
Figure 211.3a.  Both visual and audible signals are activated when 
Phase I key switch in hall is activated or when smoke detector 
activates return of elevator(s) to main fire response floor.  Visual 
and audible signal shall remain activated until car has reached 
designated or alternate fire response floor.  Upon arrival at fire 
response floor visual signal remains illuminated and audible signal 
becomes silent.

f.  Emergency two-way communication.  Provide momentary pressure, single 
illuminating pushbutton operated communication device that complies 
with ASME A17.1/CSA B44, UFAS, and the Americans with Disabilities Act.

2.5.3.2   Service Controls

a.  Inspection switch that transfers car control to top-of-car inspection 
operating controls and prevents car operation from in-car control panel.

b.  Independent service switch.

c.  Two car light switches, one for light in car and one for lights on top 
and bottom of car frame.

d.  Fan switch, two-speed.

SECTION 14 21 00.00 20  Page 10



Flight Projects Building NASA Goddard
100% Submittal October 12, 2012

e.  Infra-red curtain unit cutout switch.

f.  120-volt ac 60 Hz single-phase duplex electrical outlet of 
ground-fault-circuit-interrupt (GFCI) design.

g.  Device for communication between car and elevator machine room.

h.  Parking switch.

2.5.3.3   Certificate Window

Provide a minimum 4 inch high by 6 inch wide certificate window in car 
operating panel for elevator inspection certificate.

2.5.4   Full-Selective Door Operation

For elevator with one or more rear openings at same level as front opening, 
provide full-selective operation with car and door operating buttons 
clearly marked for front and rear openings, front and rear car button for 
each such floor, and front and rear "DOOR OPEN" and "DOOR CLOSE" buttons.  
Only door for which the button was operated opens or closes.

2.5.5   Switches and Devices

Provide elevator manufacturer's standard grade for switches and devices on 
car operating panel.  Legibly and indelibly identify each device and its 
operating positions.  Locate car dispatching buttons in identical positions 
in car operating panels for corresponding floors.

2.5.6   In-Car Position and Direction Indicator and Signal

In-car direction indicator shall be included in the in-car position 
indicator fixture.

2.5.6.1   In-Car Direction Indicator and Signal

Provide visual and audible car direction indicators in car, indicating car 
traveling direction.  For visual directional signal, provide arrow of 
minimum 2 1/2 inches in size.  Use equilateral triangles for arrows, green 
for upward direction and red for downward direction.  Provide audible 
signal that sounds once for upward direction and twice for downward 
direction.

2.5.7   Landing Position and Direction Indicator and Signal

Provide a single fixture containing the landing position and direction 
indicators.

2.5.7.1   Landing Position Indicator and Signal

Provide an electrical or electronic digital position indicator similar to 
the car position indicator.  Arrange position indicator in wall 
horizontally above the door frame or vertically at the side of the door 
frame.  Indicators to show floor position of car in hoistway.  Indicate 
position by illumination of numeral or letter corresponding to landing at 
which car is passing or stopping.
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2.5.7.2   Landing Direction Indicator and Signal

Provide landing direction indicator with visual and audible signal devices. 
Provide single direction indicator at terminal floors; "UP" and "DOWN" 
direction indicator at intermediate floors.  Provide not less than 2 1/2 
inches in size, green for upward direction and red for downward direction.  
Provide electronic audible device that sounds once for upward direction and 
twice for downward direction.  Provide audible signals exceeding ambient 
noise level by at least 20 decibels with frequency not higher than 1500 Hz.

2.6   HOISTWAY AND CAR EQUIPMENT

ASME A17.1/CSA B44, Parts I and II.

2.6.1   Car and Counterweight Guide Rails and Fastenings

ASME A17.1/CSA B44, Section 200.  Paint rail shanks with one coat of black 
enamel.  Provide pit channel for anchoring main guide-rail brackets and 
mounting  buffers.  Only T-section type guide rail is acceptable.

2.6.2   Car and Counterweight Buffers

ASME A17.1/CSA B44, Section 201.  Provide data plate on each buffer.

2.6.3   Pit Equipment

ASME A17.1/CSA B44, Section 106.  Provide pit channel for anchorage of main 
guide rail brackets and also for anchorage of counterweight guide rail 
brackets.  Each channel shall span distance between guides.  In addition, 
pit channel for main guide rails shall serve as mounting surface for car 
buffer(s).  Pit channel for counterweight guide rails shall serve as 
mounting surface for counterweight buffer(s).  Method of installation of 
channels, brackets and buffer mounts shall be such that pit waterproofing 
is not punctured.  On completion of guide rail and buffer installation, 
both pit channels shall be fully grouted.

2.6.3.1   Pit "STOP" Switch

Provide push/pull type pit "STOP" switch for stopping elevator motor, 
independent of regular operating device.  Locate switch on same side of 
hoistway as ladder.

2.6.3.2   Ladder

Provide ladder in accordance with 29 CFR 1910.27 with 7 inches distance 
between rung and wall.  Locate ladder on hoistway side wall closest to 
hoistway door opening.

2.6.3.3   Lighting of Pits

ASME A17.1/CSA B44, Rule 106e.  Locate light not less than 6 feet above pit 
floor.  Locate switch on same side of hoistway as ladder.  Provide GFCI 
duplex receptacle in each pit.

2.6.4   Terminal Stopping Devices

ASME A17.1/CSA B44, Section 209.
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2.6.5   Wiring and Traveling Cables

NFPA 70, Article 620.  Suspend traveling cables by means of self-tightening 
webbed devices.

1.   Conductors and Connections:  Copper throughout with individual wires 
coded and connections on identified studs or terminal blocks.  Use no 
splices or similar connections in wiring except at terminal blocks, control 
compartments, or junction boxes.  Provide 10% spare conductors throughout.  
Run spare wires from car connection points to individual elevator 
controllers in the machine room.  Provide four pari of spare shielded 
communication wires in addition to those required to connect specified 
items.  Tag spares in machine room.

2.   Conduit.  Painted or galvanized steel conduit, EMT, or duct.  Conduit 
size, 3/4" (GSA) minimum.  Flexible heavy-duty service cord may be used 
between fixed car wiring and car door switches for door protective devices.

3.   Traveling Cables:  Flam and moisture-resistant outer cover.  Prevent 
traveling cable from rubbing or chafing against hoistway or equipment 
within hoistway.

4.   Auxiliary Wiring:  Connect fire alarm initiating devices, emergency 
two-way communication sysem, firefighters' phone jack, paging speaker, 
intercom, and announcement speaker and/or background music in each car 
controller in machine room.

2.6.6   Emergency Signaling Devices

Provide an audible signaling device, operable from the Car Operating Panel 
button marked "ALARM".  The audible signaling device shall be mounted in 
the hoistway and shall conform to the requirements of ASME A17.1/CSA B44, 
Rule 211.1(a).

2.7   PASSENGER CAR AND HOISTWAY DOOR ACCESSORIES

ASME A17.1/CSA B44, Sections 111, 112, and 204.  Provide infra-red curtain 
unit.  Provide  high-speed electric operator, safety interlocks for car and 
hoistway doors, and electric safety contact to prevent car operation unless 
doors are closed.

2.7.1   Infra-red Curtain Unit

Provide Infra-red Curtain Unit (ICU) with multiple infra-red beams that 
protect to the full height of the door opening.  Minimum coverage shall 
extend from 2 inches off the floor to 70 inches above floor level.  Door 
operation must meet the requirements of ASME A17.1/CSA B44, Rule 211.3a(5) 
and 112.5.

2.8   PASSENGER ELEVATOR GUIDES, PLATFORM, AND ENCLOSURE

2.8.1   Roller Guides

ASME A17.1/CSA B44, Section 200.  Provide roller guide assemblies in 
adjustable mountings on each side of car and counterweight frames in 
accurate alignment at top and bottom of frames.
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2.8.2   Car Frame and Platform

ASME A17.1/CSA B44, Section 203, Rule 301.6.

2.8.3   Car Enclosure, Car Door, and Car Illumination

ASME A17.1/CSA B44, Section 204, and Rule 301.7.  Provide natural and 
forced ventilation,  emergency exit, and stainless-steel hooks with fire 
retardant protective pads.  

2.8.3.1   Car Shell Return Panels, Entrance Columns, Cove Base, and Transom

Provide 14 Gauge minimum nonperforated steel.  Apply sound-deadening mastic 
on all exterior components.

2.8.3.2   Car Top

Provide reinforced 12 gauge minimum steel with hinged exit, openable by 
hand from car top only.  Provide electrical contact which prevents 
operation of elevator when emergency exit is open.  Provide sound-deadening 
mastic on all exterior components.

2.8.3.3   Car Door

Provide 16 gauge minimum stainless steel, sandwich construction without 
binder angles.  Provide a minimum of 2 door guide assemblies per door 
panel, one guide at leading and one at trailing door edge with guides in 
the sill groove their entire length of travel.

2.8.3.4   Car Entrance Sill

Provide one piece cast white bronze or nickel silver entrance sill.  Set 
sills level and flush with floor finish.  Use same material for hoistway 
and car entrance sills.

2.9   PASSENGER ELEVATOR HOISTWAY DOORS AND ENTRANCES

ASME A17.1/CSA B44, Sections 110 and 112.  Provide hoistway entrance 
assemblies with a minimum 1-1/2 hour fire rating.

2.9.1   Hoistway Entrance Frames

 14 gage stainless steel.  Solidly grout uprights of entrance ways to 
height of 5 feet.

2.9.2   Hoistway Entrance Sills

Provide one-piece cast solid white bronze or nickel silver entrance sills.  
After sill is set level and flush with finished floor height, solidly grout 
under full length of sill.  Use same materials for hoistway and car 
entrance sills.

2.9.3   Hoistway Entrance Doors

ASME A17.1/CSA B44, Rule 110.11e, hollow metal non-vision construction with 
flush surfaces on car and landing sides.  Provide a minimum of 2 door guide 
assemblies per door panel, one guide at leading edge and one at trailing 
edge with guides in the sill groove the entire length of travel.  Provide 
sheet metal hoistway door track dust covers at each  landing.  Dust covers 
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must cover door locks and door roller tracks and extend the full width of 
the door track and associated hardware.

2.9.4   Entrance Fascias and Dust Covers

ASME A17.1/CSA B44, Rule 110.10a and Rule 110.11a.

2.10   EMERGENCY POWER OPERATION

Upon outage of normal power and initiation of emergency power, provide 
circuitry and wiring to operate elevator, telephone and intercom and to 
accomplish operation sequences.  In multiple elevator system, one elevator 
travels automatically to main floor, opens doors, and shuts down.  
Thereafter, each other elevator in group one at a time returns 
automatically to main floor.  After all cars have returned to main floor, 
automatically provide one passenger car in regular service.  For emergency 
power, operation, provide sign reading "EMERGENCY POWER" flashing in each 
car station.  At same time, provide operable Firefighters' Service.

PART 3   EXECUTION

3.1   INSTALLATION

Install in accordance with manufacturer's instructions, ASME A17.1/CSA B44, 
36 CFR 1191, and NFPA 70.

3.1.1   Traveling Cables

Do not allow abrupt bending of traveling cables.

3.1.2   Structural Members

Do not cut or alter.  Restore any damaged or defaced work to original 
condition.

3.1.3   Safety Guards

Selector cables or tapes exposed to possibility of accidental contact in 
machine room shall be completely enclosed with 16 gage sheet metal or 
expanded metal guards, both horizontally and vertically.  Exposed gears, 
sprockets, tape or rope sheaves, floor controllers, or signal machines, and 
their driving ropes, chains or tapes, and selector drums shall be guarded 
from accidental contact in accordance with ASME A17.1/CSA B44.

3.1.4   Miscellaneous Requirements

Include recesses, cutouts, slots, holes, patching, grouting, and 
refinishing to accommodate elevator installation. Use core drilling to 
drill all new holes in concrete.  Finish work to be straight, level, and 
plumb.  During installation, protect machinery and equipment from dirt, 
water, or mechanical damage.  At completion, clean all work, and spot paint.

Airborne Noise:  Measured noise level of elevator equipment and its 
operation shall not exceed 60 dBA inside car under any condition including 
door operation and car ventilation exhaust blower on its high speed.  Limit 
noise level in the machine room relating to elevator equipment and its 
operation to no more than 80 dBA.  All dBA readings to be taken 3'-0" off 
the floor and 3'-0" from the equipment using the "A" weight scale.
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Vibration Control:  All elevator equipment provided under this contract, 
including power unit, controller, oil supply lines, and their support shall 
be mechanically isolated from the building structure and electrically 
isolated from the building power supply and to each other to minimize the 
possibility of objectionable noise and vibrations being transmitted to 
occupied areas of the building.

3.1.5   Firefighters' Service

Firefighters' service shall be complete including installation and wiring 
of all smoke detectors in accordance with ASME A17.1/CSA B44, Rule 211.3b.  
Coordinate smoke detector installation for Firefighters' Service.

3.2   FIELD QUALITY CONTROL

After completing elevators system installation, notify Contracting Officer 
that elevator system is ready for final inspection and acceptance test.  
Contracting Officer will obtain services of Naval Facilities Engineering 
Command certified elevator inspector.

Contractor shall perform all required tests and demonstrate proper 
operation of each elevator system and prove that each system complies with 
contract requirements and ASME A17.1/CSA B44, and the applicable 
requirements of Part XI, "Engineering and Type Tests".  Inspection 
procedures in ASME A17.2 form a part of this inspection and acceptance 
testing.  All testing and inspections shall be conducted in the presence of 
the elevator inspector.  Demonstrate the proper operation of all equipment 
at various date settings, selected by the elevator inspector, ranging from 
the date of contract award through 1 January 2099.

Inspector shall complete, sign and post form NAVFACENGCOM 9-11014/23 (Rev. 
7-88), Elevator Inspection Certificate, after successful completion of 
inspection and testing.

3.2.1   Testing Materials and Instruments

Furnish testing materials and instruments required for final inspection. 
Include calibrated test weights, tachometer, 600-volt megohm meter, volt 
meter and ammeter, three Celsius calibrated thermometers, door pressure 
gage, spirit level,  stop watch, dynamometer, and 100 foot tape measure.

3.2.2   Field Tests

3.2.2.1   Endurance Tests

Test each elevator for a period of one hour continuous run, with specified 
rated load in car.  Restart the one hour test period from beginning, 
following any shutdown or failure.  During test run, stop car at each floor 
in both directions of travel for standing period of 10 seconds per floor.  
The requirements for Rated Speed, Leveling, Temperature Rise and Motor 
Amperes Test specified herein are to be met throughout the duration of the 
Endurance Test.

3.2.2.2   Speed Tests

Determine actual speed of each elevator in both directions of travel with 
rated load and with no load in elevator car.  Make Speed tests before  and 
immediately after Endurance  test.  Determine speed by tachometer reading, 
excluding accelerating and slow-down zones per ASME A17.2.  Minimum 
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acceptable elevator speed is the Rated speed specified.  Maximum acceptable 
elevator speed is 110 percent of Rated speed.

3.2.2.3   Leveling Tests

Test elevator car leveling devices for landing accuracy of plus or minus 
1/4 inch at each floor with no load in car, symmetrical load in car, and 
with rated load in car in both directions of travel.  Determine accuracy of 
floor landing both before and immediately after endurance tests. The 
maximum load on car platform during loading or unloading shall not exceed 
150 percent of rated load.

3.2.2.4   Insulation Resistance Tests

Perform tests to ensure elevator wiring systems are free from short 
circuits and grounds.  Minimum acceptable insulation resistance for 
electrical conductors is one megohm between each conductor and ground and 
between each conductor and other conductors.  Prior to megohm meter test, 
make provisions to prevent damage to electronic devices.

3.2.2.5   Brake Test

Conduct brake test with 125 percent of rated load in elevator.  Verify that 
brakes stop and hold elevator with 125 percent of rated load.

3.2.2.6   Buffer Tests

Test buffers for car and counterweight as outlined in ASME A17.1/CSA B44, 
Rule 1100.5.

3.2.2.7   Temperature Rise Tests

Determine temperature rise of elevator hoisting motor, motor-generator, 
exciter, and booster during full-load test run for one hour minimum.  Under 
these conditions, maximum acceptable temperature rise shall not exceed 
acceptable temperature rise indicated on manufacturer's data plate.  Start 
test only when equipment is within 5 degrees C of ambient temperature.

3.2.2.8   Balance Tests

Perform electrical and mechanical balance tests of car and counterweight.

3.2.2.9   Motor Ampere Tests

Measure and record motor amperage when motor is running and elevator is 
lifting at rated load and speed.  Measure and record motor amperage at 
beginning and end of Endurance test.

3.3   MAINTENANCE SERVICE TRAINING

Provide qualified representative of elevator manufacturer to instruct 
Government personnel in care, adjustment, and maintenance of elevator 
equipment for a period of not less than 5 working days immediately 
following acceptance of elevator system.

        -- End of Section --
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