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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA

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 E1971 (2005; R 2011) 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 must compile and prepare data and deliver to
the Contractor prior to the training of Government personnel. The
Contractor must 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 must use Data Package 5. Commissioned items with a Data
Package 1 or 2 requirement must use instead Data Package 5.

1.2.8 Changes to Submittals

Manufacturer-originated changes or revisions to submitted data must be
furnished by the Contractor if a component of an item is so affected
subsequent to acceptance of the O&M Data. Submit changes, additions, or
revisions required by the Contracting Officer for final acceptance of
submitted data within 30 calendar days of the notification of this change
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1.

requirement.
2.4 Review and Approval

The Government's Commissioning Authority (CA) must review the commissioned
systems and equipment submittals for completeness and applicability. The
Government must verify that the systems and equipment provided meet the
requirements of the Contract documents and design intent, particularly as
they relate to functionality, energy performance, water performance,
maintainability, sustainability, system cost, indoor environmental
qguality, and local environmental impacts. This work is in addition to the
normal review procedures for O&M data.

.3 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

.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:

.3.1.1 Safety Precautions

List personnel hazards and equipment or product safety precautions for all
operating conditions.

<3:1:2 Operator Prestart

Include procedures required to install, set up, and prepare each system for
use.

+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.

.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.

.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.

.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.
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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
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.
1.8.2.2 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 E1971.

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. 1Include potential environmental and indoor air quality
impacts of recommended maintenance procedures and materials.

1:3:3s1 Troubleshooting Guides and Diagnostic Technigques

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.
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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
pneumatic control tubing and the terminals for each type, identically to
actual installation configuration and numbering.

1.:3..8 .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 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:

1.3.4.1 Product Submittal Data

Provide a copy of all SD-03 Product Data submittals required in the
applicable technical sections.

1.3.4.2 Manufacturer's Instructions

Provide a copy of all SD-08 Manufacturer's Instructions submittals required
in the applicable technical sections.

1.3.4.3 O&M Submittal Data

Provide a copy of all SD-10 Operation and Maintenance Data submittals
required in the applicable technical sections.

1.3.4.4 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
identification. Provide clear and legible illustrations, drawings, and
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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

1.3.4.5 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.

1.3.4.6 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. See requirements described in Section 41 22 23.19,
paragraph 3.5.

1.3.4.7 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.

1.3.4.8 Testing and Performance Data

Include completed prefunctional checklists, functional performance test
forms, and monitoring reports. Include recommended schedule for retesting
and blank test forms.

1.3.4.9 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.

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 File:

(1) Assemble each manual into a composite electronically indexed file
in PDF format. Provide HDD'’s, DVD's or CD's as appropriate, so
that each one contains all maintenance and record files, and also
the Project Record Documents and Training Videos, of the entire
program for this facility.

(2) Name each indexed document file in composite electronic index with
applicable item name. Include a complete electronically linked
operation and maintenance directory.

(3) Link the index to separate files within the composite of files.
Book mark maintenance and record files, that have a Table of

Contents, according to the Table of Contents

h. Marking of all system sensors and thermostats on the as-built floor
plan and mechanical drawings with their control system designations.

15 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 5

a. Safety precautions

b. Operator prestart

c. Start-up, shutdown, and post-shutdown procedures

d. ©Normal operations

e. Emergency Operations

f. Operator Service Requirements

g. Environmental conditions

h. Lubrication Data

i. Preventive maintenance plan and schedule

j. Cleaning Recommendations

k. Troubleshooting guides and diagnostic techniques

1. Wiring and control diagrams

m. Maintenance and repair procedures
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n. Removal and replacement instructions
o. Spare parts and supply list

p. Product submittal data

g. O&M submittal data
r. Parts identification
s. Testing equipment and special tool information
t. Warranty information
u. Testing and performance data
v. Contractor information
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 02 41 00

DEMOLITION

PART 1 GENERAL
4l 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 CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 347 (2004; Errata 2008; Errata 2012) Guide to
Formwork for Concrete

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE Al1l0.6 (2006) Safety Requirements for Demolition
Operations

JOHN F. KENNEDY SPACE CENTER (KSC)

KNPR 8715.7 (Rev. A-1) KSC Construction Contractor
Safety and Health Practices and Procedural
Requirements

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
1.2 PROJECT DESCRIPTION
1.2.1 Demolition/Deconstruction Plan

Prepare a Demolition Plan and submit proposed 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, a detailed description of methods and
equipment to be used for each operation and of the sequence of operations.
Identify components and materials to be salvaged for reuse or recycling
with reference to paragraph Existing Facilities to be Removed. Append
tracking forms for all removed materials indicating type, quantities,
condition, destination, and end use. Coordinate with Waste Management
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Plan. Include statements affirming Contractor inspection of the existing
roof deck and its suitability to perform as a safe working platform or if
inspection reveals a safety hazard to workers, state provisions for
securing the safety of the workers throughout the performance of the work.
Provide procedures for safe conduct of the work in accordance with

KNPR 8715.7, Rev A-1. Plan shall be approved by Contracting Officer prior
to work beginning.

1.2.2 General Requirements

Do not begin demolition 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. 1In the interest of occupational safety and
health, perform the work in accordance with KNPR 8715.7, Rev. A-1.

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 . 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.

1.3.3 Utility Service
Maintain existing utilities indicated to stay in service and protect
against damage during demolition and deconstruction operations. Prior to

start of work, the Government will disconnect and seal utilities serving
each area of alteration or removal upon written request from the Contractor.
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.3.4 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.

.4 BURNING

The use of burning at the project site for the disposal of refuse and
debris will not be permitted.

15 AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished will be available in
accordance with the following schedule:

Schedule

Area Date

.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 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

Receipts

=7 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 the Contracting Officer in writing 10 working days prior to the
commencement of work in accordance with 40 CFR 61, Subpart M. Comply with
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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.

1.7.1 Dust and Debris Control

Prevent the spread of dust and debris to occupied portions of the building
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. Vacuum and dust the
work area daily. Sweep pavements as often as necessary to control the
spread of debris that may result in foreign object damage.

1.8 PROTECTION
1.8.1 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.

The Contractor shall protect personnel from demolition activities impacting
paints and coatings that contain hazardous metals and Polychlorinated
Biphenyls (PCBs). Equipment, work practices and controls to prevent
exposure to workers, adjacent unprotected personnel and the environment
shall be described in the Hazardous Metal and PCB Compliance and Health and
Safety Plan submitted in accordance with Section 02 83 13.00 20 Hazardous
Metals and Polychlorinated Biphenyls (PCBs) in Construction. Establish and
implement a respiratory protection program as required in accordance with
Section 02 83 13.00 20 Hazardous Metals and Polychlorinated Biphenyls

(PCBs) in Construction.

1.9 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.

1.10 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
Contractor's responsibility to verify and document all required outages
which will be required during the course of work, and to note these outages
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on the record document. Submit survey results.
PART 2 PRODUCTS

NOT USED
PART 3 EXECUTION
3.1 EXISTING FACILITIES TO BE REMOVED

Inspect and evaluate existing structures onsite for reuse. Existing
construction scheduled to be removed for reuse shall be disassembled.
Dismantled and removed materials are to be separated, set aside, and
prepared as specified, and stored or delivered to a collection point for
reuse, remanufacture, recycling, or other disposal, as specified.
Materials shall be designated for reuse onsite whenever possible.

3.1.1 Structures

a. Remove existing structures indicated to be removed to grade. Interior
walls, other than retaining walls and partitions, shall be removed to
top of concrete slab on ground.

b. Demolish Deconstruct structures in a systematic manner from the top of
the structure to the ground. Complete demolition work above each tier
or floor before the supporting members on the lower level are
disturbed. Demolish concrete and masonry walls in small sections.
Remove structural framing members and lower to ground by means of
derricks, platforms hoists, or other suitable methods as approved by
the Contracting Officer.

c. Locate demolition and deconstruction equipment throughout the structure
and remove materials so as to not impose excessive loads to supporting
walls, floors, or framing.

3.1.2 Utilities and Related Equipment
3.1.2.1 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.

3.1.2.2 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.
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3.1.3 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.

3.1.4 Paving and Slabs

Sawcut concrete and asphaltic concrete paving and slabs as indicated to a
depth below 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 Installation at Contractor's expense.

3.1.5 Masonry

Sawcut and remove masonry so as to prevent damage to surfaces to remain,
and to facilitate the installation of new work. Where new masonry adjoins
existing, the new work shall abut or tie into the existing construction as
indicated. Provide square, straight edges and corners where existing
masonry adjoins new work and other locations.

3.1..6 Concrete

Saw concrete along straight lines to a depth of a minimum 2 inch. Make
each cut in walls perpendicular to the face and in alignment with the cut
in the opposite face. Break out the remainder of the concrete provided
that the broken area is concealed in the finished work, and the remaining
concrete is sound. At locations where the broken face cannot be concealed,
grind smooth or saw cut entirely through the concrete.

B3.1:7 Structural Steel

Dismantle structural steel at field connections and in a manner that will
prevent bending or damage. Salvage for recycle structural steel, steel
joists, girders, angles, plates, columns and shapes. Flame-cutting torches
are permitted when other methods of dismantling are not practical.
Transport steel joists and girders as whole units and not dismantled.
Transport structural steel shapes to a designated storage area as directed
by the Contracting Officer, stacked according to size, type of member and
length, and stored off the ground, protected from the weather.

818 Miscellaneous Metal

Salvage shop-fabricated items such as access doors and frames, steel
gratings, metal ladders, wire mesh partitions, metal railings, metal
windows and similar items as whole units. Salvage light-gage and
cold-formed metal framing, such as steel studs, steel trusses, metal
gutters, roofing and siding, metal toilet partitions, toilet accessories
and similar items. Recycle scrap metal as part of demolition and
deconstruction operations. Provide separate containers to collect scrap
metal and transport to a scrap metal collection or recycling facility, in
accordance with the Waste Management Plan.

32149 Patching

Where removals leave holes and damaged surfaces exposed in the finished
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work, patch and repair these holes and damaged surfaces to match adjacent
finished surfaces, using on-site materials when available. Where new work
is to be applied to existing surfaces, perform removals and patching in a
manner to produce surfaces suitable for receiving new work. Finished
surfaces of patched area shall be flush with the adjacent existing surface
and shall match the existing adjacent surface as closely as possible as to
texture and finish. Provide a Class A finish per ACI 347-4 where equipment
pads are removed. Patching shall be as specified and indicated, and shall
include:

a. Concrete and Masonry: Completely fill holes and depressions, left as a
result of removals in existing masonry walls to remain, with an
approved masonry patching material, applied in accordance with the
manufacturer's printed instructions.

b. Where existing partitions have been removed leaving damaged or missing
resilient tile flooring, patch to match the existing floor tile.

c. Patch acoustic lay-in ceiling where partitions have been removed. The
transition between the different ceiling heights shall be effected by
continuing the higher ceiling level over to the first runner on the
lower ceiling and closing the vertical opening with a painted sheet
metal strip.

3.1.10 Air Conditioning Equipment

Remove air conditioning, refrigeration, and other equipment containing
refrigerants without releasing chlorofluorocarbon refrigerants to the
atmosphere in accordance with the Clean Air Act Amendment of 1990. Recover
all refrigerants prior to removing air conditioning, refrigeration, and
other equipment containing refrigerants and dispose of in accordance with
the paragraph entitled "Disposal of Ozone Depleting Substance (ODS)." Turn
in salvaged Class I ODS refrigerants as specified in paragraph, "Salvaged
Materials and Equipment."

3:1:11 Cylinders and Canisters

Remove all fire suppression system cylinders and canisters and dispose of
in accordance with the paragraph entitled "Disposal of Ozone Depleting
Substance (ODS) ."

3.1:.12 Locksets on Swinging Doors

Remove all locksets from all swinging doors indicated to be removed and
disposed of. Deliver the locksets and related items to a designated
location for receipt by the Contracting Officer after removal.

3.1.13 Mechanical Equipment and Fixtures

Disconnect mechanical hardware at the nearest connection to existing
services to remain, unless otherwise noted. Disconnect mechanical
equipment and fixtures at fittings. Remove service valves attached to the
unit. Salvage each item of equipment and fixtures as a whole unit; listed,
indexed, tagged, and stored. Salvage each unit with its normal operating
auxiliary equipment. Transport salvaged equipment and fixtures, including
motors and machines, to a designated storage area as directed by the
Contracting Officer. Do not remove equipment until approved. Do not offer
low-efficiency equipment for reuse; provide to recycling service for
disassembly and recycling of parts.
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3.1.13.1 Preparation for Storage

Remove water, dirt, dust, and foreign matter from units; tanks, piping and
fixtures shall be drained; interiors, if previously used to store
flammable, explosive, or other dangerous liquids, shall be steam cleaned.
Seal openings with caps, plates, or plugs. Secure motors attached by
flexible connections to the unit. Change lubricating systems with the
proper oil or grease.

3.1.13.2 Piping

Disconnect piping at unions, flanges and valves, and fittings as required
to reduce the pipe into straight lengths for practical storage. Store
salvaged piping according to size and type. If the piping that remains can
become pressurized due to upstream valve failure, end caps, blind flanges,
or other types of plugs or fittings with a pressure gage and bleed valve
shall be attached to the open end of the pipe to ensure positive leak
control. Carefully dismantle piping that previously contained gas,
gasoline, oil, or other dangerous fluids, with precautions taken to prevent
injury to persons and property. Store piping outdoors until all fumes and
residues are removed. Box prefabricated supports, hangers, plates, valves,
and specialty items according to size and type. Wrap sprinkler heads
individually in plastic bags before boxing. Classify piping not designated
for salvage, or not reusable, as scrap metal.

Bl 213:3 Ducts
Classify removed duct work as scrap metal.
3.1.13.4 Fixtures, Motors and Machines

Remove and salvage fixtures, motors and machines associated with plumbing,
heating, air conditioning, refrigeration, and other mechanical system
installations. Salvage, box and store auxiliary units and accessories with
the main motor and machines. Tag salvaged items for identification,
storage, and protection from damage. Classify broken, damaged, or
otherwise unserviceable units and not caused to be broken, damaged, or
otherwise unserviceable as debris to be disposed of by the Contractor.

3.1.14 Electrical Equipment and Fixtures

Salvage motors, motor controllers, and operating and control equipment that
are attached to the driven equipment. Salvage wiring systems and
components. Box loose items and tag for identification. Disconnect
primary, secondary, control, communication, and signal circuits at the
point of attachment to their distribution system.

3.1.14.1 Fixtures
Remove and salvage electrical fixtures. Salvage unprotected glassware from
the fixture and salvage separately. Salvage incandescent, mercury-vapor,
and fluorescent lamps and fluorescent ballasts manufactured prior to 1978,
boxed and tagged for identification, and protected from breakage.

3:1:14.2 Electrical Devices
Remove and salvage switches, switchgear, transformers, conductors including

wire and nonmetallic sheathed and flexible armored cable, regulators,
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meters, instruments, plates, circuit breakers, panelboards, outlet boxes,
and similar items. Box and tag these items for identification according to
type and size.

3.1.14.3 Wiring Ducts or Troughs

Remove and salvage wiring ducts or troughs. Dismantle plug-in ducts and
wiring troughs into unit lengths. Remove plug-in or disconnecting devices
from the busway and store separately.

3.1.14.4 Conduit and Miscellaneous Items

Salvage conduit except where embedded in concrete or masonry. Consider
corroded, bent, or damaged conduit as scrap metal. Sort straight and
undamaged lengths of conduit according to size and type. Classify
supports, knobs, tubes, cleats, and straps as debris to be removed and
disposed.

3.1.15 Elevators and Hoists

Remove elevators, hoists, and similar conveying equipment and salvage as
whole units, to the most practical extent. Remove and prepare items for
salvage without damage to any of the various parts. Salvage and store
rails for structural steel with the equipment as an integral part of the
unit.

3.1.16 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 DISPOSITION OF MATERIAL
3.2.1 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 deconstruction, and materials and equipment to be
removed, 1s 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.

3.2.2 Reuse of Materials and Equipment

Remove and store materials and equipment listed in the Demolition to be
reused or relocated to prevent damage, and reinstall as the work progresses.

32 .3 Salvaged Materials and Equipment
Remove materials and equipment that are listed in the Demolition Plan to

be removed by the Contractor and that are to remain the property of the
Government, and deliver to a storage site, as directed within 2 miles of
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the work site.
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.

d. Remove the following items reserved as property of the using service
prior to commencement of work under this contract:

e. Remove historical items in a manner to prevent damage. Deliver the
following historical items to the Government for disposition: Corner
stones, contents of corner stones, and document boxes wherever located
on the site.

f. Remove and capture all Class I ODS refrigerants in accordance with the
Clean Air Act Amendment of 1990, and turn in to the Commanding Officer.

3.2.4 Disposal of Ozone Depleting Substance (ODS)

Class I and Class II ODS are defined in Section, 602(a) and (b), of The
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 turned over to the
Contracting Officer. 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 Defense Depot, Richmond, Virginia.

3.:2:4.1 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

3:2:4:2 Fire Suppression Containers

Deactivate fire suppression system cylinders and canisters with electrical
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charges or initiators prior to shipment. Also, safety caps must be used to
cover exposed actuation mechanisms and discharge ports on these special
cylinders.

3:2:5 Unsalvageable and Non-Recyclable Material
Dispose of unsalvageable and non-recyclable noncombustible material in the
disposal area located on the plans. The £ill in the disposal area shall
remain below elevation and after disposal is completed, the disposal area
shall be uniformly graded to drain.

3:3 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.

3.4 DISPOSAL OF REMOVED MATERIALS

3.4.1 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.

3.4.2 Burning on Government Property

Burning of materials removed from demolished structures will not be
permitted on Government property.

3.4.3 Removal to Spoil Areas on Government Property

Transport noncombustible materials removed from demolition and
deconstruction structures to designated spoil areas on Government property.

3.4.4 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.

3.5 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 02 83 13.00 20

HAZARDOUS METALS AND POLYCHLORINATED BIPHENYLS (PCBs) IN CONSTRUCTION

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 INDUSTRIAL HYGIENE ASSOCIATION (AIHA)

ATHA 788.6 (2006) Respiratory Protection - Respirator
Use-Physical Qualifications for Personnel

JOHN F. KENNEDY SPACE CENTER (KSC)

KNPR 1840.19 (2011; Rev C-1) KSC Industrial Hygiene
Programs
KNPR 8500.1 (2010; Rev B)KSC Environmental Requirements

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

29 CFR 1926.103 Respiratory Protection

29 CFR 1926.1126 Chromium (VI)

29 CFR 1926.112°7 Cadmium

29 CFR 1926.21 Safety Training and Education

29 CFR 1926.33 Access to Employee Exposure and Medical
Records

29, CFR 1926 .55 Gases, Vapors, Fumes, Dusts, and Mists

29 CFR 1926.59 Hazard Communication

29 CFR 1926.62 Lead

29 CFR 1926.65 Hazardous Waste Operations and Emergency
Response

40 CFR 260 Hazardous Waste Management System: General

40 CFR 261 Identification and Listing of Hazardous
Waste

40 CFR 262 Standards Applicable to Generators of

Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of
Hazardous Waste
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Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and
Disposal Facilities

Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities

Polychlorinated Biphenyls (PCBs)
Manufacturing, Processing, Distribution in
Commerce, and Use Prohibitions

Hazardous Materials Table, Special

Provisions,

Hazardous Materials

Communications, Emergency Response

Information,

and Training Requirements

Specifications for Packagings

UNDERWRITERS LABORATORIES (UL)

Action Level

(2009) Standard for High-Efficiency

Particulate,

Air Filter Units

Employee exposure, without regard to use of respirators, to an airborne
concentration of lead of 30 micrograms per cubic meter of air averaged over

an 8 hour period.

Employee exposure, without regard to use of respirators, to an airborne
concentration of cadmium or chromium (VI) of 2.5 micrograms per cubic meter
of air averaged over an 8 hour period.

1.2.2

Area Sampling

Sampling of hazardous metals and PCB concentrations within the control
area and inside the physical boundaries which is representative of the
airborne hazardous metals and PCB concentrations but is not collected in
(approximately 5 to 6 feet above the floor).

the breathing zone of personnel

1.2.3

Five micrograms per
as determined by 29

1.2.4

Five micrograms per
as determined by 29

1.2:5

As used in this section,

Cadmium Permissible Exposure Limit

Chromium

Competent Person (CP)

(PEL)

cubic meter of air as an 8 hour time-weighted average
CFR 1926.1127.

Permissible Exposure Limit (PEL)

cubic meter of air as an 8 hour time weighted average
EFR 1926.1126 .

refers to a person employed by the Contractor who

is trained in the recognition and control of hazardous metals and PCB
hazards in accordance with current Federal,
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and has the authority to take prompt corrective actions to control the
hazard. A Certified Industrial Hygienist (CIH) certified by the American
Board of Industrial Hygiene or a Certified Safety Professional (CSP)
certified by the Board of Certified Safety Professionals is the best choice.

1.2:6 Contaminated Room

Refers to a room for removal of contaminated personal protective equipment
(PPE) .

1.2 .7 Decontamination Shower Facility

A facility that encompasses a clean clothing storage room, and contaminated
clothing storage and disposal rooms, with a shower facility in between.

1.2.8 Hazardous Metal

Metals and metal compounds that negatively affect human health. Hazardous
metal include but are not limited to lead, cadmium, chromium (VI) and
mercury.

1.2.9 High Efficiency Particulate Arrestor (HEPA) Filter Equipment

HEPA filtered vacuuming equipment with a UL 586 filter system capable of
collecting and retaining lead-contaminated particulate. A high efficiency
particulate filter demonstrates at least 99.97 percent efficiency against
0.3 micron or larger size particles.

1.2.10 Lead

Metallic lead, inorganic lead compounds, and organic lead soaps. Excludes
other forms of organic lead compounds.

1.2.11 Control Area

A system of control methods to prevent the spread of hazardous metals and
PCB dust, paint chips or debris to adjacent areas that may include
temporary containment, floor or ground cover protection, physical
boundaries, and warning signs to prevent unauthorized entry of personnel.
HEPA filtered local exhaust equipment may be used as engineering controls
to further reduce personnel exposures or building/outdoor environmental
contamination.

152 .12 Lead Permissible Exposure Limit (PEL)

Fifty micrograms per cubic meter of air as an 8 hour time weighted average
as determined by 29 CFR 1926.62. If an employee is exposed for more than
eight hours in a work day, the PEL shall be determined by the following
formula:

PEL (micrograms/cubic meter of air) = 400/No. hrs worked per day
1.2.13 Material Containing Lead/Paint with Lead (MCL/PWL)
Material, including paint, which contains lead as determined by the testing
laboratory using a valid test method. The requirements of this section does
not apply if no detectable levels of lead are found using a quantitative

method for analyzing paint or MCL using laboratory instruments with
specified limits of detection (usually 0.01 percent). An X-Ray
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Fluorescence (XRF) instrument is not considered a valid test method.
1.2.14 Mercury Permissible Exposure Limit (PEL)

0.1 milligrams per cubic meter of air as an 8 hour time weighted average as
determined by 29 CFR 1926.55.

1,.2.15 PCB Permissible Exposure Limit (PEL)

Five hundred micrograms per cubic meter of air as an 8 hour time weighted
average as identified in 29 CFR 1926.55.

1.2.16 Personal Sampling

Sampling of airborne hazardous metal and PCB concentrations within the
breathing zone of an employee to determine the 8 hour time weighted average
concentration in accordance with 29 CFR 1926.62, 29 CFR 1926.55,

29 CFR 1926.1126 and 29 CFR 1926.1127. Samples shall be representative of
the employees' work tasks. Breathing zone shall be considered an area
within a hemisphere, forward of the shoulders, with a radius of 6 to 9
inches and centered at the nose or mouth of an employee.

1.2.17 Physical Boundary

Area physically roped or partitioned off around lead control area to limit
unauthorized entry of personnel.

1.3 DESCRIPTION
1.3.1 Description of Work

Construction activities impacting PWL or material containing hazardous
metals and PCBs which are covered by this specification include the
demolition or removal of material containing hazardous metal and PCBs in
paints and coatings, located on support structures in the Vehicle Assembly
Building Highbay 3 and as indicated on the drawings.

1.3.2 Coordination with Other Work

The contractor shall coordinate with work being performed in adjacent
areas. Coordination procedures shall be explained in the Plan and shall
describe how the Contractor will prevent hazardous metal and PCB exposure
to other contractors or Government personnel performing work unrelated to
hazardous metal and PCB activities.

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. The following shall be submitted in accordance with Section
01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Occupational and Environmental Assessment Data Report (if
objective data is used to justify excluding the initial

occupational exposure assessment); G

Hazardous Metal and PCB Compliance and Health and Safety Plan
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including CP approval (signature, date, and certification number) ;
G

Competent Person qualifications; G
Training Certification of workers and supervisors; G
Hazardous Metal and PCB Waste Management Plan; G
Certification of Medical Examinations; G
SD-06 Test Reports
Sampling results; G
Occupational and Environmental Assessment Data Report; G
SD-07 Certificates
Testing laboratory qualifications; G
Clearance Certification; G
1.5 QUALITY ASSURANCE
1:.5.1 Qualifications
1.5:1:1 Competent Person (CP)

Submit name, address, and telephone number of the CP selected to perform
responsibilities specified in paragraph entitled "Competent Person (CP)
Responsibilities." Provide documented construction project-related
experience with implementation of OSHA's Hazardous Metal and PCB in
Construction standards (29 CFR 1926.62, 29 CFR 1926.55, 29 CFR 1926.1126
and 29 CFR 1926.1127) which shows ability to assess occupational and
environmental exposure to Hazardous Metal and PCB, experience with the use
of respirators, personal protective equipment and other exposure reduction
methods to protect employee health. Submit proper documentation that the
CP is trained and licensed or certified in accordance with Federal, State
and local laws.

1.5:7..2 Training Certification

Submit a certificate for each worker and supervisor, signed and dated by
the training provider, stating that the employee has received the required
training specified in 29 CFR 1926.62, 29 CFR 1926.1126 and 29 CFR 1926.1127
and is certified to perform or supervise hazardous metal removal or
demolition activities.

1.5, 1.3 Testing Laboratory

Submit the name, address, and telephone number of the testing laboratory
selected to perform the air and wipe analysis, testing, and reporting of
airborne concentrations of hazardous metals and PCBs. Use a laboratory
participating in the EPA

National Lead Laboratory Accreditation Program (NLLAP) by being accredited
by either the American Association for Laboratory Accreditation (A2LA) or
the American Industrial Hygiene Association (AIHA) and that is successfully
participating in the Environmental Lead Proficiency Analytical Testing
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(ELPAT) program to perform sample analysis. Laboratories selected to
perform blood analysis shall be OSHA approved.

1.5.2 Requirements
1.5.2.1 Competent Person (CP) Responsibilities
a. Verify training meets all Federal, State, and local requirements.

b. Review and approve Hazardous Metal and PCB Compliance and Health and
Safety Plan for conformance to the applicable referenced standards.

c. Continuously inspect hazardous metal and PCB work for conformance with
the approved plan.

d. Perform (or oversee performance of) air sampling. Recommend upgrades or
downgrades (whichever is appropriate based on exposure) on the use of
PPE (respirators included) and engineering controls.

e. Ensure work is performed in strict accordance with specifications.

f. Control work to prevent hazardous exposure to human beings and to the
environment.

g. Supervise final cleaning of the control area, take clearance wipe
samples; review clearance sample results and make recommendations for
further cleaning.

h. Certify the conditions of the work as called for elsewhere in this
specification.

1.5:2.2 Hazardous Metal and PCB Compliance and Health and Safety Plan

Submit a detailed job-specific plan of the work procedures to be used in
the disturbance of paint, coatings or materials containing hazardous metals
or PCBs. The plan shall include a sketch showing the location, size, and
details of control areas, critical barriers, physical boundaries, location
and details of decontamination facilities, viewing ports, and mechanical
ventilation system. Include a description of equipment and materials, work
practices, controls and job responsibilities for each activity from which
hazardous metals or PCBs are emitted. Include in the plan, eating,
drinking, smoking, hygiene facilities and sanitary procedures, interface of
trades, sequencing of hazardous metals and PCB related work, collected
waste water and dust containing hazardous metals and PCB and debris, air
sampling, respirators, personal protective equipment, and a detailed
description of the method of containment of the operation to ensure that
hazardous metals and PCB are not released outside of the control area.
Include site preparation, cleanup and clearance procedures. Include
occupational and environmental sampling, training and strategy, sampling
and analysis, strategy and methodology, frequency of sampling, duration of
sampling, and qualifications of sampling personnel in the air sampling
portion of the plan. Include a description of arrangements made among
contractors on multicontractor worksites to inform affected employees and
to clarify responsibilities to control exposures.

Work may involve the disturbance of concrete, masonry and tile that will

result in the release of respirable silica. The plan shall address work
procedures and controls to address silica exposure.
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1:5:243 Occupational and Environmental Assessment Data Report

If initial monitoring is necessary, submit occupational and environmental
sampling results to the Contracting Officer within three working days of
collection, signed by the testing laboratory employee performing the
analysis, the employee that performed the sampling, and the CP.

In order to reduce the full implementation of 29 CFR 1926.62,

29 CFR 1926.1126 or 29 CFR 1926.1127, the Contractor shall provide
documentation. Submit a report that supports the determination to reduce
full implementation of the requirements of 29 CFR 1926.62, 29 CFR 1926.1126
or 29 CFR 1926.1127 and supporting the Hazardous Metal and PCB Compliance
and Health and Safety Plan.

a. The initial monitoring shall represent each job classification, or if
working conditions are similar to previous jobs by the same employer,
provide previously collected exposure data that can be used to estimate
worker exposures per 29 CFR 1926.62, 29 CFR 1926.1126 or 29 CFR
1926.1127. The data shall represent the worker's regular daily exposure
to lead, cadmium or chromium (VI) for stated work.

b. Submit worker exposure data gathered during the task based trigger
operations of 29 CFR 1926.62, 29 CFR 1926.1126 or 29 CFR 1926.1127 with
a complete process description. This includes manual demolition, manual
scraping, manual sanding, heat gun, power tool cleaning, rivet busting,
cleanup of dry expendable abrasives, abrasive blast enclosure removal,
abrasive blasting, welding, cutting and torch burning where lead,
cadmium or chromium (VI) containing coatings are present.

c. The initial assessment shall determine the requirement for further
monitoring and the need to fully implement the control and protective
requirements including the Hazardous Metal and PCB Compliance and
Health and Safety Plan per 29 CFR 1926.62, 29 CFR 1926.1126 or 29 CFR
1926.1127.

1.5.2.4 Medical Examinations

Initial medical surveillance as required by 29 CFR 1926.62, 29 CFR 1926.1126
or 29 CFR 1926.1127 shall be made available to employees exposed to lead,
cadmium or chromium (VI) above the action level. Full medical surveillance
shall be made available to employees on an annual basis who are or may be
exposed to lead, cadmium or chromium (VI) in excess of the action level for
more than 30 days a year or as required by 29 CFR 1926.62, 29 CFR 1926.1126
or 29 CFR 1926.1127. Adequate records shall show that employees meet the
medical surveillance requirements of 29 CFR 1926.33, 29 CFR 1926.62,
29 CFR 1926.1126 or 29 CFR 1926.1127 and 29 CFR 1926.103. Provide medical
surveillance to all personnel exposed to lead as indicated in 29 CFR 1926.62,
29 CFR 1926.1126 or 29 CFR 1926.1127. Maintain complete and accurate
medical records of employees for the duration of employment plus 30 years.

1:.5:2:5 Training

Train each employee performing work that disturbs hazardous metals and
PCBs, who performs hazardous metal and PCB disposal, and air sampling
operations prior to the time of initial job assignment and annually
thereafter, in accordance with 29 CFR 1926.21, 29 CFR 1926.62,

29 CFR 1926.1126 or 29 CFR 1926.1127 and State and local regulations.
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1:5.2:6 Respiratory Protection Program

a. Provide each employee required to wear a respirator a respirator fit
test at the time of initial fitting and at least annually thereafter as
required by 29 CFR 1926.62, 29 CFR 1926.1126 or 29 CFR 1926.1127.

b. Establish and implement a respiratory protection program as required by
ATHA Z7Z88.6, 29 CFR 1926.103, 29 CFR 1926.62, and 29 CFR 1926.55,
29 CFR 1926.1126, 29 CFR 1926.1127 and KSC Respiratory Protection
Program.

1..5:..2.7 Hazard Communication Program

Establish and implement a Hazard Communication Program as required by 29
CFR 1926:.59:

1:5:2=8 Hazardous Metal and PCB Waste Management

The Hazardous Metal and PCB Waste Management Plan shall supplement the
waste management plans submitted in accordance with Section 01 57 20.00 10,
ENVIRONMENTAL PROTECTION PLAN and comply with Federal, State, and local
hazardous waste regulations and address:

a. Identification and classification of wastes associated with the work.
b. Estimated quantities of wastes to be generated and disposed of.

c. Names and qualifications of each contractor that will be transporting,
storing, treating, and disposing of the wastes. Include the facility
location and operator and a 24-hour point of contact.

d. Names and qualifications (experience and training) of personnel who will
be working on-site with hazardous wastes.

e. List of waste handling equipment to be used in performing the work, to
include cleaning, volume reduction, and transport equipment.

f. Spill prevention, containment, and cleanup contingency measures
including a health and safety plan to be implemented in accordance with
29 ‘CFR. 1926 .65

g. Work plan and schedule for waste containment, removal and disposal.
Proper containment of the waste includes using acceptable waste
containers (e.g., 55-gallon drums) as well as proper marking/labeling
of the containers. Wastes shall be cleaned up and containerized daily.

h. Include processes that may alter or treat waste rendering a hazardous
waste non hazardous.

1:5:2:9 Environmental, Safety and Health Compliance

In addition to the detailed requirements of this specification, comply with
laws, ordinances, rules, and regulations of Federal, State, and local
authorities regarding hazardous metal and PCBs. Comply with the
requirements of the current issue of 29 CFR 1926.62, 29 CFR 1926.1126 or 29
CFR 1926.1127. Submit matters regarding interpretation of standards to the
Contracting Officer for resolution before starting work. Where
specification requirements and the referenced documents vary, the most
stringent requirement shall apply. The following KSC requirements regarding
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removing, handling, storing, transporting, and disposing of hazardous metal
and PCB-contaminated materials apply:

a. KNPR 1840.19 KSC Industrial Hygiene Program
b. KNPR 8500.1 (2010; Rev B) KSC Environmental Requirements
1.5.3 Pre-Construction Conference

Along with the CP, meet with the Contracting Officer to discuss in detail
the Hazardous Metal and PCB Waste Management Plan and the Hazardous Metal
and PCB Compliance and Health and Safety Plan, including procedures and
precautions for the work.

1.6 EQUIPMENT
l1.6.1 Respirators

Furnish appropriate respirators approved by the National Institute for
Occupational Safety and Health (NIOSH), Department of Health and Human
Services, for use in atmospheres containing hazardous metal or PCB dust,
fume and mist.

Respirators shall comply with the requirements of 29 CFR 1926.62, 29 CFR
1926.103, 29 CFR 1926.1126 and 29 CFR 1926.1127.

1.6.2 Special Protective Clothing

Furnish personnel who will be exposed to hazardous metal and PCB dust with
proper disposable protective whole body clothing, head covering, gloves,
eye, and foot coverings as required by 29 CFR 1926.62, 29 CFR 1926.1126 and
29 CFR 1926.1127. Furnish proper disposable plastic or rubber gloves to
protect hands. Reduce the level of protection only after obtaining
approval from the CP.

1.6.3 Rental Equipment Notification
If rental equipment is to be used during hazardous metal and PCB handling
and disposal, notify the rental agency in writing concerning the intended
use of the equipment.

1.6.4 Vacuum Filters
UL 586 labeled HEPA filters.

1.6.5 Equipment for Government Personnel
Furnish the Contracting Officer with two complete sets of
personal protective equipment (PPE) daily, as required herein, for entry
into and inspection of the hazardous metal and PCB removal work within the
controlled area. Personal protective equipment shall include disposable
whole body covering, including appropriate foot, head, eye, and hand
protection. PPE shall remain the property of the Contractor. The Government
will provide respiratory protection for the Contracting Officer.

1 .7 PROJECT/SITE CONDITIONS

1.7.1 Protection of Existing Work to Remain

Perform work without damage or contamination of adjacent areas. Where
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existing work is damaged or contaminated, restore work to its original
condition or better as determined by the Contracting Officer.

PART 2 PRODUCTS

Not used.
PART 3 EXECUTION
3 s d PREPARATION
3.1.1 Protection
Balalsd Notification

a. Notify the Contracting Officer 20 days prior to the start of hazardous
metal and PCB work.

b. The CP shall notify the facility managers of hazardous operations
requiring establishment of control areas. Facility managers will
forward notifications to facility tenant management points of contact
and the MESC IH Office.

The Notification shall include:

(a) Estimated start date and times.

(b) Facility number and name.

(c) Work location.

(d) Project Identification Number.

(e) Contact Name and Phone Number (Construction Management Point of
Contact) .

(f) Brief description of work or operation to be conducted.

3.1.1:2 Control Area

a. Physical Boundary - Provide physical boundaries around the control area
by roping off the area designated in the work plan or providing
curtains, portable partitions or other enclosures to ensure that
hazardous metal and PCBs will not escape outside of the control area.

b. Warning Signs - Provide warning signs at approaches to control areas.
Locate signs at such a distance that personnel may read the sign and
take precautions before entering the area. Signs shall comply with the
requirements of 29 CFR 1926.62, 29 CFR 1926.1126 and 29 CFR 1926.1127.

In addition, signage shall identify the type of work in progress,
project identification number and provide the name and phone number of
a point of contact for project information and for notification in the
event of an emergency.

3.1.2.3 Furnishings

The Government will remove furniture and equipment from the building before
hazardous metal and PCB work begins.

3.1.1.4 Heating, Ventilating and Air Conditioning (HVAC) Systems
Shut down, lock out, and isolate HVAC systems that supply, exhaust, or pass

through the control areas. Seal intake and exhaust vents in the control
area with 6 mil plastic sheet and tape. Seal seams in HVAC components that
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pass through the control area.
2 0 I L Decontamination Shower Facility

Provide clean and contaminated change rooms and shower facilities in
accordance with this specification and 29 CFR 1926.62.

3.1.1.6 Eye Wash Station

Where eyes may be exposed to injurious corrosive materials, suitable
facilities for quick drenching or flushing of the eyes shall be provided
within the work area.

3.1.1.7 Mechanical Ventilation System

a. To the extent feasible, use local exhaust ventilation or other
collection systems, approved by the CP. Local exhaust ventilation
systems shall be evaluated and maintained in accordance with
29 CFR 1926.62.

b. Vent local exhaust outside the building and away from building
ventilation intakes or ensure system is connected to HEPA filters.

c. Use locally exhausted, power actuated tools or manual hand tools.
3:3::1.8 Personnel Protection

Personnel shall wear and use protective clothing and equipment as specified
herein. Eating, smoking, or drinking or application of cosmetics is not
permitted in the control area. No one will be permitted in the control area
unless they have been appropriately trained and provided with protective
equipment.

342 ERECTION
B2 1 Control Area Requirements

Establish a control area by completely establishing barriers and physical
boundaries around the area or structure where paint and coating removal
operations will be performed.

3.:3 APPLICATION
3841 Hazardous Metal and PCB Work

Perform hazardous metal and PCB work in accordance with approved Hazardous
Metal and PCB Compliance and Health and Safety Plan. Use procedures and
equipment required to limit occupational exposure and environmental
contamination with hazardous metals and PCBs when the work is performed in
accordance with 29 CFR 1926.62,29 CFR 1926.1126 and 29 CFR 1925.1127 and as
specified herein. Dispose of paint, coatings or materials coating,
hazardous metals and PCBs and associated waste in compliance with Federal,
State, and local requirements.

382 Paint with Hazardous Metals and PCBs or Material Containing Hazardous
Metals and PCBs Removal

Manual or power sanding or grinding of hazardous metals and PCBs surfaces
or materials is not permitted unless tools are equipped with HEPA
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attachments or wet methods. The dry sanding or grinding of surfaces that
contain hazardous metals and PCBs is prohibited. Provide methodology for
removing hazardous metals and PCBs in the Hazardous Metal and PCB
Compliance and Health and Safety Plan. Select hazardous metals and PCBs
removal processes to minimize contamination of work areas outside the
control area with contaminated dust or other contaminated debris or waste
and to ensure that unprotected personnel are not exposed to hazardous
concentrations . Describe this removal process in the Hazardous Metal and
PCB Compliance and Health and Safety Plan.

Remove paints and coatings 6 inches to either side of areas where torch
cutting or abrasive grindings will occur.

3.3.2.1 Paint with Hazardous Metal and PCBs or Material Containing
Hazardous Metals and PCBs - Indoor Removal

Perform manual, mechanical removal and thermal cutting in the control
areas using enclosures, barriers or containments. Collect residue for
disposal in accordance with Federal, State, and local requirements.

3:3:3 Personnel Exiting Procedures

Whenever personnel exit the controlled area, they shall perform the
following procedures and shall not leave the work place wearing clothing or
equipment worn in the control area:

a. Vacuum clothing before entering the contaminated change room.

b. Remove protective clothing in the contaminated change room, and place
them in an approved impermeable disposal bag.

c. Wash hands and face at the site, don appropriate disposable or
uncontaminated reusable clothing, move to an appropriate shower
facility, shower.

d. Change to clean clothes prior to leaving the clean clothes storage area.
3.4 FIELD QUALITY CONTROL
3.4.1 Tests
3.4.1.1 Air and Wipe Sampling

Conduct sampling for hazardous metals and PCBs in accordance with

29 CER 1926.62, 29 CFR 1926.55, 29 CFR 1926.1126 and 29 CFR 1926.1127 and
as specified herein. Air and wipe sampling shall be directed or performed
by the CP.

a. The CP shall be on the job site directing the air and wipe sampling and
inspecting the paint, coatings or materials containing hazardous metals
and PCBs removal work to ensure that the requirements of the contract
have been satisfied during the entire operation.

b. Collect personal air samples every three months on employees who are
anticipated to have the greatest risk of exposure as determined by the
CP. In addition, collect air samples on at least twenty-five percent of
the work crew or a minimum of two employees, whichever is greater,
during each work shift.
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c. Submit results of air samples, signed by the CP, within 72 hours after
the air samples are taken.

d. Conduct area air sampling every three months, on each shift in which
paint and coating removal operations are performed, in areas
immediately adjacent to the control area. Sufficient area monitoring
shall be conducted to ensure unprotected personnel are not exposed at
or above action levels. If an action level of air is reached or
exceeded, stop work, correct the conditions(s) causing the increased
levels. Notify the Contracting Officer immediately. Determine if
condition(s) require further change in work methods. Removal work shall
resume only after the CP and the Contracting Officer give approval.

e. Surface Wipe Samples - Collect surface wipe samples on floors at a
location no greater than 10 feet outside the control area at a
frequency of once every three months while removal work is conducted.
Surface wipe results shall meet criteria in paragraph "Clearance
Certification.

3.4.1.2 Testing of Material Containing Hazardous Metal and PCB Residue

Test residue in accordance with 40 CFR 261 and 40 CFR 761 for hazardous
waste and PCBs.

3.5 CLEANING AND DISPOSAL
3.5.1 Cleanup

Maintain surfaces of the control area free of accumulations of dust and
debris. Restrict the spread of dust and debris; keep waste from being
distributed over the work area. Do not dry sweep or use pressurized air to
clean up the area. At the end of each shift and when the paint and coating
removal operation has been completed, clean the controlled area of visible
contamination by vacuuming with a HEPA filtered vacuum cleaner, wet mopping
the area and wet wiping the area as indicated by the Hazardous Metal and
PCB Compliance and Health and Safety Plan. Reclean areas showing dust or
debris. After visible dust and debris are removed, wet wipe and HEPA vacuum
surfaces in the controlled area. If adjacent areas become contaminated
during the work, clean, visually inspect, and then wipe sample contaminated
areas. The CP shall then certify in writing that the area has been cleaned
of hazardous metal and PCB contamination before clearance testing.

3.5.1.1 Clearance Certification

The CP shall certify in writing that air samples collected outside the
control area during paint removal operations are less than action levels
for lead, cadmium and chromium (VI); the respiratory protection used for
the employees was adequate; the work procedures were performed in
accordance with 29 CFR 1926.62, 29 CFR 1926.1126 and 29 CFR 1926.1127; and
that there were no visible accumulations of material and dust containing
hazardous metals and PCBs left in the work site. Do not remove the control
area or roped off boundary and warning signs prior to the Contracting
Officer's acknowledgement of receipt of the CP certification.

Certify surface wipe samples are not significantly greater than the initial
surface loading determined prior to work.

Clear the control area in industrial facilities of wvisible dust and debris.
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3.5 .2 Disposal

Waste streams shall be disposed of in accordance with KNPR 8500.1 KSC
Environmental Requirements.

a. Material, whether hazardous or non-hazardous shall be disposed in
accordance with laws and provisions and Federal, State or local
regulations. Ensure waste is properly characterized. The Technical
Response Package provided by the Contracting Officer and result of each
waste characterization (TCLP for RCRA materials) will dictate disposal
requirements.

b. Contractor is responsible for segregation of waste. Collect hazardous
metal and PCB contaminated waste, scrap, debris, bags, containers,
equipment, and contaminated clothing that may produce airborne
concentrations of hazardous metal and PCB particles. Label the
containers in accordance with 29 CFR 1926.62, 29 CFR 1926.1126,

29 CFR 1926.1127 and 40 CFR 261.

c. Store waste materials in U.S. Department of Transportation (49 CFR 178)
approved 55 gallon drums. Properly label each drum to identify the type
of waste (49 CFR 172) and the date the drum was filled. For hazardous
waste, the collection drum requires marking/labeling in accordance with
40 CFR 262 during the accumulation/collection timeframe. The
Contracting Officer or an authorized representative will assign an area
for interim storage of waste-containing drums. Do not store hazardous
waste drums in interim storage longer than 90 calendar days from the
date affixed to each drum.

e. Handle and store, hazardous metal and PCB contaminated waste in

accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 263,
40 CFR 264, 40 CFR 265, 40 CFR 761 and KNPR 8500.1, Rev. B, KSC

Requirements.

-- End of Section --

SECTION 02 83 13.00 20 Page 77



VAB HB3 Hoist Design

PART 1

PART 2

PART 3

w

HRRPRRRR

DN NN N
U wN R

N O Uk W N

A WWWWwWwwurdk WwwwwwNhR

(S0 B G IO, IO,

wwwww

SECTION TABLE OF CONTENTS
DIVISION 05 - METALS
SECTION 05 05 23.00 98

METAL FASTENINGS

GENERAL

REFERENCES

WELD CRITERIA

SUBMITTALS

QUALIFICATIONS OF WELDING PROCEDURES AND WELDERS
PROCEDURE AND PERFORMANCE QUALIFICATIONS
CERTIFICATION OF WELDING INSPECTORS

HANDLING AND STORAGE

PRODUCTS

GENERAL

ELECTRODES FOR MANUAL SHIELDED METAL-ARC WELDING
ELECTRODES AND FLUX FOR SUBMERGED-ARC WELDING
FILLER METAL FOR ALUMINUM WELDING

FILLER METAL FOR STAINLESS STEEL WELDING

EXECUTION
JOINT PREPARATION

PROTECTION OF EQUIPMENT AND ADJACENT SURFACES
PROCEDURES

1 Preheating and Interpass Heating
2 Tacking

3 Weld Beads

4 Techniques

5 Postweld Heat Treatment

IN-PROCESS REPAIR OF WELDMENTS
QUALITY PROVISIONS

i b Inspection Requirements
2 Inspection
3 Examination of Weldments
4 Acceptance Criteria
5 Inspection Record

POSTWELD CLEANING

End of Section Table of Contents --

SECTION 05 05 23.00 98 Page 78

79K39668 REVA



VAB HB3 Hoist Design

PART 1

1

1

REFERENCES

GENERAL

79K39668

SECTION 05 05 23.00 98

METAL FASTENINGS

The publications listed below form a part of this specification to the

extent referenced.
basic designation only.

ASME BPVC SEC IX

ASME INTERNATIONAL (ASME)

The publications are referred to within the text by the

(2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section IX, Welding and
Brazing Qualifications

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

ASNT SNT-TC-1A

AWS

AWS

AWS

AWS

AWS

AWS

A2.

A5.

A5.

D1

D1

Di

(2011)

Recommended Practice, Personnel

Qualification and Certification in
Nondestructive Testing

AMERICAN WELDING SOCIETY (AWS)

1/A5

7

1/D1.

2Dk

+6/Dl.

1M

1M

2M

6M

(2012)

Standard Symbols for Welding,

Brazing and Nondestructive Examination

(2004;

Errata 2004) Carbon Steel

Electrodes for Shielded Metal Arc Welding

(1980)

Carbon Steel Electrodes and Fluxes

for Submerged Arc Welding

(2010;
Code -

(2008)

(2007)
Steel

Errata 2010) Structural Welding
Steel

Structural Welding Code - Aluminum

Structural Welding Code - Stainless

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NASA-SPEC-5004

.2

Except as noted,
AWS D1.1/D1.1M and NASA-SPEC-5004.

WELD CRITERIA

Welding of Aerospace Ground Support
Equipment and Related Nonconventional
Facilities

all carbon steel welding shall be in accordance with
All aluminum welding shall be in

accordance with AWS D1.2/D1.2M and NASA-SPEC-5004 All stainless steel
welding shall be in accordance with AWS D1.6/D1.6M and NASA-SPEC-5004 with
one exception.

The pre-qualified welding procedure specifications
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presented in AWS D1.6/D1.6M do not need to be qualified by testing, as
stipulated by NASA-SPEC-5004.

Classification: See NASA-SPEC-5004 for classification to establish levels
of inspection for structural weldments. All welds require a Class B
inspection except where weld is designated as a Class A weld.

13 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
Training data shall be submitted for welding inspectors in
accordance with the paragraph entitled, "Certification of Welding
Inspectors," of this section; G.

SD-02 Shop Drawings

Detail Drawings shall be submitted in accordance with the section
entitled, "General" of this section; G.

SD-06 Test Reports

Test reports shall be submitted for the following items in
accordance with AWS D1.1/D1.1M for carbon steel, AWS D1.2/D1.2M
for aluminum, and AWS D1.6/D1.6M for stainless steel. 1Inspection
reports of shop welds shall be submitted within 1 week of test
date in accordance with the paragraph entitled "Quality
Provisions", of this section.

Welder Qualifications; G
Inspector Qualification Tests; G
Inspection reports of shop welds; G

SD-07 Certificates
Welding Procedures and Welder Qualifications shall be submitted in
accordance with the paragraph entitled, "Qualifications of Welding
Procedures and Welders," of this section; G.
Certificates shall be submitted for qualifications of welding
procedures and welders in accordance with the paragraph entitled,
"Certification of Welding Inspectors," of this section; G.
Certificates for Electrodes; G

SD-09 Manufacturer's Field Reports
Inspection Reports of field welds shall be submitted within 1 week
of test date in accordance with the paragraph entitled, "Quality
Provisions," of this section; G.

1.4 QUALIFICATIONS OF WELDING PROCEDURES AND WELDERS

Prior to any production welding, the Contractor shall demonstrate the

SECTION 05 05 23.00 98 Page 80



VAB HB3 Hoist Design 79K39668 REVA

satisfactory quality of representative welds by means of tests specified
hereinafter under paragraph entitled, "Quality Provisions." Certificates
of such qualification shall be current for welder qualifications and
welding procedures and are subject to the Contracting Officer's approval.
Certificates shall have the Government inspector's stamp affixed.

1.5 PROCEDURE AND PERFORMANCE QUALIFICATIONS
Contractor shall qualify welding procedures and welder performances.

Qualifications and certification shall be accomplished in accordance with
the applicable portions of AWS D1.1/D1.1M for carbon steel, AWS D1.2/D1.2M
for aluminum, and AWS D1.6/D1.6M for stainless steel. Additionally, carbon
steel welders and welding operators shall be qualified in accordance with
ASME BPVC SEC IX. Copies of certification shall be submitted to the
Contracting Officer.

Retesting is not required for renewal of performance qualification if the
welder has performed production welding meeting the requirements of this
specification within the previous six months.

1.6 CERTIFICATION OF WELDING INSPECTORS

Welding inspectors shall be certified to meet the requirements of

ASNT SNT-TC-1A. Contractor may have an in-house level III certified
inspector as a designated representative to certify other inspectors at
levels I and II. As an option, he may use the services of a private
laboratory, approved by the Contracting Officer, to provide a certified
level III inspector to conduct qualification training and examination of
the Contractor's personnel at level II. 1In such instances, the
responsibility of certification shall be retained by the Contractor.
Inspector Qualification Tests shall meet referenced standards within this
and referenced sections.

If a private laboratory is used to provide qualification training and
examination of the Contractor's inspectors, the Contractor shall have at
least level II nondestructive testing (NDT) inspectors of the applicable
testing method on his staff for performance of the required inspections.
These inspectors shall be certified to perform inspections of the type
required by the specifications.

Contractor may certify a level II inspector in magnetic particle or liquid
penetrant and waive the required trainee or level I documented work
experience time if the Contractor specifically ascertains that the employee
is qualified to properly perform the required inspection and so states in
his certification to the Contracting Officer. Once an inspector has been
certified, no further training will be required for the life of the
contract.

Contractor also has the option of using the services of a private
laboratory, approved by the Contracting Officer, to provide the required
NDT inspections.

Training data shall be submitted for welding inspectors. Data shall
include description of training, training aids to be used, samples of
training materials to be used, and schedules of training.

Certificates shall be submitted for qualifications of welding procedures

and welders including the type of welding and positions each operator is
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qualified for, the code and procedure qualified under, date qualified, and
the firm and individual certifying the qualification tests.

1.7 HANDLING AND STORAGE

All materials used in welding processes shall be stored so that no
degradation will result during storage. Handling and storage methods shall
be stated in the welding procedure.

PART 2 PRODUCTS
2.1 GENERAL

Base metal shall be as specified in AWS D1.1/D1.1M for carbon steel,
AWS D1.2/D1.2M for aluminum, and AWS D1.6/D1.6M for stainless steel.

Welding rods, welding wire, and electrodes used in welding shall be capable
of producing satisfactory welds when used by a certified welding operator
with adequate welding apparatus and shall have a composition suitable for
producing welds conforming to the requirements of NASA-SPEC-5004.

Fluxes for carbon steel shall be of such composition that the carbon
content of the resulting weld metal will be within the limits for the
applicable base metal. Fluxes for submerged-arc welding shall be
compatible with the filler metal and the base metal and shall be of such a
composition that the qualities of the resultant weldment shall be
equivalent to or better than those obtained by the electric-arc-coated
electrode process.

Anti-spatter compounds, when used, shall be of a consistency and uniformity
that degradation of the weldment will not result. Anti-spatter compounds
shall also be easy to apply and remove.

Detail Drawings shall include the following:

Class A welds shall be transposed by the Contractor to detail drawings
by designating "A" in the tail of the weld symbol. Detail drawings
shall include notes specifying radiographic inspection for Class A
welds. These notes shall be detailed enough to ascertain that a
satisfactory radiographic inspection can be accomplished considering
technique, fabrication sequence, and joint configuration for each Class
A weld.

2.2 ELECTRODES FOR MANUAL SHIELDED METAL-ARC WELDING

Electrodes for manual shielded metal-arc welding of carbon steel shall meet
the requirements of AWS D1.1/D1.1M. Electrodes shall be, covered
mild-steel electrodes, E70 series conforming to AWS A5.1/A5.1M.

2 w3 ELECTRODES AND FLUX FOR SUBMERGED-ARC WELDING

The bare electrodes and flux used in combination for submerged-arc welding
of carbon steel shall meet the requirements of AWS D1.1/D1.1M and shall be
bare mild-steel electrodes and fluxes F70 series for submerged-arc welding
conforming to AWS A5.17.

Shielded metal-arc electrodes having low-hydrogen coverings shall be

purchased in hermetically sealed containers or dried for at least 2 hours
between 450 and 500 degrees F before they are used. After opening,

SECTION 05 05 23.00 98 Page 82

REV A



VAB HB3 Hoist Design 79K39668 REVA

hermetically sealed electrodes shall be stored at all times in an oven,
supplied by the Contractor, capable of maintaining a temperature of at
least 250 degrees F.

The flux used for submerged-arc welding shall be dry and free of
contamination from dirt, mill scale, or other foreign material. Flux used
in welding shall not be reused.

2.4 FILLER METAL FOR ALUMINUM WELDING

Filler metal shall conform to the requirements of AWS D1.2/D1.2M.
2.5 FILLER METAL FOR STAINLESS STEEL WELDING

Filler metal shall conform to the requirements of AWS D1.6/D1.6M.
PART 3 EXECUTION
3:1 JOINT PREPARATION

Interpretation of the weld symbols shall be made in accordance with AWS A2.4.
Mismatch and misalignment of fit-up shall not exceed the allowable as shown
in AWS D1.1/D1.1M for steel, AWS D1.2/D1.2M for aluminum, and

AWS D1.6/D1.6M for stainless steel. Root opening of the joint shall be
checked before tacking or depositing the first layer to ensure that it is
correct. Oxide and protective coatings shall be removed. Surfaces to be
welded shall be free of grease and other foreign matter. Any method of
removal may be used which does not contaminate the surfaces. Edges to be
fusion welded shall be essentially free of defects and finished to a
surface roughness in accordance with AWS D1.1/D1.1M for carbon steel,

AWS D1.2/D1.2M for aluminum, and AWS D1.6/D1.6M for stainless.

Thermal or mechanical cutting may be used to cut carbon steel. Mechanical
cutting may be used to cut stainless steel piping and tubing. Anti-spatter
compound, when used, shall be applied to all surfaces adjacent to the
joints where it is necessary to control spatter from welding.

3.2 PROTECTION OF EQUIPMENT AND ADJACENT SURFACES

Contractor shall protect equipment and adjacent surfaces during welding
operations. Damages resulting from failure to provide protection shall be
repaired to the satisfaction of the Contracting Officer, at no additional
cost to the Government.

3.3 PROCEDURES
3.3.1 Preheating and Interpass Heating

Temperatures shall be measured by a surface pyrometer or other suitable
temperature-indicating means, accurate within plus or minus 25 degrees F.
Heating and maintaining the proper temperature shall be accomplished, as
applicable, by a furnace, by induction, by a gentle sootfree gas flame, by
heat lamps, or by other suitable means capable of providing a reasonably
uniform temperature throughout the part. When a gas flame is used for
preheating, the area to be welded shall be brushed clean of any soot before
tacking or welding.
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.3.2 Tacking

Tack welds shall be used as required. Wherever possible, the tack welds
shall be spaced symmetrically along or around the joint. Tack welds shall
be of sufficient size and length to permit ease of subsequent welding, yet
ensure holding of the parts in place without cracking of the tack weld.
Chipping or grinding shall be done to fair both ends of the tack welds in
with base metal. Tack welds which have cracked shall be removed.

.3.3 Weld Beads

Weld beads shall be terminated so as to avoid critical areas of the weld.
Assemblies shall be welded in the flat position whenever practical. The
back step and skip methods of welding shall be used to lessen warpage when
necessary. Tabs on which the arc can be struck or extinguished may be used
wherever practical to minimize porosity at the beginning and end of the
weld bead. When manual welding multipass welds in circumferential joints
in tubular sections or depositing continuous-circular-butt or fillet-type
welds, the first layer, should be deposited by welds in opposite
quadrants. All machine welding or circumferential or circular type joints
shall be accomplished utilizing a continuous single pass or multiple
stringer technique. All groove welded joints which are to be welded from
both sides and which require 100 percent penetration shall be back gouged,
as necessary, to ensure complete penetration of the joint.

.3.4 Techniques

A maximum of two passes shall be deposited on the first side prior to the
back gouging of the back side. The imbalance of passes between sides on
double sided weld joints shall not exceed two. Back gouging to sound metal
may be done by chisel, grinder, or air carbon-arc process. Gouged areas
shall be smoothed to fair in with adjacent metal. Starts and stops of each
weld bead shall be chipped or ground as necessary to remove cracks and
visible porosity in the weld metal before depositing the subsequent weld
bead. Ground areas shall fair in smoothly with the adjacent material.

Weld beads shall not terminate in inside corners or in other critical areas
such as changes in welding direction or sudden changes in section
thickness. Return welds shall be continuously full size around the corner
for a length equal to twice the weld size. End returns shall be indicated
on design and detail drawings. Corner welds may be a fillet weld, a butt
weld, or a combination thereof depending of forming or drawing
requirements. Unless otherwise specified, there shall be complete
penetration to the inside of the joint permitted for contouring and
blending when an inside fillet weld is not specified. The outside of the
joint shall blend smoothly with the adjacent metal and unless otherwise
specified, sufficient metal shall be added to provide a suitable fillet or
reinforcement.

w3 D Postweld Heat Treatment

Stress relief or heat treatment of welded assemblies is optional unless
specifically called for on the drawing.

.4 IN-PROCESS REPAIR OF WELDMENTS

Weld repair shall be performed in accordance with NASA-SPEC-5004. A weld
repair is defined as any time defects in weld metal have been corrected.
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3.5 QUALITY PROVISIONS
3.5.1 Inspection Requirements

Contractor shall perform all inspection requirements as specified. The
Contractor shall use his independent inspection facilities and services
acceptable to the Government. The provision in NASA-SPEC-5004 that permits
use of the Contractor's own inspectors is not applicable for this project.
Inspection and test records shall be kept complete and provided to the
Contracting Officer or his designated representative. Contracting Officer,
or his designated representative, reserves the right to perform (at
Government expense and without any increase in contract price) any or all
of the inspections set forth in this specification to ensure that the end
item conforms to the prescribed requirements. Test records, inspection
reports of shop welds, and inspection reports of field welds shall be kept
complete and provided to the Contracting Officer or his designated
representative within 1 week of the test being performed.

3:5:2 Inspection

Welds shall conform to AWS D1.1/D1.1M for carbon steel, AWS D1.2/D1.2M for
aluminum, and AWS D1.6/D1.6M for stainless steel.

Weld inspection shall be performed in accordance with NASA-SPEC-5004A.

Certain Class B welds, whose quality cannot be satisfactorily determined by
the testing procedures set forth in "Inspection Requirements" and
"Examination of Weldments," as determined by the Contracting Officer, shall
be subject to radiographic inspection at Government expense but without
increase in contract price.

3.5.3 Examination of Weldments

Joint design tolerance shall be inspected prior to welding to verify
compliance with AWS D1.1/D1.1M for steel, AWS D1.2/D1.2M for aluminum, and
AWS D1.6/D1.6M for stainless steel. Weld joint fit shall be inspected for
accurate alignment to ensure complete and sound penetration of the root
pass. Inspector shall also inspect each root pass to ensure complete
penetration and soundness.

Visual inspection of all welds shall be accomplished using AWS fillet and
butt weld gages.

Magnetic particle inspection of Class B carbon steel weldments shall be
performed in accordance with the requirements of AWS D1.1/D1.1M.

Radiographic inspection shall be conducted, when applicable, in accordance
with AWS D1.1/D1.1M or AWS D1.6/D1.6M.

3.5.4 Acceptance Criteria

Defects shall not be in excess of those specified in AWS D1.1/D1.1M and
NASA-SPEC-5004 for steel, AWS D1.2/D1.2M for aluminum, and AWS D1.6/D1.6M
for stainless steel. 1In case of doubt, the Contracting Officer may require
coupons to be cut from base or weld material for destructive tests. When
the material of weld does not meet the applicable specifications for
strength and soundness, the Contractor shall be liable for the cost of the
investigation of the defective area. When coupons are removed from any
part of the structure, the members shall be repaired in a neat and
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workmanlike manner, with joints of proper type to develop the full strength
of the members and joints cut, and with peening as necessary or as directed
to relieve residual stress.

3:5:5 Inspection Record
An inspection record for each full penetration weld made in the field shall
be prepared. Inspection records shall be made available to the Contracting
Officer within 1 week of the test being performed.

316 POSTWELD CLEANING

All welded assemblies shall be cleaned free of oxides, flux, scale, weld
splatter or other foreign matter prior to final inspection.

-- End of Section --

SECTION 05 05 23.00 98 Page 86



VAB HB3 Hoist Design 79K39668 REVA

SECTION TABLE OF CONTENTS
DIVISION 05 - METALS
SECTION 05 12 00

STRUCTURAL STEEL

PART 1 GENERAL

REFERENCES

SYSTEM DESCRIPTION

SUBMITTALS

AISC QUALITY CERTIFICATION

QUALITY ASSURANCE

:1 Drawing Requirements

.2 Certifications

:5:2:1 Erection Plan

.5.2.2 Welding Procedures and Qualifications

I Y
R RO wN R

[l e ) RO

PART 2 PRODUCTS

2.1 STEEL

Structural Steel
High-Strength Structural Steel
.1 Low-Alloy Steel
Structural Shapes for Use in Building Framing
Structural Steel Tubing
Steel Pipe

BOLTS, NUTS, AND WASHERS
Structural Steel, Steel Pipe
sl Bolts

o Nuts

.1.3 Washers

High-Strength Structural Steel and Structural Steel Tubing
521 Bolts

22 w2 Nuts

.2.3 Washers

Foundation Anchorage

3.1 Anchor Bolts

a3 w2 Anchor Nuts

3.3 Anchor Washers

! Anchor Plate Washers
STRUCTURAL STEEL ACCESSORIES

| Welding Electrodes and Rods
.2 Non-Shrink Grout

e Welded Shear Stud Connectors
.4 Pins and Rollers

SHOP PRIMER

GALVANIZING

FABRICATION

.6.1 Markings

+2 Shop Primer

.6.2.1 Cleaning and Primer

SN

[

G we N R
N

NNDNNN

NN
MRNNOWNNNL LN R

N O

SECTION 05 12 00 Page 87



VAB HB3 Hoist Design 79K39668 ReVA

2.6.3 Surface Finishes
2.:% DRAINAGE HOLES

PART 3 EXECUTION

w

FABRICATION

INSTALLATION

ERECTION

sl STORAGE

CONNECTIONS

4.1 Common Grade Bolts

.2 High-Strength Bolts

GAS CUTTING

WELDING

GALVANIZING REPAIR

FIELD QUALITY CONTROL

.1 Welds

2 High-Strength Bolts

8.2.1 Testing Bolt, Nut, and Washer Assemblies
.8.2.2 Inspection
8.2.3
3

w

w w ww
WwWwoJ0n U WwibkdwwhE
D

Testing
Testing for Embrittlement

o W W Ww o o

w

-- End of Section Table of Contents --

SECTION 05 12 00 Page 88



VAB HB3 Hoist Design 79K39668 RevA

SECTION 05 12 00

STRUCTURAL STEEL

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

AISC 360 (2005) Specification for Structural Steel
Buildings

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (2012) Standard Symbols for Welding,
Brazing and Nondestructive Examination

AWS D1.1/D1.1M (2010; Errata 2010) Structural Welding
Code - Steel

ASME INTERNATIONAL (ASME)

ASME B46.1 (2009) Surface Texture, Surface Roughness,
Waviness and Lay

ASTM INTERNATIONAL (ASTM)

ASTM A108 (2007) Standard Specification for Steel
Bar, Carbon and Alloy, Cold-Finished

ASTM A123/A123M (2012) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM Al143/A143M (2007) Standard Practice for Safeguarding

Against Embrittlement of Hot-Dip
Galvanized Structural Steel Products and
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

A153/A153M

A193/A193M

A276

A307

A325

A36/A36M

A500/A500M

A529/A529M

A53/A53M

A563

A572/A572M

A6/A6M

A668/R668M

A992/A992M

C1107/C1107M

79K39668

Procedure for Detecting Embrittlement

(2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

(2012) Standard Specification for
Alloy-Steel and Stainless Steel Bolting
Materials for High-Temperature Service and
Other Special Purpose Applications

(2010) Standard Specification for
Stainless Steel Bars and Shapes

(2010) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

(2010) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

(2008) Standard Specification for Carbon
Structural Steel

(2010a) Standard Specification for
Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes

(2005; R 2009) Standard Specification for
High-Strength Carbon-Manganese Steel of
Structural Quality

(2012) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

(2007a) Standard Specification for Carbon
and Alloy Steel Nuts

(2012) Standard Specification for
High-Strength Low-Alloy Columbium-Vanadium
Structural Steel

(2012) Standard Specification for General
Requirements for Rolled Structural Steel
Bars, Plates, Shapes, and Sheet Piling

(2004; R 2009) Standard Specification for
Steel Forgings, Carbon and Alloy, for
General Industrial Use

(2011) Standard Specification for
Structural Steel Shapes

(2011) Standard Specification for Packaged
Dry, Hydraulic-Cement Grout (Nonshrink)

SECTION 05 12 00 Page 90

REV A



VAB HB3 Hoist Design 79K39668 REVA

ASTM C827/C827M (2010) Change in Height at Early Ages of
Cylindrical Specimens from Cementitious
Mixtures

ASTM F1554 (2007ael) Standard Specification for

Anchor Bolts, Steel, 36, 55, and 105-ksi
Yield Strength

ASTM F436 (2011) Hardened Steel Washers

ASTM F844 (2007a) Washers, Steel, Plain (Flat),
Unhardened for General Use

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 or 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 AISC 360 and AISC 325 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 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
Erection Plan, including description of temporary supports; G
Fabrication drawings including description of connections; G
SD-03 Product Data
Shop primer
Welding electrodes and rods
Non-Shrink Grout
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
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Bolts, nuts, and washers

Galvanizing

Pins and rollers

AISC Quality Certification

Welding procedures and qualifications
1.4 AISC QUALITY CERTIFICATION

Work shall be fabricated in an AISC certified Category Std fabrication
plant.

1:5 QUALITY ASSURANCE
1:5:1 Drawing Requirements

Submit fabrication drawings for approval prior to fabrication. Prepare in
accordance with AISC 326 and AISC 325. Fabrication drawings shall not be
reproductions of contract drawings. Sign and seal fabrication drawings by
a professional engineer registered in the State of Florida. 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 structural engineer of record. Use AWS A2.4 standard
welding symbols. Shoring and temporary bracing shall be designed and
sealed by a Florida registered professional engineer and submitted for
record purposes, with calculations, as part of the drawings. Member
substitutions of details shown on the contract drawings shall be clearly
highlighted on the fabrication drawings. Explain the reasons for any
deviations from the contract drawings.

152 Certifications

1:5.2:1 Erection Plan
Indicate the sequence of erection, temporary shoring and bracing. The Plan
shall be developed by a Florida registered professional engineer. The
Contractor shall submit and receive written approval of the erection plan
from the COTR prior to commencement of field erection.

1.5.2.2 Welding Procedures and Qualifications
See Specification section 05 05 23.00 98, METAL FASTENINGS.
Conform to all requirements specified in AWS D1.1/D1.1M.

PART 2 PRODUCTS

2.1 STEEL

2.1.1 Structural Steel

ASTM A36/A36M. ASTM A529/A529M, Grade 50
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2512 High-Strength Structural Steel
2ul 251 Low-Alloy Steel
ASTM A572/A572M, Grade 50. ASTM A992/A992M Grade 50.
2 sl =3 Structural Shapes for Use in Building Framing
Wide flange shapes, ASTM A992/A992M.
2.1.4 Structural Steel Tubing
ASTM A500/A500M, Grade B.
2.1.5 Steel Pipe
ASTM A53/A53M, Type E or S, Grade B.
2.2 BOLTS, NUTS, AND WASHERS
Provide the following unless indicated otherwise.
2.2.1 Structural Steel, Steel Pipe
2.2.1.1 Bolts
ASTM A325, Type 1. 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.
2.2.1.2 Nuts
ASTM A563, Grade and Style for applicable ASTM bolt standard recommended.
2.2.1.3 Washers
ASTM F436 washers for ASTM A325 bolts.
2.2.2 High-Strength Structural Steel and Structural Steel Tubing
2221 Bolts
ASTM A325, Type 1.
2 22 .52 Nuts

ASTM A563, Grade and Style as specified in the applicable ASTM bolt
standard.

2.2.2.3 Washers

ASTM F436, plain carbon steel.
2.2.3 Foundation Anchorage
2.2.3.1 Anchor Bolts

ASTM F1554 Gr 55, Class 1A. Stainless steel ASTM A193/A193M.
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242 :3:2 Anchor Nuts
ASTM A563, Grade A, hex style. Stainless steel ASTM A193/A193M.

2:2 323 Anchor Washers

ASTM F844. Stainless steel Type 316 conforming to ASTM A276.
2.2.3.4 Anchor Plate Washers

ASTM A36/A36M Stainless steel Type 316 conforming to ASTM A276.
2.3 STRUCTURAL STEEL ACCESSORIES
2.3.1 Welding Electrodes and Rods

AWS D1.1/D1.1M.
2.3.2 Non-Shrink Grout

ASTM C1107/C1107M, with no ASTM C827/C827M shrinkage. Grout shall be
nonmetallic.

2:3.3 Welded Shear Stud Connectors
AWS D1.1/D1.1M.

2.3.4 Pins and Rollers
ASTM A668/A668M, Class C, D, F, or G; ASTM A108, 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 0.25 inch
beyond the outside faces of the connected parts.

2.4 SHOP PRIMER
See Specification section 09 97 13.00 40.

2.5 GALVANIZING

ASTM A123/A123M or ASTM Al53/A153M, as applicable, unless specified
otherwise galvanize after fabrication where practicable.

2.6 FABRICATION
2:46:1 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.
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2.6.2 Shop Primer
2.6.2.1 Cleaning and Primer

See Specfication section 09 97 13.00 40.
2.6.3 Surface Finishes

ASME B46.1 maximum surface roughness of 125 for pin, pinholes, and sliding
bearings, unless indicated otherwise.

207 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.

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 A6/A6M.

Structural steelwork, except surfaces of steel to be encased in concrete,
surfaces to be field welded, surfaces to be fireproofed, 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.

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 INSTALLATION
3.3 ERECTION
Erection of structural steel, shall be in accordance with the applicable
provisions of AISC 325 . Erection plan shall be reviewed, stamped and
sealed by a licensed structural engineer.

3 58l STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will minimize deterioration.

3.4 CONNECTIONS
Except as modified in this section, connections not detailed shall be

designed in accordance with AISC 360. Build connections into existing
work. Do not tighten anchor bolts set in concrete with impact torque
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wrenches. Punch, subpunch and ream, or drill bolt holes perpendicular to
the surface of the member. Holes shall not be cut or enlarged by burning.
Bolts, nuts, and washers shall be clean of dirt and rust, and lubricated
immediately prior to installation.

3.4.1 Common Grade Bolts

ASTM A307 bolts shall be tightened to a "snug tight" fit. "Snug tight" is
the tightness that exists when plies in a joint are in firm contact. If
firm contact of joint plies cannot be obtained with a few impacts of an
impact wrench, or the full effort of a man using a spud wrench, contact the
Contracting Officer for further instructions.

3.4.2 High-Strength Bolts
ASTM A325 bolts shall be fully tensioned to 70 percent of their minimum
tensile strength. 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.

3.5 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.

3.6 WELDING
See Specfication section 05 05 23.00 98.

Bux T GALVANIZING REPAIR
See Specfication section 09 97 13.00 40.

3.8 FIELD QUALITY CONTROL
Perform field tests, and provide labor, equipment, and incidentals required
for testing, except that electric power for field tests will be furnished
as set forth in Division 1. 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.

381 Welds
See Specification section 05 05 23.00 98, METAL FASTENINGS.

34842 High-Strength Bolts

3.8.2.41 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 AISC 360, depending on bolt size and grade. The bolt tension
shall be developed by tightening the nut. A representative of the
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manufacturer or supplier shall be present to ensure that the fasteners are
properly used, and to demonstrate that the fastener assemblies supplied
satisfy the specified requirements.

3.8:2.2 Inspection

Inspection procedures shall be in accordance with AISC 360. 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 Contractor shall inspect bolted connections in accordance with AISC 360.
3:8.2.3 Testing

The Contractor shall have an independent testing agency perform
nondestructive tests on 10 percent of the installed bolts to verify
compliance with pre-load bolt tension requirements.

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 Contractor shall allow access for the Government to
perform the tests. 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 at the Contractor's
expense. Retest new bolts after installation at the Contractor's expense.

2:8.3 Testing for Embrittlement
ASTM A143/A143M for steel products hot-dip galvanized after fabrication.

-- End of Section --
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SECTION 05 50 13

MISCELLANEOUS METAL FABRICATIONS

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 DAF45 (2003; Reaffirmed 2009) Designation System
for Aluminum Finishes

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

ATSCE 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

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 (2010) Machine Screws, Tapping Screws, and
Machine Drive Screws (Inch Series)

ASTM INTERNATIONAL (ASTM)
ASTM A123/A123M (2012) 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 A283/A283M (2003; R 2007) Standard Specification for
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

A307

A325

A36/A36M

AAT7/A4ATM

A500/A500M

A53/A53M

A563

A653/A653M

A786/A786M

A924/A924M

B108/B108M

B209

B221

B26/B26M

€1513

79K39668

Low and Intermediate Tensile Strength
Carbon Steel Plates

(2010) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

(2010) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

(2008) Standard Specification for Carbon
Structural Steel

(1999; R 2009) Standard Specification for
Ferritic Malleable Iron Castings

(2010a) Standard Specification for
Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes

(2012) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

(2007a) Standard Specification for Carbon
and Alloy Steel Nuts

(2011) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

(2005; R 2009) Standard Specification for
Hot-Rolled Carbon, Low-Alloy,
High-Strength Low-Alloy, and Alloy Steel
Floor Plates

(2010a) Standard Specification for General
Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process

(2012; E 2012) Standard Specification for
Aluminum-Alloy Permanent Mold Castings

(2010) Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

(2012) Standard Specification for Aluminum
and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes

(2012) Standard Specification for
Aluminum-Alloy Sand Castings

(2012) Standard Specification for Steel
Tapping Screws for Cold-Formed Steel
Framing Connections
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ASTM D2047 (2011) Static Coefficient of Friction of
Polish-Coated Floor Surfaces as Measured
by the James Machine

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM MBG 531 (2009) Metal Bar Grating Manual

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
Cover plates and frames, installation drawings; G
Expansion joint covers, installation drawings; G
Floor gratings, installation drawings; G

Embedded angles and plates, installation drawings; G

Submit fabrication drawings showing layout (s), connections to
structural system, and anchoring details as specified in AISC 303.

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
Cover plates and frames
Control-joint covers
Expansion joint covers
Floor gratings

SD-04 Samples
Expansion joint covers
Control-joint covers
Provide full size samples , taken from manufacturer's stock, and
be complete as required for installation in the structure.

Samples may be installed in the work, provided each sample is
clearly identified and its location recorded.
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1..3 QUALIFICATION OF WELDERS
See Specification section 05 05 23.00 98.
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
2 d: MATERIALS
2.1.1 Structural Carbon Steel
ASTM A36/A36M.
212 Structural Tubing
ASTM A500/A500M.
2.1.3 Steel Pipe
ASTM A53/A53M, Type E or S, Grade B.
2.1.4 Fittings for Steel Pipe
Standard malleable iron fittings ASTM A47/A47M.
2.1.5 Gratings

a. Metal plank grating, non-slip requirement, aluminum ASTM B209, 6061-T6;
steel ASTM A653/A653M, G90.

b. Metal bar type grating NAAMM MBG 531.
2.1.6 Floor Plates, Patterned

Floor plate ASTM A786/A786M. Steel plate shall not be less than 14 gage.
2.1,7 Anchor Bolts

ASTM A325. Where exposed, shall be of the same material, color, and finish
as the metal to which applied.

b P W e | Expansion Anchors, Sleeve Anchors and Adhesive Anchors
Provide as indicated on contract drawings.
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.
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2.1.7.4 Bolts, Nuts, Studs and Rivets

ASME B18.2.2 or ASTM A307. Nuts that do not conform to ASTM A563 shall be
flex-top expanding locknuts.

2.1.7.5 Powder Actuated Fasteners
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 C1513.
20l 4T 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.
2748 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.
242 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.

25222 Galvanize

Anchor bolts, grating fasteners, washers, and parts or devices necessary
for proper installation, unless indicated otherwise.

2.L2.3 Repair of Zinc-Coated Surfaces
See Specification section 09 97 13.00 40.
2.2.4 Steel Coatings
See Specification section 09 97 13.00 40.
2.2.5 Nonferrous Metal Surfaces
Protect by plating, anodic, or organic coatings.
2.2.6 Aluminum Surfaces
2:2:6011 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.
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2.2.6:.2 Aluminum Finishes

Unexposed sheet, plate and extrusions may have mill finish as fabricated.
Sandblast castings' finish, medium, AA DAF45. TUnless 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 DAF45. Provide a polished satin finish on items to be anodized.

2:53 CONTROL-JOINT COVERS

Provide control-joint covers to be located on wall surfaces of concrete,
masonry and tile work. Provide protective coating on the surface in
contact with concrete, masonry or tile.

2.4 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,
carbon steel conforming to ASTM A283/A283M having a minimum static
coefficient of friction of 0.50 when tested in accordance with ASTM D2047.
On wearing surfaces provide aluminum oxide or silicon carbide. Plate shall
be galvanized. Frames shall be structural steel shapes and plates,
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. 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.

2.5 EXPANSION JOINT COVERS

Provide expansion joint covers constructed of extruded aluminum with
anodized satin aluminum finish for walls and ceilings and with standard
mill finish for floor covers and exterior covers. Furnish plates, backup
angles, expansion filler strip and anchors as indicated. Provide a
two-hour fire rating expansion joint system.

2.6 FLOOR GRATINGS

Design steel grating in accordance with NAAMM MBG 531 for bar type grating
or manufacturer's charts for plank grating. Galvanize steel floor gratings.

a. NAAMM MBG 531, band ends of gratings with bars of the same or greater
thickness than the metal used for grating. Weld banding bars to the
bearing bars or channels at least every fourth bar or channel and in
every corner. Tack weld intervening bars or channels. Band diagonal
or round cuts by welding bars of the same or greater thickness metal
used for grating in accordance with the manufacturer's standard for
trim unless otherwise indicated.

b. Attach gratings to structural members by welding. Connect to structural
members according to contract drawings.

c. Slip resistance requirements must exceed both wet and dry a static
coefficient of friction of 0.5.
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2

o MISCELLANEOUS PLATES AND SHAPES

Provide for items that do not form a part of the structural steel
framework, such as lintels, sill angles, 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 and 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.

PART 3 EXECUTION

3

ol 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 definitely
shown or specified. Poor matching of holes for fasteners shall be cause
for rejection. Conceal fastenings where practicable. Thickness of metal
and details of assembly and supports shall provide strength and stiffness.
Form joints exposed to the weather shall be formed to exclude water. Items
listed below require additional procedures.

<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. 1Install in accordance with manufacturer's
installation instructions and approved drawings, cuts, and details.

« 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.

.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
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work in ample time for securing in place as the work progresses.
3 55 WELDING

See Specification Section 05 05 23.00 98.
3:6 FINISHES
3.6.1 Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with teflon
isolator material to prevent galvanic or corrosive action.

3:7 CONTROL-JOINT COVERS
Provide covers over control-joints and fasten on one side only with
fasteners spaced to give positive contact with wall surfaces on both sides
of joint throughout the entire length of cover.

3.8 COVER PLATES AND FRAMES

Install the tops of cover plates and frames flush with floor.

-- End of Section --
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SECTION 05 51 33

METAL LADDERS

PART 1 GENERAL

Ll 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 DAF45 (2003; Reaffirmed 2009) Designation System
for Aluminum Finishes

AMERICAN WELDING SOCIETY (AWS)
AWS D1.2/D1.2M (2008) Structural Welding Code - Aluminum
ASTM INTERNATIONAL (ASTM)

ASTM B108/B108M (2012; E 2012) Standard Specification for
Aluminum-Alloy Permanent Mold Castings

ASTM B209 (2010) Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

ASTM B221 (2012) Standard Specification for Aluminum
and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes

ASTM B26/B26M (2012) Standard Specification for
Aluminum-Alloy Sand Castings

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

29 ICFR 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. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Ladders, installation drawings

1.3 QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.2/D1.2M. Use procedures,
materials, and equipment of the type required for the work.
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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
iz 1 MATERIALS
2nlsl 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.

2.2 FABRICATION FINISHES
2.2.1 Nonferrous Metal Surfaces
Protect by plating, anodic, or organic coatings.
2202 Aluminum Surfaces
242 o2 ol 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 w2 o2 Aluminum Finishes

Unexposed plate and extrusions may have mill finish as fabricated.
Sandblast castings' finish, medium, AA DAF45. TUnless otherwise specified,
provide all other aluminum items with hand sanded or machine finish to a
240 grit.

2.3 LADDERS

Fabricate vertical ladders conforming to Section 7 of 29 CFR 1910.27. See
drawings for details. Rungs to be not less than 24 inches wide, spaced one
foot apart, plug welded or shouldered and headed into stringers. 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.

2.3.1 Ladder Cages

Conform to 29 CFR 1910.27. Fabricate 2 by 1/4 inch horizontal bands and 1
1/2 by 3/16 inch vertical bars. Provide attachments for fastening bands to
the side rails of ladders or directly to the structure. Provide and fasten
vertical bars on the inside of the horizontal bands. Extend cages
horizontally not less than 27 inches or more than 28 inches from the
centerline of the rungs, excluding the flare at the bottom of the cage, and
not less than 27 inches in width. Clear the inside of the cage of
projections. Extend cages vertically above walking surface not less than
42 inches in height.

SECTION 05 51 33 Page 110



VAB HB3 Hoist Design 79K39668 REVA

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
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. 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 D1.2/D1.2M. TUse 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 teflon
isolator material to prevent galvanic or corrosive action.

3.6 LADDERS
Secure to the adjacent construction with the clip angles attached to the
stringer. Install intermediate clip angles not over 48 inches on center.
Install brackets as required for securing of ladders welded or bolted to

structural steel.

-- End of Section --
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SECTION 05 52 00

METAL RAILINGS

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; Errata 2010) Structural Welding
Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2010) Square and Hex Bolts and Screws
(Inch Series)

ASME B18.21.1 (2009) Washers: Helical Spring-Lock, Tooth
Lock, and Plain Washers (Inch Series)

ASTM INTERNATIONAL (ASTM)

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 A36/A36M (2008) Standard Specification for Carbon
Structural Steel

ASTM A500/A500M (2010a) Standard Specification for
Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes

ASTM A53/A53M (2012) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

ASTM B26/B26M (2012) Standard Specification for
Aluminum-Alloy Sand Castings

ASTM B429/B429M (2010el) Standard Specification for

Aluminum-Alloy Extruded Structural Pipe
and Tube
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NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)
NAAMM AMP 521 (2001) Pipe Railing Manual
L2 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
Fabrication Drawings; G
Iron and Steel Hardware; G
Steel Shapes, Plates, Bars and Strips
SD-03 Product Data
Structural Steel Plates, Shapes, and Bars; G
Structural Steel Tubing; G
Steel Railings; G
Aluminum Railings; G
Anchorage and Fastening Systems; G
SD-08 Manufacturer's Instructions
Installation Instructions; G
1.3 QUALITY ASSURANCE
1.3:1 Welding Procedures

Section 05 05 23.00 98 WELDING, STRUCTURAL applies to work specified in
this section.

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
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surface finishes, including zinc coatings.
2.2 GENERAL FABRICATION

Provide fabrication drawings including railings 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
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.

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
stoek.

2:3 STRUCTURAL STEEL PLATES, SHAPES AND BARS

Provide structural-size shapes and plates, except plates to be bent or
cold-formed, conforming to ASTM A36/A36M, unless otherwise noted.

Provide steel plates, to be bent or cold-formed, conforming to
ASTM A283/A283M, Grade C.

Provide steel bars and bar-size shapes conforming to ASTM A36/A36M, unless
otherwise noted.

2.4 STRUCTURAL STEEL TUBING

Provide structural steel tubing, hot-formed, welded or seamless,
conforming to ASTM A500/A500M, Grade B, unless otherwise noted.

2+5 STEEL PIPE

Provide pipe conforming to ASTM A53/A53M, type as selected, Grade B; primed
finish, unless galvanizing is required; standard weight (Schedule 40).
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2.6 FASTENERS

Provide galvanized zinc-coated fasteners in accordance with ASTM A153/A153M
suitable for exterior applications. Select fasteners for the type, grade,
and class required for the installation of railing items.

Provide square-head lag bolts conforming to ASME B18.2.1.

Provide plain round, general-assembly-grade, carbon steel washers
conforming to ASME B18.21.1.

Provide helical spring, carbon steel lockwashers conforming to ASME B18.2.1.
27 PROTECTIVE COATING

Prepare steelwork as indicated in accordance with Section 09 97 13.00 98
STEEL COATINGS.

2.8 STEEL RAILINGS

Design guardrails to resist a concentrated load of 200 lbs in any direction
at any point of the top of the rail or 20 lbs per foot applied
horizontally to top of the rail, whichever is more severe. NAAMM AMP 521,
provide the same size rail and post.

2.8.1 Steel Guardrails

Provide steel handrails, including steel pipe conforming to ASTM A53/A53M
or structural tubing conforming to ASTM A500/A500M, Grade A or B of
equivalent strength. Provide steel railings of 1 1/2 inches nominal size,
as shown on the drawings.

a. Fabrication: Joint posts, rail, and corners by the following
method:

(1) 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.

b. Provide gates as indicated.

Provide toeboard between railing posts where indicated, and consist of
1/8-inch steel flat bars not less than 4 inches high. Secure toeboard as
indicated.

2.9 ALUMINUM RAILINGS
Provide railings consisting of 1 1/2 inch nominal schedule 40 pipe except
where otherwise specified or loading conditions require 1-1/2" nominal

schedule 80 pipe, per ASTM B429/B429M. Ensure all fasteners are type 316
stainless steel.

a. Fabrication: Provide jointing by the following method:
(1) Assemble railings using slip-on aluminum-magnesium alloy

fittings for joints. Fasten fittings to pipe or tube with 1/4 or
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3/8 inch stainless steel recessed head setscrews. Provide
assembled railings with fittings only at vertical supports or at
rail terminations attached to walls. Provide expansion joints at
the midpoint of panels. Provide a setscrew in only one side of
the slip-on sleeve. Provide alloy fittings to conform to

ASTM B26/B26M.

b. Removable railing sections: Provide removable railing sections as
indicated. Provide toeboards and brackets where indicated, using
flange castings as appropriate.

2,10 GATES

Fabricate gate of rail material indicated. Provide self-closing hinge and
cab latch. Basis of design:

Hollaender, Item Number 51216 or 51105
PART 3 EXECUTION
3.1 INSTALLATION INSTRUCTIONS

Submit manufacturer's installation instructions for the following products
to be used in the fabrication of hand rail work:

a. Aluminum railings
b. Anchorage and fastening systemg

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.

3.2 PREPARATION

Adjust railings prior to securing in place to ensure proper matching at
butting joints and correct alignment throughout their length. Space posts
not more than 5 feet on center, unless otherwise indicated on the
drawings. Plumb posts in each direction. Secure posts and rail ends as
shown on the drawings.
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 to steel with steel oval or round flanges welded to
tail ends and bolted to the structural steel members.

Install toeboards and brackets where indicated. Make splices, where
required, at expansion joints. Install removable sections as indicated.

3.3 STEEL GUARDRAIL

Install steel handrail by welding post to stringers or structural steel
frame work with partial penetration welds. Weld toeboard to post.

3.4 ALUMINUM GUARDRAIL

Affix to base structure by base plates or flanges bolted to structural
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steel framework. Provide type 316 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 provide isolation as noted on the drawings.

3:5 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.

3.6 TOUCHUP PAINTING
Immediately after installation, clean field welds, bolted connections,
abraded areas and touch up finish in accordance with Section 09 97 13.00 98

STEEL COATINGS as required.

-- End of Section --
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SECTION 09 90 00.00 98

PAINTING AND COATING

PART 1 GENERAL
This specification section includes painting requirements for architectural
surfaces such as aluminum guardrails. For additional coating requirements
refer to Section 09 97 13.00 98 STEEL COATINGS

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 920 (2011) Standard Specification for
Elastomeric Joint Sealants

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)
SSPC SP 1 (1982; E 2004) Solvent Cleaning
U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FED-STD-595 (Rev C) Colors Used in Government
Procurement

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

Material Safety Data Sheets shall be submitted to the Contracting
Officer.; G

Manufacturer's Standard Color Charts shall be submitted for
architectural painting materials in accordance with the paragraph
entitled, "General," of this section.; G

A Safety Plan; G shall be submitted to the Contracting Officer.
SD-03 Product Data

Manufacturer's catalog data shall be submitted for the following
items including designated name, formula or specification number,
manufacturer's instructions and name of manufacturer. Data shall
include detailed analysis of each coating material required, with
constituents measured as percentages of the total weight of
coating; and details of application, thinning, and average
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g

coverage per gallon.

Abrasive Blasting Material; G
Sealant Compound; G
Inhibitive Polyamide Epoxy; G
Aliphatic Polyurethane; G

Material, Equipment, and Fixture Lists
Mix Designs; G

SD-08 Manufacturer's Instructions
Manufacturer's Instructions; G shall be submitted for
architectural coatings in accordance with paragraph entitled,
"General," of this section.

3 DELIVERY, HANDLING AND STORAGE

Materials shall be delivered in their original, unbroken containers bearing
the manufacturer's name and product identification.

All paint materials, thinners, and cleaners shall be stored in tightly
closed containers in a covered, well-ventilated area where they will not be
exposed to excessive heat, sparks, flame, or direct sunlight. Water-based
materials shall be protected against freezing.

Material Safety Data Sheets shall be submitted by the contracting officer.

.4 GENERAL

A Safety Plan shall be submitted for protective coating systems in
accordance with OSHA regulations. See paragraph 3.1.1 for requirements.

Material, Equipment, and Fixture Lists shall be submitted for
manufacturer's style or catalog numbers, specification and drawing
reference numbers and warranty information for the Protective Coatings
Systems fabrication site.

Manufacturer's Standard Color Charts shall be submitted showing
manufacturer's standard finish colors.Three color chips of each coloir
shall also be submitted.

Mix Designs shall be submitted for each type of protective coating
including a complete list of ingredients and admixtures. Applicable test
report shall verify that the mix has been successfully tested and meets
design requirements.

-5 CONTRACTOR PERSONNEL QUALIFICATION

Personnel assigned to the work shall be certified by the Contractor to have
had adequate previous experience in the successful application of paints
and coatings similar to those specified.

<6 WARRANTY

Contractor shall guarantee all work against defects in labor and material
for a period of one year.
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PART 2 PRODUCTS

2

.1 GENERAL

The following are suggested paint manufacturers and their products that
have been tested and approved by the government. Substitute paints are not
acceptable. All thinners and cleaners shall be products of the coating
manufacturer. Primer and finish coats of the paint system shall be
products of the same manufacturer.

Manufacturer's Instructions shall be submitted for architectural coatings
showing printed instructions covering thinning, mixing, handling, and

applying.

.2 ABRASTIVE BLASTING MATERIAL

Abrasive Blasting Material for aluminum surfaces shall be walnut shells,
plastic media or approved equivalent.

e SEALANT COMPOUND

Sealant Compound shall be a self-curing, single component,
polysulfide-rubber type conforming to ASTM C 920 Type S, Grade NS, Class
25, use NT, A and O. Sealant shall be gray in color and capable of being
applied into the joint with a caulking gun.

.4 EPOXY

An Inhibitive Polyamide Epoxy shall be selected from the following listing.

All coatings thinners, and cleaners shall be the product of the same
manufacturer.

Section I. Materials with Greater than 420 Grams/Liter (3.5 Pounds/Gallon)

VOC (SB is Solvent-Based and WB is Water-Based) :

Epoxy Manufacturer

Devran 201 (SB) International Paint LLC/Devoe Coatings

6001 Antoine Drive

Houston, TX 77091

(713) 682-1711 (800) 654-2616
www.international-pc.com

PittGuard 95-245 (SB) PPG Industries, Inc.

One PPG Place
Pittsburgh, PA 15272
(800) 722-4509

WWW . Ppg . com

Section II. Materials with Less than 340 Grams/Liter (2.8 Pounds/Gallon)
VOC (SB is Solvent-Based and WB is Water-Based) :

Epoxy Manufacturer
Amerlock 400 (SB) PPG Industries, Inc.
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Epoxy

Amerlock 2/400 (SB)*

Carboguard 893 (SB)

Carbomastic 15 (SB)

Devran201H (SB)

Macropoxy 646-100

Interseal 670HS (SB)

2.5 POLYURETHANE

79K39668 REVA

Manufacturer

One PPG Place

Pittsburgh, PA 15272

(800) 722-4509
WWW.ppgamercoatus.ppgpmc . com

Carboline Company
2150 Schuetz Road
St. Louis, MO 63146
(314) 644-1000
www.carboline.com

International Paint LLC/Devoe Coatings
6001 Antoine Drive

Houston, TX 77091

(713) 682-1711 (800) 654-2616
www.international-pc.com

Sherwin-Williams

101 Prospect Avenuet
Cleveland, OH 44115
(800) 336-1110
www.sherwin-williams.com

International Paint LLC

6001 Antoine Drive

Houston, TX 77091

(713) 682-1711 (800) 654-2616
www.international-pc.com

An Aliphatic Polyurethane finish coat shall be selected from the following

listing and all coatings,
the same manufacturer.

thinners, and cleaners shall be the product of
Each successive coating shall be of a contrasting

color to provide a visual assurance of complete coverage.

Section I. Materials with Greater than 420 Grams/Liter (3.5 Pounds/Gallon)

VOC (SB is Solvent-Based and WB is Water-Based) :
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Topcoat (Type) Manufacturer

Devthane 359 (SB) International Paint LLC/Devoe Coatings
Devthane 369 (SB) 6001 Antoine Drive

Devthanw 379 UVA (SB) Houston, TX 77091

(713) 682-1711 (800) 654-2616
www.international-pc.com

PittThane 95-812 (SB) PPG Industries, Inc.
One PPG Place
Pittsburgh, PA 15272
(800) 722-4509
WWW . .com

Section II. Materials with Less than 340 Grams/Liter (2.8 Pounds/Gallon)
VOC (SB is Solvent-Based and WB is Water-Based):

Topcoat (Type) Manufacturer
Amercoat 450HS (SB) PPG Industries, Inc.
PSX1001 (SB) One PPG Place
Americoat 450H (SB) Pittsburgh, PA 15272
Amercoat 335 (SB) (800) 722-4509
WWW.PpPg . com
Carbothane 134HS (SB) Carboline Company
Carboacrylic 3359 (WB) 2150 Schuetz Road
Carboxane 2000 (SB) St. Louis, MO 63146

(314) 664-1000
www.carboline.com

Devthane 379 (SB) International Paint LLC/Devoe Coatings
6001 Antoine Drive
Houston, TX 77091
(713) 682-1711 (800) 654-2616
www.international-pc.com

Hydrogloss WB (WB) Sherwin-Williams

Hi-Solids Poly-CA (SB) 101 Prospect Avenue
Cleveland, OH 44115
(800) 336-1110

Interfine 979 (SB) International Paint LLC
Interfine 878 (SB) 6001 Antoine Drive
Houston, TX 77091
(713) 682-1711
www.international-pc.com

2:6 APPROVED SYSTEMS
All coatings, thinners, and cleaners shall be the product of the same

manufacturer. Each successive coating shall be of a contrasting color to
provide a visual assurance of complete coverage.

SECTION 09 S0 00.00 S8 Page 124

REV A



VAB HB3 Hoist Design 79K39668 REVA

Primer Base Coat (Type) Topcoat (Type) Manufacturer

(Type)

N/A Devran 201 (SB) Devthane 359 (SB) ICI Devoe Coatings
N/A Devran 201 (SB) Devthane 369 (SB) 4000 Dupont Circle
N/A Devran 201 (SB) Devthane 379UVA (SB) Louisville, KY 40207

(800) 654-2616
www .devoecoatings.com

N/A PittGuard PittThane PPG Industries, Inc.
95-245 (SB) 95-812 (SB) One PPG Place
Pittsburgh, PA 15272
(800) 722-4509

WWW . ppg . com
N/A Amerlock 400 (SB) Amercoat 450 (SB) PPG Industries, Inc.
N/A Amerlock 2/400(SB) Amercoat 450H(SB) One PPG Place
N/A Amerlock 2/400(SB) Amercoat 335 (SB) Pittsburgh, PA 15272

(800) 722-4509
WWW . ppgamercoatus . ppgpmc . com

N/A Carboguard Carbothane Carboline Co.
893 (SB) 134HS (SB) 2150 Schuetz Road

N/A Carbomastic Carboacrylic St. Louis, MO 63146
15 (SB) 3359 (WB) (314) 644-1000

N/A Carboguard Carboacrylic 3359 (WB) www.carboline.com
893 (SB)

N/A Devran 201H(SB) Devthane 379 (SB) ICI Devoe Coatings

4000 Dupont Circle
Louisville, KY 40207
(800) 654-2616

www .devoecoatings.com

N/A Macropoxy Hydrogloss WB (WB) Sherwin-Williams
646-100 (SB) 101 Prospect Ave.

N/A Macropoxy Hi-Solids Poly-CA(SB) Cleveland, OH 44115
646-100 (SB) (800)336-1110

www.sherwin-williams.com

N/A Interseal Interfine 979 (SB) International Paint
670HS (SB) 6001 Antoine Drive

N/A Interseal Interfine 878 (SB) Houston, TX 77091
670HS (SB) (713) 682-1711

www.international-pc.com

PART 3 EXECUTION
3.1 GENERAL
Manufacturer's recommendations for surface preparation, thinning, mixing,

handling, and applying his product shall be considered a part of this
specification. In case of conflict between the manufacturer's
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recommendations and the requirements of this specification, the latter
shall take precedence.

3.2 PROTECTION

Contractor shall remove and reinstall, or provide acceptable protection
for, all hardware, accessories, lighting and electrical components,
factory-finished materials, plumbing fixtures and fittings, and any other
materials that may become splattered or damaged by the painting work. "WET
PAINT" signs shall be posted to indicate newly painted surfaces.

Every precaution shall be taken to prevent damage to adjacent surfaces.
Roping, barricading or covering to preclude damage to personal and real
property during surface preparation and painting shall be the Contractor's
responsibility. When spray painting, the Contractor must give 24 hours
advance warning, coordinated with the Contracting Officer or his
representative, and post signs to ensure appropriate warning.

3.3 SURFACE PREPARATION
3.3.1 General Surface Preparation

All surfaces shall be clean, dry, and free from contaminants and foreign
matter. All chipped, peeling, or blistered paint shall be removed and the
surface spot-primed. Hard, glossy surfaces shall be dulled and roughened
to ensure proper adhesion.

All aluminum surfaces shall be brush blasted and coated per paragraph 3.7.1
of this specficiation.

3311 Coating Instructions

Manufacturer's recommendation for thinning, mixing, handling and applying
his product shall be considered a part of this specification. In the event
of conflict between the requirements of this specification and the
manufacturer's recommendations, this specification shall take precedence.

Compressed air used for spraying coatings shall be free of moisture and oil.

Each coat of material applied shall be free from runs, sags, blisters, and
bubbles; variations in color, gloss, and texture; holidays (missed areas) ;
excessive film build; foreign contaminants; dry overspray. Masking shall
be complete and each coat applied shall form a film of uniform thickness.

All coatings shall be thoroughly worked into all joints, crevices and open
spaces.

All coatings shall be applied by airless or conventional spray.
3.3.1.2 Weather Conditions

No coatings shall be applied when contamination from rainfall is imminent
or when the temperature or humidity is outside limits recommended by the
coating manufacturer. To prevent moisture condensation during application,
surface temperature must be at least 3 degrees Celsius (5 degrees
Fahrenheit) above the dewpoint. Wind speed shall not exceed 25 kilometers
per hour (15 miles per hour) in the immediate coating area when using spray
application methods.
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3.3.2 Masonry Surfaces

All surfaces shall be free from form-release compounds, laitance, and other
contaminants.

Large cracks, voids and other major surface imperfections shall be repaired
before painting. All repairs to cracks and openings in cement block or
masonry surfaces shall require preparation of a "V" type opening with the
top of the "V" one-half the depth of the crack or opening. All
non-tenacious material shall be removed, then the "V" shall be filled using
Portland cement grout.

3.3.3 Sealing
All cracks, crevices, and joints such as those along the perimeter of doors
and mounted fixtures shall be sealed with a paintable polysulfide type
caulking.
Sealant shall be a self-curing, single component, polysulfide-rubber type
conforming to ASTM C 920 Type S, Grade NS, Class 25, use NT, A and O.
Sealant shall be gray in color and capable of being applied into the joint
with a caulking gun.

3:4 MIXING AND APPLICATION

3:4:1 General

All painting shall be accomplished in accordance with the painting schedule.

No paints or coatings shall be applied when the temperature or humidity is
outside the limits recommended by the manufacturer, per 3.3.1.2.

Paints and coatings shall be applied by brush, roller, or airless spray.
Each coat of material applied shall be free from runs, sags, bubbles, and
foreign contaminants; variations in color, gloss and texture; dry
overspray, brush, and roller marks; holidays (missed areas); or other

evidence of poor application.

All paints and coatings shall be thoroughly worked into corners and
crevices.

Paints and coatings shall be neatly "cut-in" around doors, windows,
ceilings, etc.

All newly painted surfaces shall be adequately protected from damage.
3.4.2 Procedures
Coatings shall be applied as follows:
a. Material shall be thoroughly stirred to produce a uniform mixture.
b. Material shall be thinned for workability and improved spray
characteristics, but only according to the manufacturer's
instructions.
c. Each coat shall be applied uniformly at the minimum wet-film

thickness specified by the manufacturer.
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ng sharp edges,

corners, and crevices to ensure complete coverage.

e. Finish coats shall show good hiding charact
appearance.

3.5 SPOT-PAINTING

eristics and uniform

Spot-painting to correct damaged surfaces will be allowed only when touchup

area blends into the surrounding finish. Otherwise

, the entire area shall

be recoated. Touchup shall be accomplished using the same method of
application as was used to apply the original material.

3.6 ACCEPTANCE PROVISIONS

3:6:1 Inspection

Work as described herein shall be inspected for compliance with this
specification by an independent NACE (National Association of Corrosion
Engineers) Certified Coating Inspector Level 3 provided by the Contractor.

See Section 09 97 13.0098, paragraph 3.5

3:6.2 Cleanup

Contractor shall be responsible for removal of all paint or coating
splatter and spills from floors, adjacent walls, hardware, and all other

finished surfaces.

Contractor shall leave the work area clean and free
accumulated material left from his work.

3.7 PAINT SCHEDULE
3.7.1 Exterior Paint Schedule

Colors shall be in accordance with FED-STD-595.

from all rubbish and

SURFACE SURFACE FINISH DRY-FILM
DESCRIPTION PREPARATION COATING COLOR THICKNESS
Aluminum
removable SP-10*%* Epoxy Per Mfg's instructions
Guardrails Urethane Orange Per Mfg's instructions
12473%*

* FED-STD-595 Color Identification Number

** Abrasive blasting of aluminum guardrails followed
SSPC SP 1) is the preferred method for preparing the
provided that adequate procedures are implemented to
damage to the aluminum components.

-- End of Section --
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SECTION 09 97 13.00 98

STEEL COATINGS

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 (2002) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and

Steel Products

ASTM C 920 (2011) Standard Specification for
Elastomeric Joint Sealants

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FED-STD 595 (Rev C; 2008) Colors Used in Government
Procurement

U.S. Department of Defense (DOD)

MIL-A-22262 (1959) Abrasive Blast Ship Hull Blast
Cleaning

MIL-PRF-24667 (1987) Coating System Non-Skid Roll or
Spray

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

KSC-STD-SF-0004 (Rev B) Safety Standard for Ground Piping
Systems Color Coding and Identification

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC AB-1 (2000) Mineral and Slag Abrasives

SSPC SP 1 (1982; E 2004) Solvent Cleaning

SSPC SP 7 (2007) Brush-Off Blast Cleaning

SSPC SP 10 (2007) Near-White Blast Cleaning

SSPC SP 11 (1987; E 2004) Power Tool Cleaning to Bare
Metal

SSPC SP 3 (2004; E 2004) Power Tool Cleaning
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L2 SUBMITTALS

Government approval is required for submittals with a "G" designation.
Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES :

SD-01 Preconstruction Submittals

Material Safety Data Sheets; G shall be submitted in accordance
with the paragraph entitled, "delivery, handling and storage", of
this section.

Material, Equipment, and Fixture Lists; G shall be submitted in
accordance with the paragraph entitled, "General," of this section.

Manufacturer's Color Samples; G shall be submitted for painting
materials in accordance with the paragraph entitled, "General", of
this section.

A Safety Plan; G shall be submitted in accordance with paragraph
entitled, "General," of this section.

Mix Designs; G shall be submitted in accordance with paragraph
entitled, "General", of this section.

Coating Inspector Plan; G shall be submitted in accordance with
paragraph entitled, "Inspection" of this section.

Waste Management Plan; G shall be submitted in accordance with
Section 01 57 20.00 10 ENVIRONMENTAL PROTECTION.

SD-02 Shop Drawings

Coating Repair Plan; G shall be submitted for each piece of GFE in
accordance with the paragraph entitled, "Touch-up" of this section.

SD-03 Product Data

Manufacturer's catalog data; shall be submitted for the following
items, including designated name, formula or specification
numbers, manufacturer's instructions and name of manufacturer.
Data shall include detailed analysis of each coating material
required, with constituents measured as percentages of the total
weight of coating; and details of application, thinning, and
average coverage per liter gallon:

Abrasive Blasting Material; G
Sealant Compound; G

Inorganic Zinc; G

Aliphatic Polyurethane; G
Non-skid coating; G

SD-06 Test Reports
Inspection reports; G shall be submitted for protective coating
systems in accordance with paragraph entitled, "Inspection," of

this section.

Daily Inspection Reports; G shall be submitted for protective
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1.

coating systems in accordance with paragraph entitled,
"Inspection," of this section.

SD-08 Manufacturer's Instructions

Manufacturer's instructions shall be submitted for Protective
Coatings; G including details of thinning, mixing, handling, and
application.

3 SCOPE

This section covers materials, surface preparation and the application of
protective coatings on all new structure and equipment installed under this
contract as well as any existing coating damaged by construction
activities. This specification does not apply to existing equipment,
systems and structure, except as indicated.

.4 DELIVERY, HANDLING AND STORAGE

Materials shall be delivered in their original, unbroken containers bearing
the manufacturer's name, product identification, and batch number.
Coatings, thinners, and cleaners shall be stored in tightly closed
containers in a covered, well-ventilated area where they will be protected
from exposure to extreme cold or heat, sparks, flame, direct sunlight, or
rainfall. Manufacturer's instructions for storage limitations shall be
followed.

Material Safety Data Sheets shall be submitted by the Contractor.

D PROTECTION OF EQUIPMENT AND ADJACENT SURFACES

All equipment and adjacent surfaces that may be damaged as a result of any
phase of this work shall be protected.

.6 GENERAL

A Safety Plan shall be submitted for protective coating systems in
accordance with OSHA regulations. See paragraph 3.1.1 for requirements.

Material, Equipment, and Fixture Lists shall be submitted for
manufacturer's style or catalog numbers, specification and drawing
reference numbers and warranty information for the Protective Coatings
Systems fabrication site.

Manufacturer's Color Samples shall be submitted showing the manufacturer's
match of the FED standard finish colors specified.

Mix Designs shall be submitted for each type of protective coating
including a complete list of ingredients and admixtures. Applicable test
report shall verify that the mix has been successfully tested and meets
design requirements.

PART 2 PRODUCTS

2

s ABRASIVE BLASTING MATERIAL

Blasting aggregates for use on carbon steel shall be approved materials in
accordance with MIL-A-22262 or SSPC AB-1, Type I or II, Class A, or steel
grit. Only materials approved in the QPL attached to MIL-A-22262 shall be
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used. The abrasive grade selected must produce the required surfaces
profile and possess physical properties that are compatible with the
requirements of this standard. The steel grit shall be neutral (6.0 to 8.0
pH) , rust and oil free, dry, commercial-grade blasting grit with a hardness
to 40 to 50 Rockwell C. The size shall be selected to produce the required
anchor profile. All abrasive blasting material shall be silica free.

Steel grit shall not be used as the blasting aggregate for stainless
steel. Abrasive blasting material for stainless steel surfaces shall be
walnut shells, plastic media, or approved equivalent.

2.2 SEALANT COMPOUND

Sealant shall be a self-curing, single component, polysulfide-rubber type
conforming to ASTM C 920 Type S, Grade NS, Class 25, use NT, A and O.
Sealant shall be gray in color and capable of being applied into the joint
with a calking gun.

2.3 PROTECTIVE COATINGS
2.3.1 Coating Systems

All carbon steel surfaces shall be abrasive blasted per SSPC SP 10 and
coated with inorganic zinc unless otherwise noted specifically on the
drawings or paragraph 3.7 Coating Schedule of this specification.

All stainless steel surfaces shall be degreased and brush blasted per
SSPC SP 7 and coated with coating system No. 6 unless specifically noted in
the drawings or paragraph 3.7 COATING SCHEDULE of this specification.

Special care must be taken to avoid damaging surfaces when blasting,
especially thin-walled items.

The following are suggested paint manufacturers and their products which
have been tested and approved by the government. Substitute paints are not
acceptable. All thinners and cleaners shall be products of the coating
manufacturer. Primer and finish coats of the paint system shall be
products of the same manufacturer.

All products have been approved for use by NASA. However, not all products
are appropriate for all weather/environmental conditions. It is the
responsiblity of the Contractor to select the products for use on the
project.

The following coating systems definitions are to be specified for use on
the surfaces listed in the Coating Schedules, of this section, and as
directed.

COATING SYSTEM NO. 1
Coating System No. 1 shall consist of inorganic zinc only. Inorganic zinc
shall be selected from the following listing. Coatings, thinners, and

cleaners shall be the product of one manufacturer.

Section I. Materials with Greater than 400 Grams/Liter (3.3 Pounds/Gallon)
VOC (SB is Solvent-Based and WB is Water-Based) :
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Coating Designation

Dimetcote 9

Carbo-Zinc 11

Cathacoat 304L

Cathacoat 304K

Metalhide 1001

Zinc-Clad II

SB

SB

SB

SB

SB

SB

79K39668

Manufacturer

PPG Industries, Inc.

One PPG Place

Pittsburgh, PA 15272

(800) 722-4509

WWW . ppgamercoatus . ppgpmc . com

Carboline Company
2150 Schuetz Road
St. Louis, MO 63146
(314) 644-1000

www .carboline.com

ICI Devoe Coatings
4000 Dupont Circle
Louisville, KY 40207
(800) 654-2616

www .devoecoatings.com

PPG Industries, Inc.
One PPG Place
Pittsburgh, PA 15272
(800) 722-4509

WWW . .com

Sherwin-Williams Company
101 Prospect Avenue N.W.
Cleveland, OH 44115
(800) 336-1110
www.sherwin-williams.com

Section II. Materials with Less than 400 Grams/Liter (3.3 Pounds/Gallon)

VOC (SB is Solvent-Based and WB is Water-Based) :

Coating Designation

Dimetcote D-9H
Dimetcote D-9HS

Carbo-Zinc 11HS
Carbo-Zinc 11 VOC
Carbo-Zinc 11 WB

Cathacoat 305
Cathacoat 304V

InterZinc 22HS

Type

SB
SB

SB
SB
WB

WB
SB

SB

Manufacturer

PPG Industries, Inc.

One PPG Place

Pittsburgh, PA 15272

(800) 722-4509

WWW . ppgamercoatus . ppgpmc . com

Carboline Company
2150 Schuetz Road
St. Louis, MO 63146
(314) 644-1000
www.carboline.com

ICI Devoe Coatings
4000 Dupont Circle
Louisville, KY 40207
(800) 654-2616
www.devoecoatings.com

International Paint
6001 Antoine Drive
Houston, TX 77091

SECTION 09 97 13.00 98 Page 134

REV A



VAB HB3 Hoist Design

Coating Designation

Zinc-Clad XI
Zinc-Clad II Plus

Kolor-Zinc 2.8 VOC

Coating System No.

WB
SB

SB

79K39668 REVA

Manufacturer
(713) 682-1711
www.international-pc.com

Sherwin-Williams Company
101 Prospect Avenue N.W.
Cleveland, OH 44115
(800) 336-1110
www.sherwin-williams.com

Keeler & Long/PPG

856 Echo Lake Road

Watertown, CT 06795

(800) 238-8596

WwW . ppg .com/coatings/pme/brands/

keelerlong

COATING SYSTEM NO. 2

2 applies to hot dipped galvanized items. Rigid steel

conduit shall be coated with coating System No.2. .

Galvanized surfaces to be top coated shall be prepared by solvent cleaning
per SSPC SP 1 and brush blasted per SSPC SP 7 using Star Blast X-11 with
compressed air pressure 40 to 60 psi.

Topcoat (Type)

741 (SB) (IOT)

Carbozinc Finish

(SB) (I0T)
Carbozinc Finish
(SB) (I0T)

Devram 702 (SB) (IOT)

Intertherm 181
(SB) (IO0T)

LO3 (SB) (IOT)

Manufacturer

PPG Industries, Inc.
One PPG Place
Pittsburgh, PA 15272
(800) 722-4509
ppgamercoatus . ppgpmc . com

Carboline Co.

2150 Schuetz Road

(314) 644-1000
www.carboline.com

ICI Devoe Coatings
4000 Dupont Circle
Louisville, KY 40207
(800)654-2616
www.devoecoatings.com

International Paint
6001 Antoine Dr.
Houston, TX 77091
(713) 682-1711
www.international-pc.com

Sherwin-William

101 Prospect Ave.

Cleveland, OH 44115

(800) 336-1110
www.sherwin-williams.com

COATING SYSTEM NO. 3
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Coating System No.
coat,

and Aliphatic Polyurethane finish coat.
from the following listing and all coatings,
be the product of the same manufacturer.

79K39668

3 shall consist of an inhibitive polyamide epoxy tie

Coatings shall be selected
thinners, and cleaners shall
Each successive coating shall be

of a contrasting color to provide a visual assurance of complete coverage.

Section I.

Materials with Greater than 400 Grams/Liter

(3.3 Pounds/Gallon)

VOC (SB is Solvent-Based and WB

is Water-Based) :

Tiecoat (Type) Topcoat

(Type)

Devthane 359
Devthane 369
Devthane 369

Devran 201 (SB)
Devran 230 (SB)
Devran 201 (SB)

Section II. Materials with Less

Manufacturer
(SB) ICI Devoe Coatings Co.
(SB) 4000 Dupont Circle
(SB) Louisville, KY 40207
(800) 654-2616

www . devoecoatings.com

than 400 Grams/Liter (3.3 Pounds/Gallon)

VOC (SB is Solvent-Based and WB

is Water-Based) :

Tiecoat (Type)

Topcoat (Type)

Manufacturer

Amerlock 400 (SB)
N/A
Amercoat 383 (SB)

PSX700
PSX101

(SB)
(sB)

Amercoat 450S (SB)

Ameron P.C.F.G.
210 North Berry St.
Brea, CA 92821
(800) 926-3766
www.ameron.intl.com

Carboguard 893 (SB) Carbothane 134HS (SB) Carboline Company

Carbomastic 15 (SB) Carboacrylic 3359 (WB) 350 HanleyIndustrialCt.

Cargoguard 893 (SB) Carboxane 2000 (SB) St. Louis, MO 63114
(800) 677-0753

Devran 201H (SB) Devthane 379

Macropoxy 646-100 Hi-Solids

Polyurethane 250

Interseal 670HS (SB)
Interseal 670HS(SB)

Interfine 979 (SB)
Interfine 878 (SB)

www.carboline.com

(SB) ICI Devoe Coatings Co.
4000 Dupont Circle
Louisville, KY 40207
(800) 654-2616

www .devoecoatings.com

Sherwin Williams

101 Prospect Ave
Cleveland, OH 44115
(800) 336-1110
www.sherwin-william.com

International Paint

6001 Antoine Dr.
Houston, TX 77091

(713) 682-1711
www.international-pc.com

COATING SYSTEM NO. 4

Coating System No. 4 shall consist of a non-skid coating system applied to

steel floor surfaces subject to
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Approved Non-skid Coatings shall meet MIL-PRF-24667, Type 1, as available

from American Safety Technologies, Inc., 565 Eagle Rock Avenue, Roseland,

NJ 07068, telephone (800) 631-7841, www.astantislip.com, or approved equal
(Primer MS-7C, Topcoat MS 400G, Color Topping MS-200).

Primer Non-skid Manufacturer
MS-7C7 AS-2300 SCILTC American Safety Technologies, Inc.

- Type 1 - High Durability, rollable deck coating
- Composition G - General use abrasive deck system
- Non-8kid coating shall conform to MIL-PRF-24667

PART 3 EXECUTION
3.1 SURFACE PREPARATION
3.1.1 General

The on-site abrasive blasting and painting work shall require complete
containment, collection and disposal of waste material in accordance with
OSHA and local government and KSC environmental and safety regulations for
handling hazardous materials and personnel protection.

The Contractor shall submit a plan and procedure for approval by the
Contracting Officer for the protection of personnel and the environment
during abrasive blasting and painting. The submittal shall describe
materials, equipment and instrumentation used for compliance to contain,
collect and dispose of waste materials in accordance with OSHA and the
local authority.

Faying surfaces that will become inaccessible after installation shall be
abrasive blasted and coated with inorganic zinc only, prior to installation.

Surfaces that are part of slip-critical joints shall be abrasive blasted
and coated with inorganic zinc only prior to installation.

Surfaces to be welded shall be masked off and left uncoated. After
installation by completion of field welding, all uncoated surfaces shall be
cleaned and painted in accordance with paragraph 3.3.

Surfaces shall be inspected and degreased as required prior to subsequent
surface preparation and the application of protective coatings. Degreasing
shall be by solvent cleaning, detergent washing, or steam cleaning.

SSPC SP 1 shall apply for solvent cleaning.

Immediately after the surface to be coated has been prepared, it will be
inspected by the NACE Inspector to determine compliance with the
specification for surface preparation. Any areas not meeting the surface
preparation requirements shall be re-cleaned until approved. No coatings
shall be applied until the surface preparation has been approved.

Prepared surfaces shall be coated within 6 hours after completion of
surface preparation and before rusting or recontamination occurs. Surfaces
not coated within 6 hours or which show rusting or contamination,
regardless of the length of time after preparation, shall be reprepared.

Fastener holes shall be treated as uncoated surfaces and shall be coated in
accordance with this specification.
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Surface preparation and coating operations shall be sequenced so that
freshly applied coatings will not be contaminated by dust or foreign matter.

312 Colors
Inorganic zinc coatings shall be pigmented so that there is a definite
contrast between the coating and the dull gray appearance of the blasted
steel surface during the coating application. Color coding for fluid
system piping shall be in accordance with KSC-STD-SF-0004. Finish coat
colors specified in paragraph 3.6 shall be in accordance with FED-STD 595

color numbers using pigments free of lead, chromium and cadmium.

3:d:3 Abrasive Blasting (AB)
Abrasive blasting shall conform to SSPC SP 10.
Compressed air used for abrasive blasting shall be free of moisture and oil.

Surfaces not to be blasted are:

Prefinished surfaces except when specified to be blast-cleaned in the
coating schedule

Piston rods and bearing surfaces
A minimum nozzle pressure of 90 pounds per square inch shall be maintained.
Weld slag, weld spatter, and foreign matter shall be removed from surfaces
to be coated prior to abrasive blasting using mechanical methods as

specified.

Blast cleaning shall achieve a 1.5-to 3.0-mil anchor profile as indicated
by a surface profile comparator, replica tape, or similar device.

Rust and corrosion shall be removed from pits and depressions.
Abrasive blast aggregate shall not be reused.

All traces of abrasive residué and dust shall be removed from the surface,
leaving it clean and dry.

3.1.4 Mechanical Cleaning (MC)

Where mechanical cleaning is specified required, needle scalers or abrasive
disks or wheels shall be used in accordance with SSPC SP 3 and SSPC SP 11,
leaving the surface anchor profile of the surface cleaned with the power
tool equal to 1.5 mil to 3.0 mil. All rust shall be completely removed
from pits and depressions.

3.2 INSPECTION OF SURFACE PREPARATION

Immediately after the surface has been prepared, it will be inspected by
the NACE inspector to determine compliance with the specification for
surface preparation. Any areas not meeting the surface preparation
requirements shall be recleaned until approved. No coatings shall be
applied until the surface preparation has been approved.
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