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SECTION 33 40 00

STORM DRAINAGE UTILITIES

PART 1   GENERAL

1.1   REFERENCES

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

ACI INTERNATIONAL (ACI)

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 198 (2010) Standard Specification for Joints 
for Concrete Pipe, Manholes, and Precast 
Box Sections Using Preformed Flexible 
Joint Sealants

AASHTO M 294 (2010) Standard Specification for 
Corrugated Polyethylene Pipe, 300- to 
1500-mm Diameter

AMERICAN RAILWAY ENGINEERING AND MAINTENANCE-OF-WAY ASSOCIATION 
(AREMA)

ASTM INTERNATIONAL (ASTM)

ASTM A 48/A 48M (2003; R 2008) Standard Specification for 
Gray Iron Castings

ASTM A 536 (1984; R 2009) Standard Specification for 
Ductile Iron Castings

ASTM C 1433 (2010) Standard Specification for Precast 
Reinforced Concrete Box Sections for 
Culverts, Storm Drains, and Sewers

ASTM C 231 (2010) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method

ASTM C 270 (2010) Standard Specification for Mortar 
for Unit Masonry

ASTM C 425 (2004; R 2009) Standard Specification for 
Compression Joints for Vitrified Clay Pipe 
and Fittings

ASTM C 443 (2005ae1) Standard Specification for 
Joints for Concrete Pipe and Manholes, 
Using Rubber Gaskets
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ASTM C 478 (2009) Standard Specification for Precast 
Reinforced Concrete Manhole Sections

ASTM C 877 (2008) External Sealing Bands for Concrete 
Pipe, Manholes, and Precast Box Sections

ASTM C 923 (2008) Standard Specification for 
Resilient Connectors Between Reinforced 
Concrete Manhole Structures, Pipes and 
Laterals

ASTM D 1557 (2009) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
ft-lbf/ft3) (2700 kN-m/m3)

ASTM D 1751 (2004; R 2008) Standard Specification for 
Preformed Expansion Joint Filler for 
Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (2004a; R 2008) Standard Specification for 
Preformed Sponge Rubber Cork and Recycled 
PVC Expansion

ASTM D 2167 (2008) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D 2321 (2009) Standard Practice for Underground 
Installation of Thermoplastic Pipe for 
Sewers and Other Gravity-Flow Applications

ASTM D 3034 (2008) Standard Specification for Type PSM 
Poly(Vinyl Chloride) (PVC) Sewer Pipe and 
Fittings

ASTM D 3212 (2007) Standard Specification for Joints 
for Drain and Sewer Plastic Pipes Using 
Flexible Elastomeric Seals

ASTM D 6938 (2010) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)

1.2   Related Requirements (LEED)

Section 01 35 43.98 ENVIRONMENTAL PROTECTION PROCEDURES for disposal of 
construction and demolition waste.

1.3   SUBMITTALS

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

SD-03 Product Data

Placing Pipe

SECTION 33 40 00  Page 2



PBS Security Main Gate 16006

  Printed copies of the manufacturer's recommendations for 
installation procedures of the material being placed, prior to 
installation.

Local/Regional Materials;

Submit documentation indicating distance between manufacturing 
facility and the project site.  Indicate distance of raw material 
origin from the project site.  Indicate relative dollar value of 
local/regional materials to total dollar value of products 
included in project.

Piping

Frame and cover for gratings

Concrete

Yard Inlet

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

Piping

Frame and cover for gratings

SD-04 Samples

Pipe for Culverts and Storm Drains

SD-06 Test Reports

Swelling Test

Hydraulic Test

Pneumatic Plug Test

SD-07 Certificates

Resin Certification

Pipeline Testing

Hydrostatic Test on Watertight Joints

Determination of Density

Frame and Cover for Gratings

  Certified copies of test reports demonstrating conformance to 
applicable pipe specifications, before pipe is installed.  
Certification on the ability of frame and cover or gratings to 
carry the imposed live load.
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1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery and Storage

Materials delivered to site shall be inspected for damage, unloaded, and 
stored with a minimum of handling.  Materials shall not be stored directly 
on the ground.  The inside of pipes and fittings shall be kept free of dirt 
and debris.  Before, during, and after installation, plastic pipe and 
fittings shall be protected from any environment that would result in 
damage or deterioration to the material.  Keep a copy of the manufacturer's 
instructions available at the construction site at all times and follow 
these instructions unless directed otherwise by the Contracting Officer.  
Solvents, solvent compounds, lubricants, elastomeric gaskets, and any 
similar materials required to install plastic pipe shall be stored in 
accordance with the manufacturer's recommendations and shall be discarded 
if the storage period exceeds the recommended shelf life.  Solvents in use 
shall be discarded when the recommended pot life is exceeded.

1.4.2   Handling

Materials shall be handled in a manner that ensures delivery to the trench 
in sound, undamaged condition.  Pipe shall be carried to the trench, not 
dragged.

PART 2   PRODUCTS

2.1   PIPE FOR CULVERTS AND STORM DRAINS

2.1.1   HDPE Pipe

All HDPE pipe specified on the drawings shall be watertight smooth wall 
storm sewer piping and meet ASTM 3212 and ASTM C969

2.1.2   PVC Pipe Solid

All solid PVC pipe specified on the drawings shall conform to ASTM D3034 
and ASTM F679 where applicable.  Piping with less than 2.0 foot of cover 
from bottom of pavement will be required to be SDR 26.  All other PVC shall 
be SDR 35.  All piping 6 inch and larger shall be push joint gasket piping.

2.1.3   PVC Perforated Pipe

All under drain piping shall follow ASTM F758 PVC piping.  Piping within 
the rain/bio gardens shall follow this specification.

2.2   DRAINAGE STRUCTURES

2.2.1   Precast Reinforced Concrete Box

Manufactured in accordance with and conform to ASTM C 1433.

2.2.2   Yard Inlet

PVC surface drainage inlets shall include the drain basin type as indicated 
on the contract drawing.  The ductile iron grates for each of these 
fittings are to be considered an integral part of the surface drainage 
inlet and shall be furnished by the same manufacturer.  The drain basins 
required for this contract shall be manufactured from PVC pipe stock, 
utilizing a thermo-molding process to reform the pipe stock to the 
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specified configuration.  The drainage pipe connection stubs shall be 
manufactured from PVC pipe stock and formed to provide a watertight 
connection with the specified pipe system.  This joint tightness shall 
conform to ASTM D 3212 for joints for drain and sewer plastic pipe using 
flexible elastomeric seals.  The pipe bell spigot shall meet the mechanical 
property requirements for fabricated fittings as described by ASTM D 3034, 
Standard for Sewer PVC Pipe and Fittings; ASTM F 1336 Standard for PVC 
Gasketed Sewer Fittings.  The grates furnished for all surface drainage 
inlets shall be ductile iron grates and shall be made specifically for each 
basin so as to provide a round bottom flange that closely matches the 
diameter of the surface drainage inlet.  Grates for drain basins shall be 
capable of supporting H-20 wheel loading for heavy-duty traffic or H-10 
loading for pedestrian traffic.  Metal used in the manufacture of the 
castings shall conform to ASTM A 536 grade 70-50-05 for ductile iron and 
grates shall be provided painted black.

2.3   MISCELLANEOUS MATERIALS

2.3.1   Concrete

Unless otherwise specified, concrete and reinforced concrete shall conform 
to the requirements for 4000 psi concrete under Section 03 30 00 
CAST-IN-PLACE CONCRETE.  The concrete mixture shall have air content by 
volume of concrete, based on measurements made immediately after discharge 
from the mixer, of 5 to 7 percent when maximum size of coarse aggregate 
exceeds 1-1/2 inches.  Air content shall be determined in accordance with 
ASTM C 231.  The concrete covering over steel reinforcing shall not be less 
than 1 inch thick for covers and not less than 1-1/2 inches thick for walls 
and flooring.  Concrete covering deposited directly against the ground 
shall have a thickness of at least 3 inches between steel and ground.  
Expansion-joint filler material shall conform to ASTM D 1751, or ASTM D 1752, 
or shall be resin-impregnated fiberboard conforming to the physical 
requirements of ASTM D 1752.

2.3.2   Mortar

Mortar for pipe joints, connections to other drainage structures, and brick 
or block construction shall conform to ASTM C 270, Type M, except that the 
maximum placement time shall be 1 hour.  The quantity of water in the 
mixture shall be sufficient to produce a stiff workable mortar but in no 
case shall exceed 5 gallons of water per sack of cement.  Water shall be 
clean and free of harmful acids, alkalies, and organic impurities.  The 
mortar shall be used within 30 minutes after the ingredients are mixed with 
water.  The inside of the joint shall be wiped clean and finished smooth.  
The mortar head on the outside shall be protected from air and sun with a 
proper covering until satisfactorily cured.

2.3.3   Precast Reinforced Concrete Manholes

Conform to ASTM C 478.  Joints between precast concrete risers and tops 
shall be full-bedded in cement mortar and shall be smoothed to a uniform 
surface on both interior and exterior of the structure.

2.3.4   Frame and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48/A 48M, 
Class 35B; cast ductile iron, ASTM A 536, Grade 65-45-12.  Weight, shape, 
size, and waterway openings for grates and curb inlets shall be as 
indicated on the plans.
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2.3.5   Joints

2.3.5.1   Flexible Watertight Joints

a.  Materials:  Flexible watertight joints shall be made with plastic 
or rubber-type gaskets for concrete pipe.  The design of joints and the 
physical requirements for plastic gaskets shall conform to AASHTO M 198, 
and rubber-type gaskets shall conform to ASTM C 443.  
Factory-fabricated resilient joint materials shall conform to ASTM C 425.  
Gaskets shall have not more than one factory-fabricated splice, except 
that two factory-fabricated splices of the rubber-type gasket are 
permitted if the nominal diameter of the pipe being gasketed exceeds 54 
inches.

b.  Test Requirements:  Watertight joints shall be tested and shall 
meet test requirements of paragraph HYDROSTATIC TEST ON WATERTIGHT 
JOINTS.  Rubber gaskets shall comply with the oil resistant gasket 
requirements of ASTM C 443.  Certified copies of test results shall be 
delivered to the Contracting Officer before gaskets or jointing 
materials are installed.  Alternate types of watertight joint may be 
furnished, if specifically approved.

2.3.5.2   External Sealing Bands

Requirements for external sealing bands shall conform to ASTM C 877.

2.3.5.3   PVC Plastic Pipes

Joints shall be solvent cement or elastomeric gasket type in accordance 
with the specification for the pipe and as recommended by the pipe 
manufacturer.

2.3.5.4   Corrugated PE Plastic Pipe

Pipe joints shall be silt tight and shall conform to the requirements in 
AASHTO M 294.

2.4   RESILIENT CONNECTORS

Flexible, watertight connectors used for connecting pipe to manholes and 
inlets shall conform to ASTM C 923.

PART 3   EXECUTION

3.1   EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts 
and storm drains, shall be in accordance with the applicable portions of 
Section 31 23 02.98 EXCAVATION, BACKFILLING AND COMPACTING FOR UTILITIES 
and the requirements specified below.

3.2   BEDDING

The bedding surface for the pipe shall provide a firm foundation of uniform 
density throughout the entire length of the pipe.
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3.2.1   Concrete Pipe Requirements

When no bedding class is specified or detailed on the drawings, concrete 
pipe shall be bedded in a soil foundation accurately shaped and rounded to 
conform to the lowest one-fourth of the outside portion of circular pipe or 
to the lower curved portion of pipe arch for the entire length of the pipe 
or pipe arch.  When necessary, the bedding shall be tamped.  Bell holes and 
depressions for joints shall be not more than the length, depth, and width 
required for properly making the particular type of joint.

3.2.2   Plastic Pipe

Bedding for PVC and PE pipe shall meet the requirements of ASTM D 2321.  
Bedding, haunching, and initial backfill shall be either Class IB or II 
material.

3.3   PLACING PIPE

Each pipe shall be thoroughly examined before being laid; defective or 
damaged pipe shall not be used.  Plastic pipe shall be protected from 
exposure to direct sunlight prior to laying, if necessary to maintain 
adequate pipe stiffness and meet installation deflection requirements.  
Pipelines shall be laid to the grades and alignment indicated.  Proper 
facilities shall be provided for lowering sections of pipe into trenches.  
Lifting lugs in vertically elongated metal pipe shall be placed in the same 
vertical plane as the major axis of the pipe.  Pipe shall not be laid in 
water, and pipe shall not be laid when trench conditions or weather are 
unsuitable for such work.  Diversion of drainage or dewatering of trenches 
during construction shall be provided as necessary.  Deflection of 
installed flexible pipe shall not exceed the following limits:

                                                   MAXIMUM ALLOWABLE
                 TYPE OF PIPE                        DEFLECTION (%)

        Plastic                                      Horizontal  5

Not less than 30 days after the completion of backfilling, the Government 
may perform a deflection test on the entire length of installed flexible 
pipe using a mandrel or other suitable device.  Installed flexible pipe 
showing deflections greater than those indicated above shall be retested by 
a run from the opposite direction.  If the retest also fails, the suspect 
pipe shall be replaced.

3.3.1   Concrete, PVC, Ribbed PVC Pipe

Laying shall proceed upgrade with spigot ends of bell-and-spigot pipe and 
tongue ends of tongue-and-groove pipe pointing in the direction of the flow.

3.3.2   Corrugated PE Pipe

Laying shall be with the separate sections joined firmly on a bed shaped to 
line and grade and shall follow manufacturer's recommendations.
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3.4   JOINTING

3.4.1   Concrete Pipe

3.4.1.1   Cement-Mortar Bell-and-Spigot Joint

The first pipe shall be bedded to the established gradeline, with the bell 
end placed upstream.  The interior surface of the bell shall be thoroughly 
cleaned with a wet brush and the lower portion of the bell filled with 
mortar as required to bring inner surfaces of abutting pipes flush and 
even.  The spigot end of each subsequent pipe shall be cleaned with a wet 
brush and uniformly matched into a bell so that sections are closely 
fitted.  After each section is laid, the remainder of the joint shall be 
filled with mortar, and a bead shall be formed around the outside of the 
joint with sufficient additional mortar.  If mortar is not sufficiently 
stiff to prevent appreciable slump before setting, the outside of the joint 
shall be wrapped or bandaged with cheesecloth to hold mortar in place.

3.4.1.2   Cement-Mortar Oakum Joint for Bell-and-Spigot Pipe

A closely twisted gasket shall be made of jute or oakum of the diameter 
required to support the spigot end of the pipe at the proper grade and to 
make the joint concentric.  Joint packing shall be in one piece of 
sufficient length to pass around the pipe and lap at top.  This gasket 
shall be thoroughly saturated with neat cement grout.  The bell of the pipe 
shall be thoroughly cleaned with a wet brush, and the gasket shall be laid 
in the bell for the lower third of the circumference and covered with 
mortar.  The spigot of the pipe shall be thoroughly cleaned with a wet 
brush, inserted in the bell, and carefully driven home.  A small amount of 
mortar shall be inserted in the annular space for the upper two-thirds of 
the circumference.  The gasket shall be lapped at the top of the pipe and 
driven home in the annular space with a caulking tool.  The remainder of 
the annular space shall be filled completely with mortar and beveled at an 
angle of approximately 45 degrees with the outside of the bell.  If mortar 
is not sufficiently stiff to prevent appreciable slump before setting, the 
outside of the joint thus made shall be wrapped with cheesecloth.  Placing 
of this type of joint shall be kept at least five joints behind laying 
operations.

3.4.1.3   Cement-Mortar Diaper Joint for Bell-and-Spigot Pipe

The pipe shall be centered so that the annular space is uniform.  The 
annular space shall be caulked with jute or oakum.  Before caulking, the 
inside of the bell and the outside of the spigot shall be cleaned.

a.  Diaper Bands:  Diaper bands shall consist of heavy cloth fabric to 
hold grout in place at joints and shall be cut in lengths that extend 
one-eighth of the circumference of pipe above the spring line on one 
side of the pipe and up to the spring line on the other side of the 
pipe.  Longitudinal edges of fabric bands shall be rolled and stitched 
around two pieces of wire.  Width of fabric bands shall be such that 
after fabric has been securely stitched around both edges on wires, the 
wires will be uniformly spaced not less than 8 inches apart.  Wires 
shall be cut into lengths to pass around pipe with sufficient extra 
length for the ends to be twisted at top of pipe to hold the band 
securely in place; bands shall be accurately centered around lower 
portion of joint.

b.  Grout:  Grout shall be poured between band and pipe from the high 
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side of band only, until grout rises to the top of band at the spring 
line of pipe, or as nearly so as possible, on the opposite side of 
pipe, to ensure a thorough sealing of joint around the portion of pipe 
covered by the band.  Silt, slush, water, or polluted mortar grout 
forced up on the lower side shall be forced out by pouring, and removed.

c.  Remainder of Joint:  The remaining unfilled upper portion of the 
joint shall be filled with mortar and a bead formed around the outside 
of this upper portion of the joint with a sufficient amount of 
additional mortar.  The diaper shall be left in place.  Placing of this 
type of joint shall be kept at least five joints behind actual laying 
of pipe.  No backfilling around joints shall be done until joints have 
been fully inspected and approved.

3.4.1.4   Cement-Mortar Tongue-and-Groove Joint

The first pipe shall be bedded carefully to the established gradeline with 
the groove upstream.  A shallow excavation shall be made underneath the 
pipe at the joint and filled with mortar to provide a bed for the pipe.  
The grooved end of the first pipe shall be thoroughly cleaned with a wet 
brush, and a layer of soft mortar applied to the lower half of the groove.  
The tongue of the second pipe shall be cleaned with a wet brush; while in 
horizontal position, a layer of soft mortar shall be applied to the upper 
half of the tongue.  The tongue end of the second pipe shall be inserted in 
the grooved end of the first pipe until mortar is squeezed out on interior 
and exterior surfaces.  Sufficient mortar shall be used to fill the joint 
completely and to form a bead on the outside.

3.4.1.5   Cement-Mortar Diaper Joint for Tongue-and-Groove Pipe

The joint shall be of the type described for cement-mortar 
tongue-and-groove joint in this paragraph, except that the shallow 
excavation directly beneath the joint shall not be filled with mortar until 
after a gauze or cheesecloth band dipped in cement mortar has been wrapped 
around the outside of the joint.  The cement-mortar bead at the joint shall 
be at least 1/2 inch, thick and the width of the diaper band shall be at 
least 8 inches.  The diaper shall be left in place.  Placing of this type 
of joint shall be kept at least five joints behind the actual laying of the 
pipe.  Backfilling around the joints shall not be done until the joints 
have been fully inspected and approved.

3.4.1.6   Plastic Sealing Compound Joints for Tongue-and-Grooved Pipe

Sealing compounds shall follow the recommendation of the particular 
manufacturer in regard to special installation requirements.  Surfaces to 
receive lubricants, primers, or adhesives shall be dry and clean.  Sealing 
compounds shall be affixed to the pipe not more than 3 hours prior to 
installation of the pipe, and shall be protected from the sun, blowing 
dust, and other deleterious agents at all times.  Sealing compounds shall 
be inspected before installation of the pipe, and any loose or improperly 
affixed sealing compound shall be removed and replaced.  The pipe shall be 
aligned with the previously installed pipe, and the joint pulled together.  
If, while making the joint with mastic-type sealant, a slight protrusion of 
the material is not visible along the entire inner and outer circumference 
of the joint when the joint is pulled up, the pipe shall be removed and the 
joint remade.  After the joint is made, all inner protrusions shall be cut 
off flush with the inner surface of the pipe.  If nonmastic-type sealant 
material is used, the "Squeeze-Out" requirement above will be waived.
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3.4.1.7   Flexible Watertight Joints

Gaskets and jointing materials shall be as recommended by the particular 
manufacturer in regard to use of lubricants, cements, adhesives, and other 
special installation requirements.  Surfaces to receive lubricants, 
cements, or adhesives shall be clean and dry.  Gaskets and jointing 
materials shall be affixed to the pipe not more than 24 hours prior to the 
installation of the pipe, and shall be protected from the sun, blowing 
dust, and other deleterious agents at all times.  Gaskets and jointing 
materials shall be inspected before installing the pipe; any loose or 
improperly affixed gaskets and jointing materials shall be removed and 
replaced.  The pipe shall be aligned with the previously installed pipe, 
and the joint pushed home.  If, while the joint is being made the gasket 
becomes visibly dislocated the pipe shall be removed and the joint remade.

3.5   DRAINAGE STRUCTURES

3.5.1   Manholes and Inlets

Construction shall be of precast reinforced concrete, complete with frames 
and covers or gratings.

3.5.1.1   Precast Concrete Manholes

Precast concrete manhole risers, base sections and tops shall conform to 
ASTM C478; base and first riser shall be monolithic.

3.5.1.2   Precast Concrete Catch Basin

Precast concrete catch basin riser, base section and top shall conform to 
ASTM C 478.  Base section shall have 6 inch minimum thickness for floor 
slab and 5 inch minimum thickness for walls and base riser section and 
having separate base slab or base section with integral floor.  Riser 
section shall have 5 inch minimum thickness, 48 inch diameter and lengths 
to provide depth indicated.  Joint sealant shall be bitumen or butyl rubber 
and conform to ASTM C 990.  Grade rings shall include 2 or 3 reinforced 
concrete rings, of 6 to 9 inch total thickness that match 24 inch diameter 
frame and grate.  Steps shall be ASTM A 615 deformed, 1/2 inch steel 
reinforcing rods encased in ASTM D 4101, PP wide enough to allow worker to 
place both feet on 1 step and designed to prevent lateral slippage off of 
step.  Cast or anchor steps into sidewalls at 12 to 16 inch intervals.  
Omit steps if total depth from floor of catch basin to finished grade is 
less than 60 inch.  

3.5.1.3   Yard Inlet

The specified PVC surface drainage inlet shall be installed using 
conventional flexible pipe backfill materials and procedures.  The backfill 
material shall be crushed stone or other granular material meeting the 
requirements of class 1 or 2 material as defined in ASTM D 2321.  The 
surface drainage inlets shall be bedded and back-filled uniformly in 
accordance with ASTM D 2321.  The drain basin body will be out at the time 
of the final grade so as to maintain a one piece, leak proof structure.  No 
brick, stone or concrete block will be used to set the grate to the final 
grade height.  For H-20 load rated installation, an 8 inch to 10 inch thick 
concrete ring will be poured under the grate and frame as recommended by 
details provided from the manufacturer.
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3.6   BACKFILLING

3.6.1   Determination of Density

Testing is the responsibility of the Contractor and performed at no 
additional cost to the Government.  Testing shall be performed by an 
approved commercial testing laboratory or by the Contractor subject to 
approval.  Tests shall be performed in sufficient number to ensure that 
specified density is being obtained.  Laboratory tests for moisture-density 
relations shall be made in accordance with ASTM D 1557 except that 
mechanical tampers may be used provided the results are correlated with 
those obtained with the specified hand tamper.  Field density tests shall 
be determined in accordance with ASTM D 2167 or ASTM D 6938.  When 
ASTM D 6938 is used, the calibration curves shall be checked and adjusted, 
if necessary, using the sand cone method as described in paragraph 
Calibration of the referenced publications.  ASTM D 6938 results in a wet 
unit weight of soil and ASTM D 6938 shall be used to determine the moisture 
content of the soil.  The calibration curves furnished with the moisture 
gauges shall be checked along with density calibration checks as described 
in ASTM D 6938.  Test results shall be furnished the Contracting Officer.  
The calibration checks of both the density and moisture gauges shall be 
made at the beginning of a job on each different type of material 
encountered and at intervals as directed.

3.7   PIPELINE TESTING

Contractor shall provide test equipment or engage the services of a firm to 
provide the necessary testing.

A.  Deflection Test

1.  A deflection test shall be made by pulling through the sewer a rigid
    ball or mandril having a diameter equal to 95% of the inside diameter
    of the pipe.

2.  Deflection tests shall be performed no sooner than 60 days following
    completion of backfill.

3.  All plastic pipe shall be tested for deflection.

4.  Maximum ring deflection of pipe when backfilled shall be equal to or
    less than 5 percent of average inside diameter.

5.  A copy of diameter record shall be submitted to the Engineer.

6.  Any pipe showing deflections in excess of 5%, sixty (60) days after
    installation, shall be replaced at no cost to the Owner.

B.  Testing Manholes

The manhole shall be filled with water (inlets and outlets plugged 
temporarily) and allowed to stand for 24 hours, then no loss of water will 
be permitted in a 4-hour period.

3.7.1   Interior Inspection of Pipe

Installed pipe shall be inspected when 2 feet of earth cover is in place 
and upon completion of project.  Displaced or misaligned pipe, 
infiltration, accumulation of debris, or other defects shall be corrected 
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by the Contractor at no additional cost to the Government.

3.7.2   Final Cleaning

Upon completion of construction and prior to final project acceptance by 
NASA, the Contractor shall clean the sewer lines and any adjacent pipes 
affected by sedimentation or construction debris during construction.  
Cleaning shall be accomplished using a combination sewer truck capable of 
1378 KPa at 333 liters/minute (2,000 PSI at 88 GPM) with disposal of spoils 
to follow all local, GRC, county, state and federal regulations.

3.7.3   Video Inspection

Video inspection of all newly constructed sewers up to and including the 
next manhole upstream and downstream of all new construction shall be 
performed by the Contractor.  A DVD and associated reports viewable in 
Microsoft Word format shall be provided to NASA.  NASA reserves the right 
to request that any portion of newly installed or adjacent sewers with 
evidence of sedimentation and debris due to construction upon NASA review 
of the sewer TV inspection media shall be re-cleaned at no additional 
expense to the Government.  All cleaning and inspection shall be performed 
in accordance with National Association of Sewer Service Companies (NASSCO) 
standards.

3.8   ACCEPTANCE

Sections of the sewer found defective in material, alignment, grade, or 
joints shall be corrected at no additional cost to the Government before 
acceptance.

3.9   FIELD PAINTING

After installation, clean cast-iron frames, covers, gratings, and steps not 
buried in masonry or concrete to bare metal of mortar, rust, grease, dirt, 
and other deleterious materials and apply a coat of bituminous paint.  Do 
not paint surfaces subject to abrasion.

        -- End of Section --
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