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SECTION 33 05 01 

POLYVINYLCHLORIDE PIPE AND FITTINGS 
 

(Sentences and/or paragraphs that are double underlined indicate revisions that were made from the 
2008 specification.) 

 
PART 1 - GENERAL 
 
1.1 DESCRIPTION 
 

A. The work specified under this section includes the manufacture, construction and 
installation of Polyvinylchloride (PVC) pipe and fittings for Water Lines and for Gravity 
and Pressure Sanitary Sewers. 

 
1.2 REFERENCES 
 

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
 
ASTM D1784  Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 

Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds 
(Latest Edition) 

ASTM F477  Standard Specification for Elastomeric Seals (Gaskets) for Joining 
Plastic Pipe (Latest Edition) 

ASTM F 1483  Standard Specification for Oriented Poly (Vinyl Chloride), (PVCO) 
Pressure Pipe (Latest Edition) 

ASTM C33  Standard Specification for Concrete Aggregates 

ASTM C150  Standard Specification for Portland Cement 

ASTM D1598 Standard Test Method for Time-to-Failure of Plastic Pipe Under 
Constant Internal Pressure 

ASTM D1599 Standard Test Method for Resistance to Short-Time Hydraulic Failure 
Pressure of Plastic Pipe, Tubing, and Fittings 

ASTM D2122 Standard Test Method for Determining Dimensions of Thermoplastic 
Pipe and Fittings  

ASTM D2152 Standard Test Method for Adequacy of Fusion of Extruded Poly (Vinyl 
Chloride) (PVC) Pipe and Molded Fittings by Acetone Immersion 

ASTM D2241 Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated 
Pipe (SDR Series)  

ASTM D2564 Standard Specification for Solvent Cements for Poly (Vinyl Chloride) 
(PVC) Plastic Piping Systems 

ASTM F679 Standard Specification for Poly (Vinyl Chloride) (PVC) Large-Diameter 
Plastic Gravity Sewer Pipe and Fittings 

ASTM D2672 Standard Specification for Joints for IPS PVC Pipe Using Solvent 
Cement  
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ASTM D3034 Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings 

ASTM D3212 Standard Specification for Joints for Drain and Sewer Plastic Pipes 
Using Flexible Elastomeric Seals 

ASTM D3139 Standard Specification for Joints for Plastic Pressure Pipes Using 
Flexible Elastomeric Seals 

 
AMERICAN WATER WORKS ASSOCIATION (AWWA) 

 
AWWA C900  Polyvinyl Chloride (PVC) Pressure Pipe, 4-Inch Through 12- Inch for 

Water Distribution (Latest Edition) 

AWWA C909  Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe. 4-Inch 
Through 12-Inch for Water Distribution (Latest Edition) 

AWWA C104  ANSI Standard for Cement-Mortar Lining for Ductile Iron Pipe and 
Fittings for Water 

AWWA C105  ANSI Standard for Polyethylene Encasement for Ductile-Iron Pipe 
Systems 

AWWA C111 ANSI Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe 
and Fittings 

AWWA C116 Protective Fusion Bonded Epoxy Coatings for the Interior and Exterior 
Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply 
Service 

AWWA C153 Ductile Iron Compact Fittings, 3 in. through 24 in. and 54 in. through 64 
in. for Water Service 

AWWA C905 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14 In.-
48 In. 

 
1.3 MEASUREMENT AND PAYMENT  

 
A. Payment shall be made at the price bid per unit length per the specification SECTION 33 

11 13.1 - WATER MAIN CONSTRUCTION or SECTION 33 31 13 - SANITARY 
SEWAGE SYSTEM. 

 
1.4 SUBMITTALS   
 

A. Submit manufacturer’s data on pipe furnished, indicating compliance with the 
specifications regarding dimensions, thickness, weights, and materials. 

B. Submit manufacturer’s “Certificate of Compliance,” stating that the materials furnished 
comply with this specification. 

 
1.5 STORAGE AND HANDLING 
 

A. UNLOADING - COLD WEATHER HANDLING 

As the temperature approaches and drops below freezing extra care should be used in 
handling during cold weather.  Pipe at the bottom of a stack may become out-of-round due 
to the weight of material above it.  Allow the pipe to recover to full initial roundness 
before installation.  Pipe may be unloaded by hand, either by passing over the side or off 
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the truck end.  Sliding one length on another is permissible in unloading pipe, but lengths 
in the bottom layer shall be lifted off of the rough surface of the truck body to avoid 
abrasion.  Compact shipping units (palletized bundles in a wood frame) may be unloaded 
by conventional fork lifts. 

B. STOCKPILES 

Store pipe on a flat surface so as to support the barrel evenly with bell ends overhanging.  
Store random lengths separately where they will be readily available.  Individual lengths of 
pipe should be stacked in piles no higher than 5 feet.  Pipe shall be protected during long 
exposures (over 3 months) to sunlight.  Do not use clear plastic sheets.  Provide for air 
circulation under sheet. 

C. STORING RUBBER RINGS 

Store all rubber rings at a central point and distribute them as needed.  Keep them clean, 
away from oil, grease, excessive heat and electric motors which produce ozone.  If rubber 
rings are not to be used immediately, store them in their cartons, as shipped, in a cool dark 
place out of the direct rays of the sun. 

 
PART 2 – PRODUCTS 
 
2.1 MATERIALS 

 
A. WATER LINES 

 
1. Pipe 

a.   Blue colored Polyvinyl chloride (PVC) pressure pipe, six inch (6”)  through 
twelve inch (12”) , shall conform to the current AWWA – C900 or C909 
standard, be UL listed, be approved by the Texas State Board of Insurance and 
the National Sanitation Foundation.   PVC pipe wall thickness shall be based 
on a working pressure rating of 125 psi at 100° F (DR-14, Class 200 for C900 
or Class 200 for C909.).  The outside diameter shall be identical to ductile-iron 
pipe (CIOD Standard, Table 2, AWWA – C900).  All pipe shall be new and 
have the AWWA designation, pressure class, DR pressure rating and size of 
pipe stamped on the outside of each joint (follow requirements of C900 2.5.2 
Markings). All piping shall be new.  Partial pieces from other projects shall not 
be approved for installation. Metal detector tape shall be installed above all 
PVC pipe at an elevation of 2 feet below natural ground.   

b. Blue colored PVC 4” pipe shall be SDR 21, ASTM D2241. 

c. PVC Pressure Pipe shall be designed and tested in accordance with ASTM 
D1598, D1599, and D2152. 

d.   Fittings for PVC water pipe shall be ductile-iron, and shall conform to AWWA 
C153, unless otherwise specified.   

 Fitting joints shall be mechanical joints.  Bolts and nuts for mechanical joints, 
or flanged ends will be of a high strength corrosion resistant low-alloy steel 
and shall conform to AWWA C111.  Flange bolts and nuts for above ground 
installation shall conform to Appendix A of AWWA C115.  Flange bolts and 
nuts for below ground installation shall be 316 stainless steel.  All fittings shall 
be epoxy coated and lined unless stainless steel is used. 
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 Where joints are to be restrained, use mega-lug type fitting for pipe six (6”) 
inches in size and larger.  Mega-lug type mechanical restraints with less than 6 
contact points will not be allowed for six (6”) inch pipe sizes and larger.  Four 
(4”) inch lines shall be restrained by mid-co restraint or pre-approved equal. 

 Polyethylene wrap or encasement of metal fittings shall conform to AWWA 
C105.  Joint tape shall be self sticking PVC or 8-mil-thick polyethylene. 

e.  Joints:  PVC water pipe shall be furnished with an elastomeric gasket at each 
joint and an integral thickened bell as part of each joint.  Pipe and fittings must 
be assembled with a non-toxic lubricant.  Provisions must be made at each 
joint for expansion and contraction.  Refer to ASTM F477, D3139 and D3212. 

 
B. GRAVITY SANITARY SEWER 

 
1.  Pipe 

Flexible pipe and fittings shall be unplasticized polyvinyl chloride gravity sewer pipe 
shall be green in color, made from clean, virgin, NSF approved Class 12454-B PVC 
conforming to ASTM D1784.  All pipe shall be new and have the ASTM 
designation, SDR, pressure rating and size stamped on the outside of each joint.  All 
markings shall follow requirements of ASTM D3034. 

Polyvinyl chloride (PVC) gravity pipe and fittings in sizes six inch (6") through 
twelve inch (12") shall conform to ASTM D3034 and be UL listed and approved by 
the National Sanitation Foundation.  Pipe and fittings shall be SDR-26.  Eighteen 
inch (18") pipe and fittings shall be SDR-26 and conform to ASTM F-679, be UL 
listed and approved by the National Sanitation Foundation. 
 

C. SEWER FORCE MAIN AND PRESSURE PIPE 
 

1. Pipe 

a. Polyvinyl chloride (PVC) pressure pipe, four (4) inch through eight (8) inch, 
shall be white in color and shall conform to the current ASTM D2241, 
AWWA – C900, or AWWA C909 standard, be UL listed, be approved by the 
Texas State Board of Insurance and the National Sanitation Foundation.  PVC 
pipe pressure class shall be equal to or greater than twice the maximum 
calculated pressure of the force main. 

b. Polyvinyl chloride (PVC) pressure pipe shall be SDR-21 Class 200 and 
conform to the ASTM D2241 standard, be UL listed and approved by the 
National Sanitation Foundation, and shall be white in color.  The outside 
diameter shall be identical to steel pipe. 

c. PVC Pressure Pipe shall be designed and tested in accordance with ASTM 
D1598, D1599, and D2152. 

d. Fittings for PVC pressure pipe shall be ductile-iron, and shall conform to 
AWWA C153, unless otherwise specified.  Fitting joints shall be mechanical 
joints.  Bolts and nuts for mechanical joints, or flanged ends will be of a high 
strength corrosion resistant low-alloy steel and shall conform to AWWA 
C111.  Flange bolts and nuts for above ground installation shall conform to 
Appendix A of AWWA C115.  Flange bolts and nuts for below ground 
installation shall be 316 stainless steel.  All fittings shall be epoxy coated and 
lined unless stainless steel is used. Polyethylene wrap or encasement of metal 
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fittings shall conform to AWWA C105.  Joint tape shall be self sticking PVC 
or 10-mil-thick polyethylene. 

Where joints are to be restrained, use mega-lug type fitting. 

e. Joints:  PVC water pipe shall be furnished with an elastomeric gasket at each 
joint and an integral thickened bell as part of each joint.  Pipe and fittings must 
be assembled with a non-toxic lubricant.  Provisions must be made at each 
joint for expansion and contraction.  Refer to ASTM F477, D3139 and D3212. 

 
2.2 TESTING REQUIREMENTS   
 

See: SECTION 33 01 30 - TESTING OF GRAVITY SEWER SYSTEMS 
SECTION 33 13 10 - HYDROSTATIC TESTING  (Used for Waterlines & Sanitary Sewer 
Force Mains) 

 SECTION 33 13 00 - DISINFECTION OF WATERLINES 
   
PART 3 – EXECUTION 

 
3.1 TRENCHING 
 

A. See Standard Details. 
 

3.2 JOINT ASSEMBLY 
 

A. Push-on joints shall be assembled as follows: 
 

1. Thoroughly clean the groove and bell and insert the gasket, making sure that it faces 
the proper direction and that it is correctly seated. 

2. Dirt or foreign material shall be cleaned from the spigot end to a point one inch (1") 
beyond the reference mark.  A joint lubricant shall be used and applicable 
recommendations of the manufacturer shall be followed. 

3. Be sure that the spigot end is beveled, as square or sharp edges may damage or 
dislodge the gasket and cause a leak.  Push the spigot end into the bell of the pipe 
while keeping the joint straight.  Brace the bell while the beveled end is pushed 
under the ring, so that previously completed joints in the line will not be closed up.  
Make deflection after the joint is assembled. 

4. Push the spigot end in until the reference mark on the spigot end is flush with the end 
of the bell.  If excessive resistance to insertion of the beveled end is encountered or 
the reference mark does not reach the flush position, disassemble the joint, and check 
the position of the ring.  If it is twisted or pushed out of its seat, clean the ring, bell 
and beveled end and repeat assembly.  Be sure both lengths are in proper alignment.  
If the ring was not out of position, measure the distance between the reference mark 
and beveled end, and check it against correct values from the manufacturer.  
Relocate the reference mark if it is out of position. 

5. Small pipe can be pushed into the bell end with a long bar.  Large pipe requires 
additional power, such as a jack, lever puller, or backhoe.  A timber header should be 
used between the pipe and jack or backhoe bucket to avoid damage to the pipe. 

6. At times when pipe laying is not in progress, the open ends of pipe shall be closed by 
watertight plug or other means pre-approved by the Engineer.  The plug shall remain 
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in place until the trench is pumped completely dry. Care must be taken to prevent 
pipe flotation should the trench fill with water. 

B. Mechanical joints shall be assembled as follows: 
 

1. Wipe clean the bell and spigot end.  The spigot end, bell, and gasket should be 
washed with a soap solution to improve gasket seating. 

2. Place the gland on the spigot end with the lip extension toward the spigot end, 
followed by the gasket with the narrow edge of the gasket toward the spigot end of 
the pipe. 

3. Insert the pipe into the bell and press the gasket firmly and evenly into the gasket 
recess.  Keep the joint straight during assembly.  Make deflection after joint 
assembly but before tightening the bolts. 

4. Push the gland toward the bell and center it around the pipe with the gland lip 
against the gasket. 

5. Align bolt holes and insert bolts, with bolt heads behind the bell flange, and tighten 
opposite nuts to keep the gland square with the bell. 

6. Tighten the nuts in accordance with manufacturer’s recommendations. 

C. When it is necessary to deflect pipe from a straight line in either the vertical or horizontal 
plane, or where long radius curves are permitted, the amount of deflection shall not exceed 
that shown in Table 1.  Pipes greater than twelve-inches (12”) in diameter shall not be 
deflected.  

 
TABLE 1 

Maximum Deflection Full Length Pipe 
Push-on Type Joint 

Pipe Diameter 
in. 

Deflection Angle 
Deg. 

Minimum Radius of Curve 
ft. * 

6 2.5 230 

8 1.9 300 

12 1.3 450 

 
* All curvature results from the bending of pipe lengths. There is no 

deflection at the joint. 
 

D. Cutting and Beveling 
 

1. A square cut is essential to insure proper assembly.  Use either a tubing cutter or a 
miter box and carpenter's fine-toothed hand saw or hacksaw.  (Do not use standard 
pipe cutters.  The cutting wheel will crush or damage the pipe.) 

2. Use a factory-finished beveled end as a guide to determine the angle and length of 
taper.  The end may be beveled using a Pilot beveling tool which will cut the correct 
taper automatically or a thin steel, "cheese-grater" type of hand tool, Stanley 
"Sureform" No. 399. 

3. With a pencil or crayon, locate the reference mark at the proper distance from the 
bevel end as indicated by the manufacturer. 
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3.3 POLYETHYLENE TUBE PROTECTION 
 

A. All cast iron and ductile iron fittings shall be provided with 8 mil polyethylene tube 
protection.  Completely cover all fittings and connections with polyethylene film held 
securely in place with joint tape or strapping according to the provisions of AWWA C105. 

 
3.4 EMBEDMENT 
 

A. Install embedment as shown on the Plans and in accordance with SECTION 31 23 33 - 
EXCAVATING, TRENCHING, AND BACKFILLING.  

 
3.5 TAPPING WATER LINES 

 
A. Where a tap occurs within a deflected section of pipe, utilize a fitting (ie: 8” x 1” tapped 

tee) in lieu of tapping the pipe.  

B. The tapping sleeve specified will be the Smith-Blair 662 or the Ford FTSS Stainless Steel 
Tapping Sleeve with Epoxy Coated Flange for pipe sizes 6"-24". 

 
3.6 GRAVITY SANITARY SEWER DEFLECTION TEST 
 

A. The sewer line shall be tested for deflection in accordance with SECTION 33 01 30 - 
TESTING FOR SANITARY SEWAGE GRAVITY SYSTEM. 

 
 

END OF SECTION 


