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SECTION 331102
PLASTIC WATER PIPE AND FITTINGS

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Excavation:  Section 310000.


B.
Disinfection:  Section 331300.

1.02
SUBMITTALS


A.
Product Data:  Manufacturer’s specifications with detailed information regarding dimensions, pressure rating, fittings and installation instructions.  Manufacturer’s data must indicate compliance with the standards specified herein.

PART 2   PRODUCTS

2.01
GENERAL


A.
Provide pipe and fittings approved by the National Sanitation Foundation (NSF) for use with potable water.


B.
Each length of pipe (coils at 5 feet intervals) shall be marked to identify size, material type and grade, pressure rating, ASTM Designation, manufacturer, and NSF approval.

2.02
POLYVINYL CHLORIDE (PVC) PIPE


A.
Comply with AWWA Specification C900 for nominal pipe diameters 4 inches through 12 inches and with AWWA Specification C905 for nominal pipe diameters 14 inches through 36 inches.


B.
Pipe Material:  PVC 1120 meeting ASTM cell classification 12454-B..


C.
Pipe used underground in sizes 1-1/2 inches and larger shall be joined using rubber gasketed bells or couplings.  Pipe under 1-1/2 inches shall be joined by solvent cementing.

USE SDR PIPE FOR UNDERGROUND PIPING AND SCHEDULE 40 PIPE FOR INSIDE PIPE AND CASING.  IF THREADED JOINTS ARE DESIRED, SCHEDULE 80 OR HEAVIER PIPE MUST BE USED.  USE ITEMS NEXT 2 PARAGRAPHS BELOW FOR UNDERGROUND PIPE UNDER 1-1/2 INCHES.  THERMAL EXPANSION OF PVC IS APPROXIMATELY 5X THAT OF CAST IRON AND MUST BE CONSIDERED IN DESIGN WHEN APPLICABLE.

D.
PVC pipe, SDR-PR; (Standard Dimension Ratio-Pressure Rated):  ASTM D 2241.


E.
PVC pipe, Schedule 40:  ASTM D 1785.


F.
PVC Pipe with integral bell-end for solvent cementing:  ASTM D 2672.


G.
Pipe shall be of the size, schedule, SDR, and pressure rating shown on the drawings or specified below.

EDIT BELOW TO SUIT PROJECT.  PIPE WITH A GIVEN SDR HAS THE SAME PRESSURE RATING (PR) REGARDLESS OF SIZE.  THE PRESSURE RATING OF SCHEDULE PIPE DECREASES AS THE SIZE INCREASES.
	PRESSURE RATINGS FOR PVC 1120 AND PVC 1220

	NON-THREADED PIPE AT 23 DEGREES C (73.40 F)

	SDR
	PR (PSI)
	SIZE (IN)
	SCH.40 PR (PSI)

	13.5
	315
	1/2
	600

	17
	250
	3/4
	480

	21
	200
	1
	450

	26
	160
	1-1/2
	330

	32.5
	125
	2
	280

	41
	100
	3
	260

	64
	63
	4
	220

	
	
	6
	180


THERMAL EXPANSION OF PE IS APPROXIMATELY 7X THAT OF CAST IRON AND MUST BE CONSIDERED IN DESIGN WHEN APPLICABLE.
2.03
POLYETHYLENE (PE) PIPE


A.
Comply with AWWA Specification C901.


B.
Pipe Material:  PE 3408 High Density Polyethylene (HDPE) meeting ASTM D 3350 cell classification of 334434-C.


C.
Pipe:



1.
PE Pipe (SIDR-PR) based on controlled inside diameter:  ASTM D 2239.



2.
PE Pipe (SDR-PR) based on controlled outside diameter:  ASTM D 3035.


D.
Pipe shall be of the size, SDR and pressure rating shown on the drawings or specified below.

	PRESSURE RATINGS PER ASTM D 2239 AND ASTM D 3035 AT 23 DEGREES C (73.40 F)

	SIDR
	PR (PSI)
	SDR
	PR (PSI)

	5.3
	250
	7
	267

	7
	200
	9
	200

	9
	160
	11
	160

	11.5
	125
	13.5
	128

	15
	100
	15.5
	110



E.
Provide permanent identification of piping by co-extruding pipe identification, such as striping, into the pipe’s outer surface.  Identification material shall be the same material as the pipe material except for color.  Identification printed or painted on the pipe surface will not be acceptable.

THERMAL EXPANSION OF PB IS APPROXIMATELY 8X THAT OF CAST IRON AND MUST BE CONSIDERED IN DESIGN WHEN APPLICABLE.
2.04
POLYBUTYLENE (PB) PIPE


A.
Comply with AWWA Specification C902.


B.
Pipe Material:  PB 2110 meeting ASTM D 2581 material Type II, Grade 1, Class C.

NEXT 2 ITEMS BELOW SHOULD BOTH BE RETAINED IF PB PIPE IS SPECIFIED.  EITHER MAY BE USED AT CONTRACTOR’S OPTION.

C.
PB Pipe (SIDR-PR) based on controlled inside diameter:  ASTM D 2662.


D.
PB Pipe (SDR-PR) based on controlled outside diameter:  ASTM D 3000.


E.
Pipe shall be of the size, SDR and pressure ratings shown on the drawings or specified below.

	PRESSURE RATINGS PER ASTM D 2662 AND ASTM D 3000 AT 23 DEGREES C (73.4F)

	SIDR
	PR (PSI)
	SDR
	PR (PSI)

	9
	200
	11
	200

	11.5
	160
	13.5
	160

	15
	125
	17
	125


2.05
PLASTIC FITTINGS


A.
Provide fittings of the same size and pressure rating as the pipe to which they are connected.


B.
Provide fittings as recommended by the pipe manufacturer to comply with the appropriate Standard listed below:

EDIT TO SUIT.


PVC Socket Type, Schedule 40:  ASTM D 2466.



PE Fused Butt Type, Schedule 40:  ASTM D 3261.



PE Fused Socket Type, SDR 11:  ASTM D 2683.



Insert Type for PE pipe:  ASTM D 2609.


C.
Provide stainless steel clamps with insert type fittings for PE pipe.

2.06
SOLVENT CEMENT AND JOINTS


A.
Solvent Cement for Joining PVC Pipe and Fittings:  ASTM D 2564.


B.
Rubber Gasketed Joints:  ASTM D 3139.

PART 3   EXECUTION

3.01
INSPECTION


A.
Inspect pipe and fittings before installation.  Remove defective materials from the site.

3.02
GENERAL


A.
Install pipe in accordance with the manufacturer’s recommendations.

REFER TO ASTM D 2774 FOR PROPER INSTALLATION OF UNDERGROUND PIPE.  DRAWINGS MUST CONFORM TO RECOMMENDED PRACTICE.

B.
Underground Pipe:  Install in accordance with ASTM D 2774.


C.
PVC Pipe with Solvent Cemented Joints:  Install in accordance with ASTM D 2855.


D.
Pipe with Heat Fused Joints:  Install in accordance with ASTM D 2657.

3.03
INSTALLATION


A.
Install pipe as indicated on the Drawings.


B.
Pipe in Trenches:



1.
Keep trenches free from water.



2.
Grade and shape trench bottom to insure a firm uniform bearing for the entire trench length.  Provide a minimum cover of 4’-6” to finished grade unless otherwise shown on the drawings.



3.
Cut pipe as recommended by the manufacturer.



4.
Lay pipe on a continuously rising grade from low points to high points at service lines, air release valves or hydrants.



5.
At each joint, dig a bell hole sufficiently wide and deep to allow the pipe barrel to bear uniformly on the trench bottom.



6.
Construct concrete thrust blocks behind bends, tees, caps and plugs as shown on the drawings.  Cast concrete against undisturbed earth.

3.04
PROTECTING PIPE


A.
During the progress of the Work keep pipe clean from all sediment, debris, and other foreign material.


B.
Close all open ends of pipes and fittings securely with removable plugs at end of Work day, during storms, when the Work is left at any time, and at such times as the Director’s Representative may direct.

3.05
DISINFECTION


A.
Disinfect as specified in Section 02510.

3.06
PERFORMANCE


A.
Description:  Before testing, backfill or otherwise brace the pipe barrels between joints to prevent movement under pressure.


B.
Hydrostatic Test:  Before testing, backfill or otherwise brace the pipe barrels between joints to prevent movement under pressure.



1.
After the water main has been disinfected and before the pipe joints, fittings, valves, or other appurtenances are covered, expel and test the water main for two hours at 1.5 times the pressure rating(s) listed for the various types of pipe specified in Part 2.



2.
Remove all defective pipe, fittings, valves and appurtenances and replace with sound pipe, fittings, valves, or appurtenances, and repair all joints showing visible leaks until tight and repeat the test until satisfactory to the Director’s Representative.


C.
Leakage Test:



1.
Conduct a leakage test after the pressure test has been satisfactorily completed.



2.
Leakage is defined as the quantity of water to be supplied into the laid pipe, or any valved section thereof, necessary to maintain the specified leakage test pressure after the pipe has been filled with water and the air expelled.



3.
The duration of each leakage test shall be two hours.



4.
During the leakage test subject the pipe to its rated pressure.



5.
No pipe installation will be accepted until the leakage is not more than the number of gallons per hour as determined by the following formula:




L - ND X the square root of P




7400




in which:




L = allowable leakage in gallons per hour




N = number of joints in length of pipe line tested




D = nominal diameter of pipe, inches




P = average test pressure during the leakage test (PSI)



6.
Should any test of pipe disclose leakage greater than that computed by the above formula, locate and repair the defects so that the leakage is within the specified allowance.  The hydrostatic and leakage tests shall be made on such lengths of pipe and in such manner as the Director’s Representative shall direct and in their presence.  Keep trenches free from water to the satisfaction of the Director’s Representative until the completion of the tests.


D.
Connections:



1.
Make connections between the pipe lines installed under this contract and the existing pipe lines or structures shown on the drawings.  Should it be impossible to make a connection shown on the drawings because the pipe with which the connection is shown to be made has not yet been installed, lay the pipe to a point directed by the Director’s Representative and plug or cap the end in a satisfactory manner; identify the terminal point with a stake extending above ground marked to indicate the pipe size and service.

END OF SECTION

Updated 09/21/18
Printed 9/21/2018
331102 - 6
Project No. 


