
SECTION 15064


PLASTIC PIPE AND FITTINGS

PART 1
GENERAL

1.01
SCOPE OF WORK

A.
Furnish all labor, materials, equipment and incidentals required and install non‑buried plastic piping and appurtenances as shown on the Drawings and as specified herein.

1.02
RELATED WORK

A.
Refer to other Division 15 Specifications in particular and the Drawings and Specifications in general.
1.03
SUBMITTALS

A.
Submit, in accordance with Section 01300, shop drawings and product data required to establish compliance with this Section. Submittals shall include the following:

1.
Shop drawings including piping layouts and schedules shall be submitted to the Engineer and shall include dimensioning, fittings, locations of valves and appurtenances, joint details, methods and locations of supports and all other pertinent technical specifications for all piping to be furnished.

2.
Shop drawing submittals for piping under this Section shall include all data and information required for the complete piping systems. All dimensions shall be based on the actual equipment to be furnished. Types and locations of pipe hangers and/or supports shall be shown on the piping layout for each piping submittal.

1.04
REFERENCE STANDARDS

A.
American Society for Testing and Materials (ASTM).

1.
ASTM D1784 ‑ Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

2.
ASTM D1785 ‑ Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80 and 120.

3.
ASTM D2447 ‑ Standard Specification for Polyethylene (PE) Plastic Pipe, Schedules 40 and 80, Based on Outside Diameter.

4.
ASTM D2464 ‑ Standard Specification for Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80.

5.
ASTM D2466 ‑ Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40.

6.
ASTM D2467 ‑ Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80.

7.
ASTM D2564 ‑ Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping Systems.

8.
ASTM D2657 ‑ Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings.

9.
ASTM D2665 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste and Vent Pipe and Fittings.

10.
ASTM D2855 ‑ Standard Practice for Making Solvent‑Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and Fittings.

11.
ASTM D3261 ‑ Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing.

12.
ASTM D3311 - Standard Specification for Drain, Waste, and Vent (DWV) Plastic Fittings Patterns.

13.
ASTM F437 ‑ Standard Specification for Threaded Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80.

14.
ASTM F438 ‑ Standard Specification for Socket ‑ Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40.

15.
ASTM F439 ‑ Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80.

16.
ASTM F441 ‑ Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80.

17.
ASTM F493 ‑ Standard Specification for Solvent Cements for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe and Fittings.

18.
ASTM F593 ‑ Standard Specification for Stainless Steel Bolts, Hex Cap Screws and Studs.

19.
ASTM F594 ‑ Standard Specification for Stainless Steel Nuts.

B.
Plastic Pipe Institute (PPI)

1.
PPI TR31 - Underground Installation of Polyolefin Piping.

C.
American National Standard Institute (ANSI)

1.
ANSI B16.5 Pipe Flanges and Flanged Fittings.

D.
National Sanitation Foundation (NSF)

E.
Where reference is made to one of the above standards, the revision in effect at the time of bid opening shall apply.

1.05
QUALITY ASSURANCE

A.
All plastic pipe and fittings of each type shall be furnished by a single manufacturer who is experienced in the manufacture of the items to be furnished; however, it shall not be a requirement that the pipe and fittings be manufactured by the same manufacturer, provided that the pipe and fittings are compatible in both compounding and size. The pipe and fittings shall be designed, constructed, and installed in accordance with the best practices and methods and shall be suitable for the intended service.

1.06
SYSTEM DESCRIPTION

A.
Piping shall be installed in those locations as shown on the Drawings.

B.
The equipment and materials specified herein are intended to be standard types of plastic pipe and fittings for use in transporting wastewater, water, air, and chemicals.

C.
Plastic piping systems shall be designed for the conditions indicated on the Drawings.
PART 2
PRODUCTS

2.01
MATERIALS

A.
Poly (Vinyl Chloride) Pipe and Fittings – PVC

1.
Pipe shall be manufactured from PVC compounds meeting ASTM D1784, Class 12454‑B in accordance with ASTM D1785, PVC 1120. The pipe shall have a minimum hydrostatic design stress of 2,000 psi at 73 degrees F and shall be suitable for field cutting and solvent welding. PVC pipe shall be of the sizes as shown on the Drawings and shall be Schedule 80.

2.
All joints shall be flanged.  Solvent-welded joints are not acceptable.
B.
Threaded joints shall be as specified under the applicable ASTM standard for the pipe and fittings being used. Thread sealer shall be thread tape, which shall be standard industrial quality Teflon, Type 1.

C.
Flanged Joints

1.
Where flanged joints are shown on the Drawings, they shall be supplied with 1/8‑in thick full‑faced Viton‑N gaskets or equal.

2.
Flange bolt spacing, number, and dimensions shall conform to the requirements of ANSI B16.5. CPVC and PVC flanges shall be suitable for solvent cementing to the pipe and shall be suitable for a minimum pressure of 150 psi. Two piece sleeved flanges (Van Stone type) shall not be acceptable.
3.
Bolts, nuts and washers for flanged joints shall be for corrosive service conditions and shall be ASTM F593 and F594, Type 316 stainless steel. Anti-seize compound for stainless steel bolts and nuts shall be of a molybdenum disulfide base such as Molycoat‑G or equal.

D.
Fittings, specials, unions, and flanges shall be of the same schedule number and manufactured of the same materials as the pipe. Whenever unions are called out on the Drawings, flanged connections may be substituted, provided that dimensional controls do not preclude use of flanges.

E.
Expansion joints for PVC and CPVC sizes 1/2‑in to 6‑in shall be telescoping type as manufactured by Plastinetics, Inc.; ASAHI/America or equal. Expansion in pipes smaller than 1/2‑in shall be accommodated with expansion loops.

2.02
SURFACE PREPARATION AND SHOP COATING

A.
Painting will not be required on PVC pipe, however, marking the pipe to indicate normal direction of flow and the fluid being transported. Marking systems shall consist of mylar/aluminum sandwich sheets held in place by mastic or adhesive compounds which are compatible with the pipe material.
PART 3
EXECUTION

3.01
INSTALLATION

A.
The installation of plastic pipe shall be strictly in accordance with the manufacturer's technical data and printed instructions.

B.
Installation of valves and fittings shall be in accordance with manufacturer's instructions. Particular care shall be taken not to overstress threaded connections. In making solvent cement connections, the solvent cement or primer shall not be spilled on valves. Any cement allowed to run from joints shall be cleaned from the pipe and fittings immediately.

C.
All piping shall have a sufficient number of unions to allow convenient removal of piping and shall be as approved by the Engineer. PVC and CPVC pipe shall be installed with at least one expansion joint or loop near the center of each straight run of pipe which is 50-ft or longer with the maximum spacing between expansion joints or loops being 150-ft.

D.
Where plastic pipe passes through wall sleeves, the space between the pipe and sleeve shall be sealed with a mechanical sealing element (Thunderline Link Seal or Approved Equal).

E.
All plastic pipe to metal pipe connections shall be made using flanged connections. Metal piping shall not be threaded into plastic fittings, valves, or couplings nor shall plastic piping be threaded into metal valves, fittings, or couplings. Only socket to thread adaptors shall be used for threaded plastic pipe connections to other threaded devices.

F.
Concrete inserts for hangers and supports shall be furnished and installed in the concrete as it is placed. The inserts shall be set in accordance with the requirements of the piping layout and the Contractor shall verify these locations from approved piping layout drawings and the structural drawings. Pipe hangers and supports are specified in Section 15140.

3.02
FIELD TESTING

A.
All pipelines shall remain undisturbed for the minimum curing or cooling time specified for each type of pipe material but no less than 8 hours to develop full curing and complete strength at all joints. All pipe systems shall be flushed clean and then subjected to a hydrostatic pressure test for 12 hours at a test pressure and temperature specified below. Testing procedures shall be as specified below and in Section 15050. Should the temperature not be attainable under hydrostatic conditions, then the test may be performed under hydro‑dynamic conditions, provided that accurate measurements for loss of the test fluid can be made, or the pressure shall be proportionally increased to simulate the stresses of the higher temperature in relation to the lowest system temperature that is expected during the duration of the test. The proportionally higher test pressures shall be determined in accordance with the accepted temperature versus strength properties as published by the pipe manufacturer, PPI or other pipe material standards organization. Allowance for expansion of polyethylene pipe during the test shall be made in accordance with PPI Technical Report TR31.

B.
The test pressures and temperatures for the various pipe lines shall be as described in PART 1 of this Section and the testing requirements are as outlined in Section 15050.
C.
The test shall be performed by slowly filling the piping system, expelling entrapped air from all high points. The fill rate shall be controlled so that the fluid velocity within the pipe system is less than 2 fps. Upon completion of the filling process, the system shall be brought up to the specified test temperature as applicable, holding the system pressure to less than 10 percent of the test pressure. Once the system has been stabilized at the specified test temperature, the pipe should be slowly brought up to the test pressure in such a manner so as to not create shock, surge, or water hammer in the pipe system. The test duration time limit shall not begin until the full pressure specified above has been reached and the system has been stabilized to within 5 percent of the test temperature. The system pressure and temperature shall be maintained to within 1/2 percent but no more than 5 percent of the specified value for the temperature and within 5 psi of the specified value for the pressure. These tolerances shall be held for the entire duration of the test. Upon completion of the test, the pressure shall be slowly removed by opening a valve or other pressure relieving device at a location remote to the location of the pressure/temperature monitoring equipment.

D.
The pressure test shall be monitored by a recording type pressure gauge for tests not requiring temperature control or a dual pen pressure/temperature recording gauge when temperature control is required. The entire test process shall be recorded, including the initial temperature stabilization and pressurization of the piping system. The record shall be continuous through the system test and shall show the final de‑pressurization of the pipe system.

E.
All visible leaks detected during the pressure test shall be repaired and the pressure/ temperature test rerun. A successful test shall be a test in which no visible leaks are detected and the pipe system pressure can be maintained within 1/2 percent but no more than 5 psi of the specified value.

F.
Prior to testing, the pipelines shall be supported in an approved manner to prevent movement during the tests.

3.03
PAINTING

A.
Not required.

END OF SECTION
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