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SPECIFICATION FOR 

FLUID-LOK HDPE DUAL CONTAINMENT PIPE

SECTION 1500 MECHANICAL

1. GENERAL

1.1.1 Summary

This specification shall govern the materials and installation of High Density Polyethylene dual contained system of pipe and structures.  Materials identified in ASTM D-2657 shall be purchased and installed according to this specification.  The general contractor shall be responsible for the overall operation of the complete system.  The mechanical contractor shall be responsible for the acceptable condition of the containment piping.  No deviation from this specification shall be allowed without express written consent of the engineer.

1.1.2 References

ASME B31.3 Hydrostatic Testing Guidelines

AWW C901-Polyethylene Pressure Pipe, Tubing and Fittings, ½” through 3” for Water

AWWA C906-Polyethylene (PE) Pressure Pipe and Fittings, 4” through 63” for Water Distribution.

ASTM F714-Polyethylene Plastic Pipe Based on Outside Diameter (3” to 63”)

NSF Std #14-Plastic Piping Components & Related Materials

ASTM C-1147-Practice for Determining Short Term Tensile Weld Strength of Chemical Resistance

ASTM D-638-Test Method of Tensile Properties of Plastics

ASTM D-790-Test Method for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials

ASTM D-1238-Test Method for Flow Rates of Thermal Plastics by Extrusion Plastometer

ASTM D-1248-Specification for Polyethylene Plastics Molding and Extrusion Materials

ASTM F-1248-Determination of Environmental Stress Crack Resistance (ESCR) of Polyethylene Pipe

ASTM D-1505-Test Method for Density of Plastics by the Density Gradient Technique

ASTM D-1599-Test Method for Short Time Hydraulic Failure Pressure of Plastic Pipe, Tubing and Fittings

ASTM D-1693-Test Method for Environmental Stress Cracking of Ethylene Plastics

ASTM D-2122-Method for Determining Dimensions of Thermal Plastic Pipe and Fittings

ASTM D-2239-Polyethylene Plastic Pipe (SIDR-PR).  (Iron Pipe Size; Inside Diameter)

ASTM D-2513- Specification for Thermoplastic Gas Pressure Pipe, Tubings and Fittings

ASTM D-2657-Guideline for Polyolefin Thermoplastic Butt Fusion Heat Welding

ASTM D-2737-Polyethylene Plastic Tubing (Copper Tube Size; Outside Diameter)

ASTM D-2837- Method for Obtaining Hydrostatic Design Basis for Thermal Plastic Pipe Materials

ASTM D-3035-Polyethylene (PE) Plastic (DR-PR) Based on Controlled Outside Diameter (1/2” to 24”)

ASTM D-3350-Specification for Polyethylene Plastics Pipe and Fittings Material

ASTM D-4218-Test Method for Carbon Black Content in Polyethylene Compounds by the Muffle-Furnace Technique

Plastic Piping Institute Best Practices TR 31/9-79

1.1.3 Definitions

Product pipe = Inside pipe or carrier pipe

Containment Pipe – Outer pipe

1.1.4 System Description

A. System shall be a double-containment piping system produced on High Density Polyethylene on both the product and containment pipe.

B. System shall provide the ability to incorporate leak detection as specified within the Leak Detection Section.  Access tees, pull ropes and low-point instrumentation taps shall be provided as specified by leak detection vendor or contract drawings.

C. System shall provide full containment of all accessories such as floor drains, cleanouts, valves and tanks, etc.

1.2 System Performance Requirements

System shall handle the following:

Description
Product Pipe 
Containment Pipe

Operation Pressure



Operating Temperature



Test Pressure



Media concentration



1.2.1 Submittals

Submit the following:

A. Product data for each type of double containment specified including details of construction relative to materials, dimensions of individual components, profiles and finishes.

B. Product certificates signed by manufacturer of double containment product stating compliance with stated requirements.

C. Welder certificates certifying that welders comply with the installation procedures as outlined by ASTM D 2657 Section 9 prior to construction.

D. Qualifications of firms supplying double containment piping.  Firms must have a minimum of 10 years experience in the design, installation and operation of a thermoplastic double-wall piping system.

1.2.2 Quality Assurance

A. Obtain components from a single source having responsibility and accountability to answer and resolve problems regarding proper installation, compatibility, performance and acceptance.

B. Design, fabricate and install double-containment piping to meet ASME/ANSI B31.3 where applicable manufacturer shall provide thermal stress analysis demonstrating the ability of the double-containment piping system to handle the stated piping conditions with a restrained  or a flexible design, as follows:

1. Restrained Design

The system shall be restrained with no accommodation for inner-pipe movement.  Location of anchors shall be responsibility of manufacturer.

2. Flexible Design

The system shall be a flexible design with provisions to allow inner and outer pipe ability to move independent of one another.  Anchors will be selectively used to direct thermal expansion into expansion loops, offsets, etc.  Size, location and quantity of expansion loops, etc., shall be responsibility of manufacturer.

1.2.3 Delivery, Storage and Handling

A. Deliver double-containment piping as a factory assembled unit with protective wrapping/coverings.

B. Store products on elevated platforms in a dry location with protection from elements.

C. Lift, support and transport double-containment piping per manufacturer’s recommendations.

1.2.4 Warranty

Warranty period is one year after date of substantial completion of installation.

1.2.5 Extra Materials

Turn over to owner at end of construction necessary welding equipment as suggested by manufacturer for repair and maintenance of the double-containment product.

PART 2.  PRODUCTS

2.1  Manufacturers

        Subject to the compliance with requirements and products that may be incorporated into the work include Fluid-Lok by Asahi/America, Inc. of Malden, Massachusetts 1-800-343-3618.

2.2 Materials

A. PIPE AND FITTINGS

The pipe used to fabricate the system supplied under this specification shall be high density, extra high molecular weight polyethylene pipe.  The pipe and fittings shall conform to ASTM D-3350 with minimum cell classification values of 345464C.  The pipe and fittings shall be made from the same polyethylene resin base which meets this specification.

B. PHYSICAL PROPERTIES OF PIPE COMPOUND

Density – the density shall be no less than 0.955 gms/ccm as referenced in ASTM D1505.


Melt Index-the melt index shall be no greater than 0.15 gms/10 minutes when tested in accordance with ASTM D 1238.


Flex Modulus-flexural modulus shall be 135,000 psi as referenced in ASTM D638.


Tensile Strength at yield-tensile strength shall be 3,200 to less than 3,500 psi as referenced in ASTM D638.


ESCR-Environmental Stress Crack Resistance shall be in excess of 5,000 hours with zero failures when tested in accordance with ASTM D 1693-Condition C.


Hydrostatic Design Basis shall be 1,600 psi at 23 degrees C when tested in accordance with ASTM D2837.


Tested according to ASTM F 1248, ring specimen ESCR is zero failures in more than 1,000 hours.


No slow-crack growth pipe ring failures in more than 32 days of testing at 1,600 psi, cycled at 9 RPMs according to Battelle Rotary Test.


The HDPE pipe extruder and resin manufacturer shall be the same company.  Third party testing data may be required by the engineer to certify the manufacturer’s material data.


Chemical resistance date from the pipe manufacturer on the application will be provided as part of the submittal.  The engineer may require a certification letter from the manufacturer as part of the submittal.

C. PIPE DIMENSIONS AND SDR

Pipe supplied under this specification shall have IPS (Iron Pipe Size) OD and shall meet ASTM D 3035.  Pipe sizes shall be as specified in the following table.  The dual containment combination, inner by outer pipe, the ID and OD of the carrier and containment, and the SDRs shall be as specified herein.

Pipe Size
Carrier ID
Carrier OD
Carrier SDR
Cont ID
Cont OD
ConstSDR


















Fittings shall be manufactured to the same IPS ID and OD as the pipe.


All molded and fabricated fittings shall meet the pressure requirements of the system as specified and based on ASTM D2837 Hydrostatic Design Basis for Thermoplastic Pipes.


All molded fittings shall be manufactured per ASTM D3261.


Pipe joints and fittings shall be supplied to the job site ready for simultaneous butt-fusion.


Cleanouts shall be installed every 600 feet or as per the drawings.  Cleanouts shall be capped with metallic blind flanges and a full blind gasket (to prevent condensation on the inside of the metal blind) for easy access.  (Alternate:  Position cleanouts in leak detection manholes, valve boxes or well heads).


Carrier pipe support shall be with full round centralizers welded to the carrier pipe.  Centralizer support spacing per Plastic Piping Institute standards and manufacturer’s recommendations.


The centralizers shall be machined for accuracy from pipe grade resin ½” sheet stock HDPE.  Centralizers have openings at 6 o’clock and 12 o’clock per the drawings.  The opening at 6 o’clock will permit the flow of liquid between the carrier pipe and the containment pipe.  Then minimum vertical opening shall be .75 inches or greater including allowance for internal beads.  The minimum horizontal opening shall be 1.25 inches.  The opening at 12 o’clock shall be the same dimensions.


The OD of the centralizer shall match the ID of the containment piping as closely as possible.


All pipe and fittings with a carrier pipe diameter of 8” or larger and all piping with a carrier pipe of 6” DR 11 or lower DR (thicker wall) shall have the centralizers extrusion welded to the carrier pipe based on the specified support spacing above.  End centralizers shall be extrusion welded to the carrier pipe and the containment piping at the ends of all pipe and fittings.


The pipe and fitting manufacturer shall provide documentation that the fabricator/welders have a minimum of 2 years experience fabricating dual containment systems and shall show compliance with ASTM C 1147.


Force Transfer Dogbones( shall be used to anchor the differential and the total forces from thermal expansion / contraction.  The Force Transfer Dogbone( shall be a mass anchor machined from solid high density polyethylene pipe grade resin.  The coupling shall anchor the inner carrier pipe and the outer containment pipe to an external anchor point.  Force Transfer Dogbones( shall be used to protect fittings from thermal expansion as required by the manufacturer’s thermal analysis of the system based on the standards outlined in this specification.


Force Transfer Dogbones( shall simultaneously fused into the system.


Solid Force Transfer Dogbones( shall be used to segment the annular space as required and drawn.


Force Transfer Dogbones( shall be ported unless indicated on the drawings.  Ports shall provide a continuous annular space and match the openings in the centralizers.  POSITION PORTS PROPERLY DURING INSTALLATION.


End termination/Force Transfer Dogbones( shall be used to seal the system at both ends.  The coupling shall be simultaneously butt fused to the carrier and containment pipe to seal the annular space.  No other closure or termination will be allowed.  This fitting will also provide the transition to single wall piping.


Tie-ins to other piping systems and/or equipment where butt-fusion is not applicable shall be with HDPE flange adapters and coated metal back-up rings, unless otherwise specified by the engineer on the drawings.  Mechanical compression or clamp style fittings will not be allowed under this specification.

PART 3.  EXECUTION

3.1 Installation

A. Install double-containment piping to comply with manufacturer’s recommended procedures.  

B. Installers shall be pre-qualified through sufficient training in butt fusion techniques according to ASTM D2657 Section 9.

C. Hot gas welding shall not be allowed for wetted components.

D. Manufacturer/Manufacturer’s Representative shall provide on-site training in the assembly, installation and operation of double-containment systems.

E. Install continuous running pull rope for installation of leak detection cable if required.  Manufacturer shall supply pipe spools with pull rope in place.

3.2 Testing

       Pressure Systems

       Testing shall be conducted in accordance with manufacturer’s recommendations.  The owner shall be notified at the time of test and choose to be present.

A. Product Pipe

Should be tested hydrostatically to 150% of operating pressure per ASME B31.3 part 345 or per local code.

B. Containment Pipe

The containment piping shall be hydrostatically tested to 150% of operating pressure per ASME B31.3 or per local codes.  The product pipe must be pressurized to the same pressure as the test to prevent collapsing of product pipe.

Alternate to containment pipe hydrostatic test.

To avoid moisture in the containment space, an air test can be conducted on the containment pipe.  Pressure test is recommended at 5 psi and shall not exceed 10 psi.  The inner carrier shall be full of water and under pressure to avoid any possible collapse.

When testing with air, the ambient temperature should be above 32oF and extra safety precautions for personnel shall be put in place during the test.

Drainage Systems

C. Product Pipe

Product pipe shall be tested to 10 feet of H2O or less.  Compressed air or gas may be used at 10 psi where conditions warrant at temperatures above 45oF.  Systems with elevation changes greater than 20 feet of H2O shall be tested at 1-1/2 times the elevation head.  Fabricated fittings shall not be used for these systems; pressure fittings should be used in their place.

D. Containment Pipe

Containment pipe should be tested per 3.2.C.  Compressed air/gas shall be used for systems where electronic leak detection shall be used to prevent contamination of the annular space with moisture.  In no case shall a test pressure of greater than 10 psi of compressed gas/air be allowed.  Ambient temperature shall be above 32oF when using air/gas for testing.
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