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USE WITH 2006 STANDARDS.

Use for extending the life of existing culverts 18 inches through 30 inches in diameter that have structural integrity but need sealing and are in need of repair.

Refer to Index 2.1.2 DIB 83-01, "Service Life for Culvert Rehabilitation" for further guidance.

Add to SSP 15-010 "Existing Highway Facilities."

Include SSP 15-520 "Pipeliner."

For locations where there are no alternative pipeliners shown and deformed/re-formed pipeliner is the only pipeliner shown, use BEES item 155330 through 155334 Deformed/Re-Formed HDPE Pipeliner.

DEFORMED/RE-FORMED HDPE PIPELINER

General

Summary

1

This work includes rehabilitating the interior of host pipes with deformed/re-formed high density polyethylene (HDPE) pipeliner.

2

Deformed/re-formed high density polyethylene (HDPE) pipeliner consists of inserting a continuously extruded deformed HDPE pipeliner into a host pipe, temporarily sealing ends and introducing steam and pressure to reform pipeliner against host pipe interior wall.

3

Completed deformed/re-formed HDPE pipeliner must prevent infiltration of groundwater into rehabilitated host pipe and prevent exfiltration of flows from rehabilitated host pipe.

Standards

4

Deformed/re-formed HDPE pipeliner must comply with these special provisions and the following standards:

1.
ASTM D 2412 Standard Test Method for Determination of External Loading Characteristics of Plastic Pipe by Parallel-Plate Loading

2.
ASTM D 3350 Standard Specification for Polyethylene Plastics Pipe and Fittings Materials
3.
ASTM F 714 Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter

Related Sections

5

Deformed/re-formed HDPE pipeliner must comply with general specifications under "Pipeliner" of these special provisions.

Submittals

6

Submittal procedures must comply with submittals under "Pipeliner" of these special provisions.

7

Submit Certificate of Compliance as specified in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications for each type of deformed/re-formed HDPE pipeliner furnished.

8

Do not start pipeliner work until the Engineer accepts your submittals for:

1.
Design Calculations for Pulling Force Limits:  Limit measured pulling force during pulling activity to the allowable tensile stress (1,500 psi or 50 percent of the yield stress) times pipeliner wall cross-sectional area.  Pulling force must not exceed axial strain limits of deformed pipe if deformed/re-formed HDPE pipeliner is to be pulled into place.

Materials

Pipeliner

9

Pipeliner must be solid wall HDPE pipe as specified in ASTM F 714 for folded pipe material composition with these properties:

1.
Standard dimension ratio SDR 21, 26, or 32.5, or as ordered by the Engineer

2.
Pipe stiffness 61 psi (SDR 21), 31 psi (SDR 26), and 16 psi (SDR 32.5) as specified in ASTM D 2412

3.
Capable of expanding 10 percent

Fabrication

10

Fabricate deformed/re-formed HDPE pipeliner to a size that when installed it neatly fits internal circumference of host pipe.  Allow for 2 to 5 percent ovality in design calculations of deformed/re-formed HDPE pipeliner for circumferential stretching during installation.

Construction

General

11

Protect deformed/re-formed HDPE pipeliner and host pipe during installation to prevent damage.

Installation

12

When installing, deformed/re-formed HDPE pipe liner must be homogenous and free of defects, cracks, holes, blisters, foreign materials and other deleterious faults.

13

Furnish and maintain in good condition all equipment necessary for proper execution and inspection of the work.

14

During pulling activities, use appropriate sleeves and rollers to protect pipeliner.

Re-Forming

15

When deformed/re-formed HDPE pipeliner is in place, cut pipeliner; insert and secure processing manifolds (pipeliner end closing assembly used for heat and pressure control within pipeliner) at both pipeliner ends.  Attach temperature and pressure measuring instruments to deformed pipeliner at both ends.

16

After deformed/re-formed HDPE pipeliner is outfitted with temperature and pressure measuring instruments, introduce steam into the system until internal temperature reaches a temperature of 226 (F to 244 (F.  For 20 minutes, maintain external skin temperature of 185 (F on pipeliner terminating end.  To provide heat flow, pressurize deformed pipeliner to 14.5 psig, while termination point valves are open.  Increase pressure in increments to 26 psig.

Cooling

17

Cool re-formed pipeliner by applying air or water.  When temperature reduces to 100 (F, slowly raise pressure to 33 psig while applying air or water for continued cooling.  Disconnect equipment after attaining ambient temperature.  Dispose of steam condensate outside of the highway right of way under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Field Quality Control

18

Comply with these field quality control measures:

1.
Monitor and record temperature and pressure throughout installation process to verify compliance with manufacturer's recommendation for each phase of the process.  Submit recorded temperature and pressure.

2.
Visual Test:  Completed deformed/re-formed HDPE pipeliner must be continuous over entire length of mainline run and be free from visual defects such as foreign inclusions, concentrated ridges, discoloration, pitting, pin holes, cracking and other deformities.

3.
Physical Property Test:  Verify physical properties of installed deformed/re-formed HDPE pipeliner through field sampling and testing by an independent testing agency.  Cut a sample from a section of installed deformed/re-formed HDPE pipeliner at upstream, downstream or intermediate access/drainage structure and submit to independent testing agency.  When tested, samples must be at least:

3.1.
3,200 psi tensile strength under ASTM D 638 Standard Test Method for Tensile Properties of Plastics
3.2.
120,000 psi flexural modulus under ASTM D 790 Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials
3.3.
800 percent elongation at break

4.
Remedial Measures:  Comply with proposal for repairs under "Pipeliner" of these special provisions.

Sealing Ends

19

Seal both ends of completed deformed/re-formed HDPE pipeliner to host pipe in a way that prevents water movement between host pipe and pipeliner.  End seal material must consist of epoxy or flexible sealing material approved for use by the pipeliner manufacturer.

Paras 20 and 21: Delete if measured and paid as alternative pipeliner and there is no separate BEES item required; delete heading.

Measurement and Payment

20

The length of deformed/re-formed HDPE pipeliner is measured in linear feet along the flow line of the host pipe.  The Department does not pay for deformed/re-formed HDPE pipeliner placed in excess of the measured length.

21

The contract unit price paid per linear foot for deformed/re-formed HDPE pipeliner includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing and installing deformed/re-formed HDPE pipe liner, complete in place, including sealing ends, restoration of openings, sampling, testing, inspecting, and repairing, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

