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USE WITH 2006 STANDARDS.

Use for extending the life of existing culverts 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 plastic pipeliner is the only pipeliner shown, use BEES item codes 155530 through 155580.  For types not listed, create a one-time BEES item code under RTL Guide Section 7.6.1, "Non-Standard Items."  Consult with Headquarters Office of Highway Drainage Design.

PLASTIC PIPELINER

General

Summary

1

This work includes rehabilitating the interior of host pipes with plastic pipeliner and filling the annular space with grout.

Related Sections

2

Plastic pipeliner must comply with general specifications under "Pipeliner" of these special provisions.

Submittals

3

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

4

Submit Certificate of Compliance as specified in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications for plastic pipeliner, and joint system and couplers.

5.  Use with Paras 14 through 20 for annular space grouting.  Delete if not applicable.

Do not start any annular space grouting until the Engineer accepts your submittals for:

1.
Grout Plan (Annular Space):  Submit a separate grout plan for each kind of grout or variation in procedure or installation and the locations or conditions to which each applies.  Before grouting activities start you may change the grout mix, procedure or installation if the Engineer approves.  Grout plan must include:

1.1.
Certified test data by independent testing laboratory verifying:

1.1.1
Proposed grout mix components and proportions

1.1.2.
Proposed grout densities and viscosity

1.1.3.
Initial set time of the grout

1.1.4.
28-day minimum grout compressive strength

1.1.5.
Grout working time before a 15 percent change in density or viscosity occurs

1.2.
Proposed grouting method and procedures

1.3.
Maximum injection pressures (including last lift at the crown)

1.4.
Proposed grout stage (lift) height and volumes (e.g., Stage 1, to spring line; Stage 2, fully grouted)

1.5.
Bulkhead designs and locations

1.6.
Buoyant force calculations during grouting and detailed plan for holding pipeliner on invert of host pipe for a period of time long enough to allow the first lift of grout to set before proceeding to the second lift

1.7.
Provisions for re-establishing lateral connections and openings

1.8.
Pressure gauge, recorder, and field equipment certifications (e.g., calibration by an approved certified lab)

1.9.
Proposed number and location of vents relative to pipe diameter and stiffness and depth of flow in pipeline for grouting activity

1.10.
Strut details

1.11.
Written confirmation that you have coordinated grouting procedures with grout installer and pipeliner manufacturer

1.12.
Calculations or other documentation to verify that the pipe joint will not leak, separate or deform under proposed grouting pressure

2.
Grout Mix Design (Annular Space):  Submit grout mix design including certified test data verifying that mix design complies with density and compressive strength requirements of these special provisions.

Materials

General

6.  Edit as necessary to add or delete requirements.  Plans: show nominal diameter, thickness, and maximum standard dimension ratio if required.  Consult with Headquarters Office of Highway Drainage Design.

Plastic pipeliner must comply with details shown on plans for nominal diameter, thickness, and maximum standard dimension ratio.

7*.  Edit to specify a specific type of plastic pipeliner to be used in the work and there are no options for the contractor to choose.  If used, delete Para 8.  Delete if not applicable.

Plastic pipeliner must be _____.

8.  Use if the contractor is allowed to choose from the list below and delete Para 7.  Edit to delete or add items.  Delete if not applicable.

You may use any of these types of plastic pipeliner:

1.
Ribbed polyvinyl chloride (PVC) drain pipe as specified in Section 64, "Plastic Pipe," of the Standard Specifications

2.
Type S corrugated high density polyethylene (HDPE) pipe as specified in Section 64, "Plastic Pipe," of the Standard Specifications

3.
Standard Dimension Ratio (SDR) 35 polyvinyl chloride (PVC) pipe as specified in AASHTO M 278 and ASTM F 679

4.
Polyvinyl chloride (PVC) closed profile wall pipe as specified in ASTM F 1803

5.
Polyvinyl chloride (PVC) corrugated pipe as specified in ASTM F 794 (Series 46), F 949

6.
High density polyethylene (HDPE) solid wall pipe as specified in AASHTO M 326 and ASTM F 714

7.
Polyethylene (PE) large diameter profile wall sewer and drain pipe as specified in ASTM F 894

Plastic Pipeliner Joints

9

Plastic pipeliner joints or couplers must comply with manufacturer's requirements and be compatible with plastic pipeliner installation method (e.g., push only or push/pull into place) and these requirements:

1.
Joint systems for polyvinyl chloride (PVC) corrugated, closed profile, and polyethylene profile wall pipe with a smooth interior for sliplining applications as specified in ASTM F 949, ASTM F 1803 and ASTM F 894, must be field connected with molded or fabricated couplings that do not increase the outside diameter or reduce the inside diameter when assembled

2.
Procedures for making heat fusion joints for high density polyethylene (HDPE) solid wall pipe as specified in AASHTO M 326 and ASTM F 714 must comply with procedures specified in ASTM F 2620, "Practice for Heat Fusion Joining of Polyethylene Pipe and Fittings"

Item 3.  Edit if "watertight" joints are necessary by adding "and watertightness" after "shear strength."

3.
Joint systems or couplers must comply with "Standard" shear strength provisions as specified in Section 61-1.02, "Performance Requirements for Culvert and Drainage Pipe Joints," of the Standard Specifications

Paras 10 and 11:  Use if grouting annular space for entire length of pipeliner.  Delete if not applicable.

Grout Mix (Annular Space)

10

Grout mix for annular space must consist of low density foam concrete composed of water, cementitious materials and optional chemical admixtures, and these requirements:

1.
Cementitious materials must comply with Section 90-2.01, "Cementitious Materials," of the Standard Specifications and these conditions:

1.1.
Supplementary cementitious materials are not mandatory

1.2
Supplementary cementitious materials may be used only if you provide written confirmation from the foaming agent manufacturer stating the foaming agent is compatible with the proposed supplementary material

2.
Foaming agent must comply with ASTM C 869.

3.
Cast density at point of placement must be from 53 pounds per cubic foot to 68 pounds per cubic foot and minimum compressive strength of 300 pounds per square inch at 28 days.

4.
Compressive strength is determined under ASTM C 495 except specimens must be moist cured before 28-day compressive strength test and not be oven dried.  If grout plan calls for more than a single lift, make a cylinder or other test to demonstrate that proposed grout mix will have attained adequate stiffness before placement of multiple lifts.

11

Mix water, cementitious materials and chemical admixtures before adding foaming agent.  Add foaming agent at the job site.

Construction

General

12

Before installation of plastic pipeliner, comply with Host Pipe Restoration Plan under "Cleaning, Inspecting, and Preparing Host Pipe" of these special provisions.

13

Protect plastic pipeliner and host pipe during installation to prevent damage.

Paras 14 through 20:  Use if grouting annular space for entire length of pipeliner and delete Paras 21 and 22.  Consult with Construction and NPDES to verify the need for a permit or appropriate water quality limitations.  Delete if not applicable.

Grouting Annular Space

14

Fill entire annular space between plastic pipeliner and host pipe with grout.  Before starting this work, submit a remedial plan if entire annular space between plastic pipeliner and host pipe cannot be filled with grout.  Do not start remedial work until the Engineer accepts the remedial plan.

15

Before grouting, host pipe must be free from water and debris.  Do not start grouting activity until existing water flow has been temporarily diverted and approved bulkheads installed.  Start grout injection at upstream end of pipe and progress toward downstream end.  Place grout injection tubes and breather tubes with removable plugs around pipeliner and through bulkheads.

16

During grouting activities comply with these requirements:

1.
Gauge pressure must not exceed 5 pounds per square inch or pipeliner manufacturer's recommendation for pipeliners with a pipe stiffness of less than 29 pounds per square inch

2.
Gauge pumping pressure at point of injection must not exceed 7.25 pounds per square inch for all other plastic pipeliners

3.
Pipeliner must be able to withstand a static head of grout of 6 inches above the highest crown elevation

4.
Maximum grout pressure for static grout head must not exceed maximum allowable gauged pumping pressure for pipeliner

17

Install a grout pressure gauge and recorder immediately adjacent to each injection port to continuously record on paper with ink the actual grouting pressure (to an accuracy +/- 0.5 psi) versus time.  Attach gauge to saddle-type diaphragm seal (gauge saver) to prevent clogging with grout.  All gauges must be certified, calibrated and comply with ANSI B40, Grade 2A.

18

If you pressurize plastic pipeliner, internal pressure must not exceed pipeliner manufacturer's recommendation and grouting plan must show maximum differential pipeliner pressures equivalent to those specified in these special provisions with written confirmation that you have coordinated your grouting procedures with grout installer and pipeliner manufacturer.

19

Grout must be placed in a continuous manner and injected in lifts not exceeding height designated in the grouting plan, or less if needed to avoid floating, shifting or deforming pipeliner.  Monitor injection pressure including last lift at crown.  If pipeliner cannot withstand grouting pressures or static head, then maximum pressure at point of grout injection must be reduced or staged grouting must be employed.

Field Quality Control

20

Comply with these field quality control measures:

1.
Monitor and record pressures throughout grouting process to verify compliance with manufacturer's recommendation for each phase of the process.  Submit recorded pressures to the Engineer within 5 days after completing grouting process.

2.
Deflection Test:  After placement of grout, test plastic pipeliner deflection in the presence of the Engineer using these methods:

2.1.
For pipeliners with nominal inside diameter 36 inches and less: Either pull a mandrel through the pipeliner by hand, or use another method approved by the Engineer.  Before use, the mandrel must be accepted by the Engineer or by another entity approved by the Engineer.  Mandrel must be:

2.1.1.
Rigid, nonadjustable, odd-numbered-leg (9 legs minimum) mandrel having an effective length not less than its nominal diameter

2.1.2.
Fabricated of steel

2.1.3.
Fitted with pulling rings at each end

2.1.4.
Stamped or engraved on some segment other than a runner indicating pipeliner material specification, nominal size and mandrel outside diameter (e.g., HDPE F 714-SDR 26- 36" – 31.569")

2.1.5.
Furnished in a suitable carrying case labeled with the same data as stamped on the mandrel

2.2.
For pipeliners with nominal inside diameter greater than 36 inches: Determine deflection using a 1 inch diameter rigid, nonadjustable metal bar; a minimum radius rigid template; or use another method approved by the Engineer.

3.
Acceptance Criteria: The Engineer accepts deflection for installed plastic pipeliner under these conditions:

3.1.
Pipeliner must be continuous over the entire length of host pipe; free from visual defects such as foreign inclusions, concentrated ridges, discoloration, pitting, pin holes, cracking and other deformities

3.2.
No evidence of over deflection: Evidence of over deflection occurs if mandrel (or other deflection method) fails to pass through pipeliner

3.3.
Pipeliner deflection must be lesser of 5 percent greater than actual pipeliner dimensions at time of placement (including the pipe joint system) or 6-1/2 percent of nominal pipeliner dimension

3.4.
If pipeliner deflection exceeds stated limits, up to a maximum of 8 percent of nominal pipeliner dimension, the Department deducts 20 percent of the total contract unit price paid per linear foot for plastic pipeliner installed at that location

3.5.
The Department rejects plastic pipeliner deflected more than 8 percent of nominal pipeliner dimension

3.6.
There is no segregation or voids in grout

4.
For each batch, perform density and viscosity tests under ASTM C138 and ASTM C 939 in the presence of the Engineer.  The Department rejects grout that exceeds +/- 3 pounds per cubic foot of the design density.  The time of efflux (outflow) must not exceed 20 seconds as specified in ASTM C 939 unless the Engineer approves.

21

Failed pipeliner is subject to deduction or rejection as specified in these special provisions.  Remove and replace rejected pipeliner at your expense under Section 5-1.09 "Removal of Rejected and Unauthorized Work" and Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Paras 22 and 23:  Use if mortaring only the ends of pipeliner.  Use only if it is infeasible to grout the entire length of pipeliner.  If used, delete Paras 5, 10, 11, and 14 through 21.

22  Show detail on plans for mortaring the ends of pipeliner.

Place cement mortar as specified in Section 65-1.06, "Joints," of the Standard Specifications, to form a seal between host pipe and plastic pipeliner as shown on the plans.  Pipe for weep tube must be commercial quality, rigid, plastic pipe.

23.  Show detail on plans.

Place paper or cloth wadding at least 6 inches from each end of the existing pipe as shown on the plans to retain mortar during sealing activities.

Paras 24 through 26:  Delete if measured and paid as alternative pipeliner and there is no separate BEES item required and delete heading.

Measurement and Payment

24

The length of plastic pipeliner is measured in linear feet along the flow line of the host pipe.  The Department does not pay for plastic pipeliner placed in excess of the measured length.

25.  Use if work includes annular space grouting and delete Para 26.  Delete if not applicable.

The contract unit price paid per linear foot for plastic pipeliner includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing, installing plastic pipeliners, complete in place, including annular space grouting plan, grouting, 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.

26.  Use if mortaring the ends of the plastic pipeliner is included in the work and annular space grouting in not included in the work and delete Para 25.  Delete if not applicable.

The contract unit price paid per linear foot for plastic pipeliner includes full compensation for furnishing all labor, materials (including mortar and weep tube pipe), tools, equipment, and incidentals, and for doing all the work involved in installing plastic pipeliners, complete in place, including mortaring the ends of the plastic pipeliner, 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.

