SECTION 1104

SEWER SLIPLINING

PART 1 - GENERAL

1.1
INTENT

It is the intent of this portion of the Specification to provide for rehabilitating sewer lines 24-inches in diameter and greater via the installation of a fiberglass, high density polyethylene (HDPE) or polyvinyl chloride (PVC) sliplining pipe.  When completed the liner pipe shall extend from one manhole to the next manhole in a continuous, watertight length. 
1.2
SCOPE OF WORK 

(Engineer shall insert a description of the project specific Scope of Work in this Section.  Any other project specific contracting requirements shall also be enumerated in this Section).

1.3
REFERENCE SPECIFICATIONS AND STANDARDS

This specification references the following American Society for Testing and Materials (ASTM) Standard Specifications, American Water Works Association (AWWA) Specifications and their reference standards, which are made a part hereof by such reference and shall be the latest edition and revision thereof.  All work shall comply with the reference standards unless specifically stated otherwise in this Specification.

A.
ASTM C581 – Standard Practice for Determining Chemical Resistance of Thermosetting Resins Used in Glass-Fiber-Reinforced Structures Intended for Liquid Service.

B.
ASTM D2412 – Standard Test Method for Determination of External Loading Characteristics on Plastic Pipe by Parallel Plate Loading.

C.
ASTM D3262 – Standard Specification for Fiberglass (Glass-Fiber-Reinforced Thermosetting Resin) Sewer Pipe.

D.
ASTM D3567 – Standard Practice for Determining Dimensions of Fiberglass (Glass-Fiber-Reinforced Thermosetting Resin) Pipe and Fittings.

E.
ASTM D3681 – Standard Test Method for Chemical Resistance of Fiberglass (Glass-Fiber-Reinforced Thermosetting Resin) Pipe in a Deflected Condition.

F.
ASTM D4161 – Standard Specification for Fiberglass (Glass-Fiber-Reinforced Thermosetting Resin) Pipe Joints Using Flexible Elastomeric Seals.

G.
ASTM F477 – Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe.

H.
AWWA C950 – Fiberglass Pressure Pipe.

I. ASTM F1803 – Standard Specification for Poly (Vinyl Chloride) (PVC) Closed Profile Gravity Pipe and Fittings Based on Controlled Inside Diameter

J.
ASTM D1784 – Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.  

K.
ASTM D3034 –Standard Specifications for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings

L.
ASTM D3212 – Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric Seals.

M.
ASTM F585 – Standard Practice for Insertion of Flexible Polyethylene Pipe into Existing Sewers

N. ASTM D2321 – Standard Practice for Underground Installation of Flexible Thermoplastic Sewer Pipe

O.
ASTM D2657 – Standard Practice for Heat-Joining Polyolefin Pipe and Fittings

P.
ASTM D3350 – Standard Specification for Polyethylene (PE) Plastic Pipe and Fittings Materials

PART 2 - PRODUCTS

2.1
MATERIALS

A.
Fiberglass pipe shall be centrifugally cast, or mandrel produced, with glass fiber reinforcement in a cured thermosetting resin manufactured in accordance with ASTM D3262, cell classification Type 1, Liner 1, Grade 1.  Pipe stiffness shall meet the design requirements in the following Section 2.C.  Fiberglass liner shall be shown by tests to be resistant to long-term corrosion.  Testing shall be performed in accordance with ASTM D3681 using 1.0N sulfuric acid for sanitary sewage, and ASTM C581 for industrial sewage. Fiberglass pipe shall have a gasket that has been affixed, via environmentally safe adhesive, to the pipe within the groove for the tongue and groove application. A coupling device with the gasket affixed similarly will suffice also. Loose gaskets affixed without adhesive will not be permitted.
B.
PVC pipe shall have a minimum cell classification of 12364 B or C as defined in ASTM D1784.  Pipe shall be closed profile per ASTM F 1803 with a tongue and groove gasketed joint.  The joint shall be designed so that neither the outside diameter of the pipe is increased, nor the internal diameter of the pipe is decreased at the joint.  The joint shall meet the requirements of ASTM D3212.  PVC liner pipe shall have a minimum pipe stiffness of 46 psi when tested in accordance with ASTM D2412.  Gaskets shall meet the requirements of ASTM F 477.

C.
Polyethylene pipe and fittings shall be manufactured from high density compounds in accordance with ASTM D3350.  All HDPE pipe shall be closed profile and have a minimum SDR rating of 32.5 and a minimum pipe stiffness of 46 psi. 

D.
All pipe shall be provided with joints designed so that neither the outside diameter of the pipe is increased nor the internal diameter of the pipe is decreased at the joint.

E.
Cellular concrete grout for annular space provided under this Specification shall have the following characteristics:

1.
1800 psi, 28-day compressive strength; 500 psi, 24-hour compressive strength, minimum.

2.
Foam concentrate: ASTM C869.

3.
Cement:  ASTM C150.

4.
Fly ash:  ASTM C618, Class F, except loss of ignition shall not exceed 5%.

5.
Water:  Potable.

6.
Admixtures:  Only as approved by foam concentrate manufacturer and ENGINEER.

F.
All connectors provided for reinstatement of laterals shall be as follows:

1.
All connectors shall be composed of synthetic rubber based compounds formulated to resist acids, alkalis, solvents, and greases encountered in sanitary and storm sewer and shall contain no reclaimed rubber.  CONTRACTOR shall submit evidence of satisfactory testing in accordance with ASTM D543 with no weight loss in 1.0N sulfuric acid, 1.0N hydrochloric acid or 1.0N nitric acid.  Materials shall show no etching, blistering, distortion or other evidence of chemical attack.  Ultimate tensile strength shall exceed 750 psi at 80 degrees F and elongation shall exceed 150%.  Water absorption shall not exceed 4% when tested in accordance with ASTM D570 and hardness shall not exceed 55 in a 5 second reading interval when tested in accordance with ASTM D2240, Type A Hardness.

2.
All compression bands shall be Series 316 Stainless Steel.  All nuts and bolts shall be Series 305 Stainless Steel.

3.
The completed joint shall comply with ASTM C425 for resilient sewer pipe joints.

2.2
DESIGN REQUIREMENTS

A.
Conveyance Capacity

Sliplining pipe provided under this Specification shall provide the maximum conveyance capacity possible and in no case shall provide less capacity than currently exists; therefore, the minimum allowable in-place pipe diameter following installation and the desired nominal diameter are provided below.  In no case shall pipe with less than the minimum internal diameter (ID) shown be permitted to be installed.  The actual pipe diameter installed may be less than the desired pipe diameter only if satisfactory documentation is submitted to OWNER which demonstrates that it is impossible or impractical to construct the project with standard, commercially available pipe diameters and dimensions.

	Contract Item
	Minimum Allowable ID
	Desired Nominal Diameter
	Minimum Wall Thickness

	
	
	
	


(Engineer shall determine the minimum allowable internal diameter of the slipliner pipe based upon comparison of existing pipeline full flow conveyance capacity to rehabilitated line full flow conveyance capacity utilizing Manning’s equation for open channel flow and assuming that pipe slope shall be equal for both existing and rehabilitated pipe lines).

B.
Design Criteria

Slipliner structural properties shall be calculated and provided to ENGIEER prior to construction based upon the following:

1.
All existing pipelines shall be considered (Engineer shall specify state of deterioration of existing pipe, either fully deteriorated or partially deteriorated).

2.
Water table shall be located (Engineer shall specify location of water table to establish hydrostatic pressure criteria).

3.
New pipe shall be assumed to have 5% ovality and be allowed 5% deflection at end of installation.

4.
Maximum depth to invert of existing pipeline shall be (Engineer shall specify).

5.
Safety factor of 2.0 for bending and wall crush, and 2.5 for buckling.

6.
Modulus of soil reaction shall be (Engineer shall specify).

7.
Soil weight shall be (Engineer shall specify).

2.3
SUBMITTALS

In addition to the requirements for submittals set forth in the City of Indianapolis General Conditions for Construction Contracts and the requirements for submittals contained in companion sections of these Technical Specifications, CONTRACTOR shall submit the following:

A. Manufacturer’s literature for materials used in liner, gaskets and fittings.

B. Proposed grout mixture and pressures.

C. Test results and certification of compliance for materials.

D. Proposed plan for bypassing sewage during liner installation, if applicable.

E. Manufacturer’s design analysis.

F. Proposed method of reconnecting service laterals, if applicable.

G.
Details identifying proposed installation method, equipment, and location of access shaft, pit or approach tunnel.

PART 3 - EXECUTION

3.1
COORDINATION WITH COLLECTION SYSTEM CUSTOMERS

CONTRACTOR shall assume all responsibility for notification to and coordination with all collection system customers connected to the sewer to be rehabilitated whose building sewer laterals will be out of service during the cured-in-place pipe installation, curing and restoration processes.  Notifications shall be in writing via door hanger, door flier or U.S. mail given 24-hours but no more than 48 hours in advance of loss of service, (excluding weekends and holidays).  Notification shall clearly state the purpose of the work, shall advise all affected customers against water usage until the sewer line is placed back in service, and shall clearly state the potential consequences of use of residential wastewater generating facilities during the time when the building sewer service will be out of service (i.e. sewer back-up).  The notice shall include a local 24-hour contact telephone number for residents to call if they have questions regarding the work.

The maximum time of no service shall be eight (8) hours for any property served by the sewer. 

3.2
CLEANING

Prior to the installation of the slipliner pipe, CONTRACTOR shall thoroughly clean the sewer designated to receive the liner.  Cleaning shall constitute removal of all debris, solids, roots, deposits, and other matter which would preclude the installation of the slipliner into the sewer line.  Sewer cleaning requirements are contained in Technical Specification Section 1112 – Sewer Line Cleaning.

3.3
INSPECTION OF PIPELINES

Prior to the installation of the cured-in-place liner, CONTRACTOR shall inspect the sewer segment(s) designated to receive the liner.  Inspection of pipelines shall be performed by experienced personnel trained in locating breaks, obstacles and service connections by close circuit television. The interior of the pipeline shall be carefully inspected to determine the location of any conditions which may prevent proper installation of CIPP into the pipelines, and it shall be noted so that these conditions can be corrected. The CONTRACTOR shall be responsible for confirming the locations of all branch service connections prior to installing and curing the CIPP.  A video tape and suitable log shall be kept for later reference by the OWNER.  Additional sewer line inspection requirements are contained in Technical Specification Section 1113 – Closed Circuit Television Inspection of Sewer Lines.

3.3
SEWAGE FLOW CONTROL

CONTRACTOR shall provide for maintenance of flow in the affected portions of the sewer system during installation of the slipliner.  Requirements for sewage flow control and bypass pumping are contained in Section 1114 – Bypass Pumping/Sewage Flow Control.

3.4
INSTALLATION

Unless otherwise specifically required, CONTRACTOR shall locate excavation(s) for insertion of slipliner to cause the least disruption to existing utilities, traffic and area business.  The existing sewerline shall be exposed from crown to spring line for the length necessary to accommodate the maximum length of liner pipe plus an auxiliary pushing or pulling length for equipment.  CONTRACTOR shall carefully remove the upper half of the existing pipeline necessary for installation of the liner.  Care shall be exercised so as not to disturb the lower half of the existing sewer.  If CONTRACTOR locates insertion pit at an existing precast concrete manhole location, CONTRACTOR shall remove manhole frame, cover, cone, riser and manhole sections as necessary and store for reinstallation upon completion.

Sections of liner shall be field connected in the insertion pit using low profile bell and spigot joints, butt-fused joints, screw-type joints, or jacking pipe sleeve joints.  Bell and spigot and jacking pipe sleeve joints shall be equipped with an elastomeric gasket meeting the requirements of ASTM F477 to provide a watertight seal at each joint.  Maximum allowable deflection shall be two degrees.  CONTRACTOR shall take precautions to prevent ragged edges of broken sewer pipe from scoring slipliner as it is being pushed/pulled into sewer.

CONTRACTOR shall seal the annular space between the slipliner and the existing sewer pipe with cellular concrete as specified.  CONTRACTOR shall take appropriate precautions to avoid overpressurization, buckling and floating of the slipliner pipe during the grouting process.  CONTRACTOR shall comply with pipe manufacturer’s recommendations for grouting procedures and with the grout manufacturers procedures for placement of grout, grout pressures and grout quantity.  Multiple grout lift installations may be required to avoid buckling of the liner pipe.  CONTRACTOR shall also take precautions to avoid movement of the liner during the grouting operation.  No grout shall be placed until service connections have been restored.   Grout placement method and pressure shall be in accordance with manufacturer’s recommendations and shall be submitted to ENGINEER prior to the placement of grout.

3.5 
WATERSTOPS

A. Prior to the installation of the CIPP, the Contractor shall install gasket waterstops to the interior circumference of the existing sewer at the inlet and outlet of each manhole or as otherwise directed by the OWNER.

B. The waterstop material shall be “Duraseal” “¾” by “¼”, Type W modified vinyl copolymer gasket as manufactured by Avanti International, or approved equal.  Two rings of the waterstop gasket shall be attached to the interior wall of sewer pipe with an adhesive supplied by the waterstop manufacturer. 

C. Costs for waterstops shall be included in the unit BID price for Cured-In-Place-pipe for the applicable size and length. 

3.6
SERVICE CONNECTIONS

CONTRACTOR shall reconnect all service connections to the sewer unless ENGINEER deems connection to be inactive or abandoned.  CONTRACTOR shall machine core through liner at each connection point, and comply with the following external or internal connection procedures:

A.
External Reconnection

CONTRACTOR shall excavate and install a tee fitting with saddle configured to the outside diameter of the slipliner and of tee length necessary to connect existing service or lateral.  CONTRACTOR shall bond saddle to outside of liner pipe per manufacturer’s recommendations.  A minimum of 90% capacity restoration is required but not more than 100%.

To join pipes of dissimilar material, CONTRACTOR shall joint plain ends and connect the existing pipes and services using flexible pipe connectors equipped with stainless steel bands and fastening devices as specified.


B.
Internal Reconnection

CONTRACTOR shall drill a pilot hole through the liner to verify exact location of connection point and install a manufactured tee fitting with saddle configured to the inside of liner and with tee length necessary to connect to the existing service or lateral.  CONTRACTOR shall bond the inside of the liner per pipe manufacturer’s recommendations, and connect existing service or lateral to tee with internal seal as specified.  The internal seal shall be installed in accordance with manufacturer’s recommendations.  A minimum of 90% capacity restoration is required but not more than 100%

3.7
MANHOLES

CONTRACTOR shall cut the upper half of liner out at manholes, and as required to accommodate lateral and service connections at manholes.  CONTRACTOR shall reconstruct manhole benches to match new invert elevations in accordance with Section 305 of the Indianapolis Sanitary District Standards, 2006.


Where existing manhole locations have been used as access pit sites, CONTRACTOR shall reconstruct precast manholes using salvaged materials.  If existing manhole materials are not suitable for salvage, CONTRACTOR shall reconstruct manhole utilizing cast-in-place or new precast concrete manhole elements.  All construction shall comply with Section 403 of the Indianapolis Sanitary District Standards, 2006.  

3.8
TESTING AND ACCEPTANCE

CONTRACTOR shall employ an independent testing agency to conduct and report compressive strength testing of the grout utilized in the construction.  CONTRACTOR shall prepare and submit for testing four cellular concrete cylinders from each day’s grouting activities.  Testing shall occur at 1 and 28 days.  All test results shall be submitted to OWNER.

After all work is completed, CONTRACTOR shall provide OWNER with videotape showing both the pre- and post-installation conditions including the restored connections. Televising shall be accomplished in accordance with Technical Specification 1113-Closed Circuit Televising of Sewer Lines.  All defects discovered during the post-installation television inspection shall be corrected by the CONTRACTOR at his expense before the work under the Contract will be considered for Substantial Completion. After the defects, if any, are corrected, the affected sewer segment(s) shall be video taped again.  The post-installation television inspection tape shall be submitted to the ENGINEER in sufficient time to allow the ENGINEER to review the videotape prior to the Substantial Completion milestone.

3.9
MEASUREMENT AND PAYMENT

CONTRACTOR shall receive payment for this work on a lineal foot basis per pipe diameter in accordance with the unit prices contained in its proposal.  Payment shall include all bypass pumping, cleaning, pre- and post-construction televising, labor, equipment, material, supervision, sheeting, shoring, bracing, installation, manhole reconstruction at access pit locations, safety, dust/erosion control, testing, site restoration and all other work specified or not which is reasonably required to provide a completed installation.  Any item not specified shall be considered incidental to the work. CONTRACTOR shall include all incidental cost in the unit price for the slipliner.

CONTRACTOR shall receive payment for building sewer lateral reinstatement on a unit price basis per lateral connection diameter reinstated in accordance with the unit prices contained in his proposal.

CONTRACTOR shall receive payment for Mobilization/Demobilization and Traffic Control on a lump sum basis in accordance with the prices contained in his proposal.
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