SECTION 1102

CURED-IN-PLACE SPOT REPAIR LINING

PART 1 – GENERAL

1.1
INTENT

It is the intent of this Specification to provide for the repair of isolated cracked and broken pipe sections between manhole locations without requiring excavation via the use of cured-in-place pipe spot liners.

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 American Society for Testing and Materials (ASTM) Standard Specification F1216-93, F1743-96, D790 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 standard unless specifically stated otherwise in this Specification.

1.4
MINIMUM QUALIFICATIONS

CONTRACTOR shall provide to the satisfaction of OWNER certification from the cured-in-place spot lining manufacturer that CONTRACTOR’s personnel have been adequately trained in the installation of cured-in-place spot liner.  Such certification shall describe manufacturer’s training program and, if applicable, licensing policies and procedures for installers.

CONTRACTOR’s foreman shall have successfully installed a minimum of 150 spot liners.

1.5
SUBMITTALS

The CONTRACTOR shall submit the following information to the OWNER prior to the commencement of any work.  No changes shall be allowed without written approval from the OWNER.

· CIPP System Data

· Manufacturer’s Resin Data Test Results

· Resin Enhancer Manufacturer’s Data

· Bond Enhancer Manufacturer’s Data

· Certification of Applicability of Resin

PART 2 - PRODUCTS

2.1
GENERAL CORROSION REQUIREMENTS

The cured-in-place pipe shall be fabricated from materials which, when cured, will be able to withstand internal exposure to and corrosive effects of normal sewage effluent liquids and gases containing hydrogen sulfide, carbon monoxide, carbon dioxide, methane, dilute sulfuric acid, and external exposure to soil bacteria and chemical attack which may be due to materials in the surrounding ground or sewage within.  Unless otherwise specified, corrosion requirements for sewers carrying domestic residential discharges shall be as specified in ASTM F1216, Appendix X2 and ASTM F1743 Table 2.  Unless otherwise specified, corrosion requirements for sewers conveying commercial and industrial discharges shall be as specified in ASTM F1216 and ASTM F1743 with the following exceptions:

A. pH ranging from 5 to 12

B. total petroleum hydrocarbons up to 200 mg/l

C. limitations as set forth in Federal categorical pretreatment standards (40 CFR Chapter I, Subchapter N, Parts 405-471)

D. limitations set forth in State pretreatment standards (327 IAC 5-16-2)

E.
where conflict between standards and requirements of this Specification exists, the more stringent standard shall apply

2.2
SIZING

The liner shall be fabricated to a size that when installed shall neatly and tightly fit in the internal circumference of the existing sewer line being rehabilitated in one continuous length over the area designated to receive the liner.

The liner length shall conform to the section(s) of deteriorated pipe plus a minimum of two feet beyond joints on either side of the last crack, open joint.  CONTRACTOR shall verify the length by visual documentation and record the necessary length prior to fabrication and insertion. 

The completed repair shall be of uniform thickness throughout the entire length and circumference except that the finished liner shall have tapered ends to allow for a smooth transition to and from the host pipe.  No overlapping in circumference or length shall be allowed. 

2.3
CURED-IN-PLACE PIPE MATERIALS

The liner shall be constructed of felt, fiberglass and/or polyester fiber, polypropylene composite, nylon, Kevlar, or a combination thereof meeting manufacturer’s standards, and be acceptable to the OWNER. The liner shall form to the internal circumference of the original pipe and be capable of conforming to any off-set joints, bells, and disfigured pipe sections.  It shall be capable of carrying resin, and withstanding installation pressures and curing temperatures.

The resin shall be polyester, vinyl ester, styrene-based thermosetting, or epoxy with proper catalysts that are both corrosion resistant and compatible with the installation process.  The resin system shall have physical characteristics, which allow it to adhere to both dry and wet substrates.

The cured pipe shall conform to the minimum mechanical properties established in ASTM F1216.  If so directed by the OWNER, CONTRACTOR shall furnish prior to use of the materials satisfactory written certification of his compliance with the manufacturer's standards for all materials including the tube, resin and catalyst system, and conformance with methods of the manufacturer's process.

2.4
DESIGN REQUIREMENTS

The newly installed cured-in-place spot repair liner to be used shall be designed for a minimum fifty-year service life under continuous loading conditions.  Design of the liner shall be based on the condition of the existing pipe which shall be classified as fully deteriorated.  Engineer shall use thickness as specified in specification 1101.  The liner shall be designed to withstand all imposed loads, including live loads if applicable and hydrostatic pressure of a minimum of (Engineer shall determine or otherwise specify groundwater elevation above the invert of the existing sewers to receive lining; however, a minimum of 6 feet is suggested in all cases where the sewer is at least 6 feet deep).  The liner shall be designed by a Registered Professional Engineer in the State of Indiana and shall have sufficient wall thickness to withstand the anticipated internal and external pressures and loads which will be imposed after installation.  The design of the liner shall include considerations for ring bending, deflection, combined loading, buckling, and ovality. Calculations which determine wall thickness requirements of the liner shall be submitted to the ENGINEER for approval prior to fabrication of the tube. Designs shall be based on the use of the standard flexible pipe equations as detailed in ASTM F‑1216.  A safety factor of at least 2 shall be utilized and the short-term modulus of elasticity will be reduced by 50 percent in the calculations.  The design shall assume no bonding to the host pipe wall. 

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 cured-in-place liner, CONTRACTOR shall thoroughly clean the sewer designated to receive the liner.  Cleaning shall constitute removal of all debris, solids, roots and other deposits in the sewer line.  Sewer cleaning requirements are contained in Technical Specification Section 1112 – Sewer Line Cleaning.

In addition to the requirements of Section 1112, CONTRACTOR shall be responsible for clearing the designated sewer line of obstructions such as dropped joints, protruding lateral connections, and broken pipe/crushed pipe which reduces the cross-sectional area by more than 40% and/or which will prevent the insertion of liner. If pre-installation television inspection required to be performed by the CONTRACTOR reveals an obstruction that cannot be removed by conventional cleaning and/or cutting equipment identified in Section 1112, CONTRACTOR shall make a point repair excavation, uncover and remove or repair the obstruction in accordance with the Indianapolis Sanitary District Standards for Design and Construction of Sanitary Sewers. Such excavation shall be approved in writing by ENGINEER prior to the commencement of the work.  Allowance for additional payment for the point repair shall only be made if the obstruction was not evident on OWNER’s videotape made available to CONTRACTOR at the time of BID.

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.

3.4
SEWAGE FLOW CONTROL

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

3.5
RESIN IMPREGNATION

CONTRACTOR shall designate a location where the uncured resin in the original containers and the unimpregnated fabric tube will be vacuum impregnated or otherwise saturated prior to installation.  CONTRACTOR shall allow OWNER to inspect the materials and "wet out" procedure.   The manner of saturation of the fabric with resin shall insure complete saturation and uniform distribution of the resin.
3.6
INSTALLATION OF CURED-IN-PLACE SPOT LINER

The liner delivery and installation shall be such that after curing, the liner shall become part of the host pipe with smooth, tapering transitions.  

The resin impregnated liner shall be inserted through an existing manhole and shall be installed in accordance with ASTM and manufacturer’s standards.  Carrying devices shall be permitted.  Care shall be taken during the inversion/insertion process to avoid gouging and overstressing of the tube, particularly if a carrying device is not used.  Use of a lubricant during the inversion/insertion shall be used if recommended by the manufacturer to reduce friction.  The lubricant shall be nontoxic, unable to support bacterial growth, and shall not adversely affect the fluid to be transported.

The resin and tube shall be completely protected during the insertion process.  No resin shall be lost by contact with manhole walls or pipe during the insertion.  All resin shall be contained within a translucent bladder such that resin shall not be contaminated or diluted by exposure to dirt, debris, or water during the insertion and such that there shall be no resin loss during the insertion process. 

The liner shall then be forced, via air pressure, hydrostatic pressure, inflation bladder or other approved means recommended by the manufacturer to conform to the host pipe.  

3.7
CURING

After installation of the liner is completed, CONTRACTOR shall cure the liner in strict 
accordance with ASTM and manufacturer’s recommendations. The cure temperature shall be determined by the manufacturer of the resin/catalyst system employed.  The cure and post-cure period and temperature shall be as recommended by the resin manufacturer, modified for the cured-in-place process being used.  The curing process shall take into account the existing pipe material, the resin system, and ground conditions (temperature, moisture content, thermal conductivity, etc.). 

3.8
COOL DOWN

CONTRACTOR shall cool the finished cured-in-place pipe to specified temperature in strict accordance with ASTM and manufacturer’s recommendations before relieving the internal pressure in the cured-in-place pipe.  Care shall be taken in the release of the static head such that a vacuum will not be developed that could damage the newly installed cured-in-place pipe.

3.9
FINISH

After curing is complete, pressures shall be released and the inflation bladder and/or carrying device shall be removed from the host pipe.  In the case of cure using heat (water or steam), cooling shall be permitted to occur prior to the release of pressure.  No barriers, coatings or other material shall be left in the host pipe.

3.10
RESTORATION OF BUILING SEWER (LATERAL) SERVICE CONNECTIONS

After the cured-in-place pipe spot liner has been cured, CONTRACTOR shall reconnect all existing active building sewer laterals in the lined section.  This shall be done without excavation and, in the case of non-man entry pipes, from the interior of the pipelines by means of a television camera and a remote-control cutting device that re-establishes the connection to a minimum of 90 percent capacity.  

3.11
TESTING AND ACCEPTANCE

The water tightness of cured-in-place pipe shall be gauged while curing and under positive head, if applicable. 
No sooner than 24 hours after all work is complete, CONTRACTOR shall conduct a post-construction television inspection, and provide OWNER with videotape showing both the pre- and post-installation conditions including the restored connections. CONTRACTOR shall schedule the television inspection such that Engineer can be present to observe the work. 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.

3.12
MEASUREMENT AND PAYMENT

CONTRACTOR shall receive payment for this work on a                               basis per pipe diameter lined 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, installation, 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 cured-in-place spot repair pipe installation.

CONTRACTOR shall receive payment for lateral reinstatement on a unit price basis per lateral connection diameter 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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