Inland Pipe Rehabilitation, LLC

Cured-In-Place Lining Specification
1.01 Scope

A. This Section describes products for sewer and manhole rehabilitation and requirements for the installation and use of these items. Furnish all products and perform all labor necessary to fulfill the requirements of these Specifications.  This Section covers the general requirements for the referenced specifications, manufacturer’s and installer’s qualifications, submittal and guaranty guidelines, materials, installation and testing procedures.

B. General: Supply all products and perform all work in accordance with applicable American Society for Testing and Material (ASTM), American Water Works Association (AWWA), American National Standards Institute (ANSI), or other recognized standards. Latest revisions of all standards are applicable. Where discrepancies exist between this specification and referenced product/process standards, this specification shall govern

1.02 Reference Standards: 
The following American Society for Testing and Materials (ASTM) standards are referenced herein:

ASTM D 638 Standard Test Method for Tensile Properties of Plastics

ASTM D 695 Standard Method for Compressive Properties of Rigid Plastic

ASTM D 790 Standard Test Method for Flexural Properties of Unreinforced and Reinforced Plastics

ASTM F 1216 Rehabilitation of Existing Pipelines and Conduits by the Inversion and Curing of a Resin-Impregnated Tube 

ASTM D 2412 Standard Test Method for Determination of External Loading Characteristics of Plastic Pipe by Parallel-Plate Loading
ASTM D 5813 Standard Specification for Cured-In-Place Thermosetting Resin Sewer Piping Systems

1.03 Qualifications - Contractor/Installer Experience Requirement
A. The Installing Contractor for the cured-in-place reconstruction of sewers must have a minimum of 5 years experience using the exact named product proposed and, have installed at least 500,000 linear feet of the exact named proposed product including at least 20,000 feet of 24-inch diameter (or larger) cured-in-place product. The installing Contractor must certify that the liner tube/resin composite system to be used is the exact system for which all submittals and certifications were made in the bid. No substitutions will be allowed, and misrepresentations or omissions may be grounds for contract termination with the Contractor waiving any and all claims against the Owner for work performed or costs incurred. Documentation of experience shall be submitted in the Contractor’s bid. Failure to provide this documentation may be grounds for disqualification.
B. The Qualifying Superintendent must have a minimum of five years experience with cured-in-place pipe products. In addition, the Qualifying Superintendent must have supervised jobs in which at least 20,000 feet of pipe has been reconstructed using the exact named product proposed including a minimum of 5,000 feet of 24-inch diameter (or larger) cured-in-place product. The superintendent for the job shall be on-site during all phases of the work involving any pre and post-installation video inspection, sewer cleaning or insertion and processing of the CIPP. Documentation of experience shall be submitted in the Contractor’s bid. Failure to provide this documentation may be grounds for disqualification.

C. The cured-in-place pipe lining (CIPP) system must have a minimum proven performance record of 1,000,000 linear feet installed of the exact name-brand product bid in the United States, with a minimum of 20,000 linear feet in diameters 24-inch or larger. In addition, a minimum of 10,000 linear feet of 48-inch diameter or larger, of the exact name brand product must have been installed in the United States. Documentation of performance record shall be submitted with the Contractor’s bid. Failure to provide this documentation may be grounds for disqualification.

B. Cured-In-Place-Pipe

1. The Contractor shall furnish the design calculations establishing the structural capabilities, chemical composition, pre-installation and post installation liner thickness, curing temperature and period, assumptions, and other mechanical properties of the liner system proposed, signed and sealed by a professional engineer licensed in the state of Georgia.

2. For the liner and the thermosetting resin or epoxy hardener, the Contractor shall furnish the manufacturer’s complete description of the product proposed, its physical and chemical composition, the recommended range of curing temperature, period of cure, cool-down procedures and method of installation.

3. The Contractor shall furnish certification from the resin manufacturer that the resin is manufactured according to ISO 9002 certified procedures and the cure schedule and process are approved.

4. The Contractor shall furnish the exact mixture ratio of resin and catalyst. The catalyst system shall be identified by product name. The resin/catalyst ratio shall be approved by the resin manufacturer in writing.

5. The Contractor shall furnish sampling procedures for obtaining representative sample of the finished liner.

6. Submittals, including, but not limited to, shipping documents from the resin manufacturer, Certificate of Authenticity from the resin manufacturer for each shipment to the wet-out facility to include the date of manufacture, heat distortion temperature, traffic control plans, detailed inversion procedures to reduce stretching and excessive resin migration, and temperature logs maintained during the curing process will be required throughout the duration of the job and are described in this Specification.

7. The Contractor shall furnish pre- and post-installation videos in accordance with this Specification.

8. The Contractor shall submit final manufacturer’s certification confirming the lining system used was installed in full accordance with the manufacturer’s recommendations.

Part 2 Products

2.01 Cured-In-Place-Pipe

A. The cured-in-place pipe material shall be fabricated from materials which, when cured, will be suitable for the environment intended, i.e., resistant to withstand exposure to sewage gases containing normal levels for domestic sewage of hydrogen sulfide, carbon monoxide, carbon dioxide, methane, traces of mercaptan, kerosene, saturation with moisture, dilute sulfuric acid, external exposure to soil bacteria, and any chemical attack which may be due to materials in the surrounding ground. The final product must not deteriorate, corrode, or lose structural strength in any manner that will preclude meeting the expected design life of at least 50 years.

B. The structural performance of the inverted cured-in-place pipe must be adequate to accommodate all internal and external loads (live and dead) over its service life. Unless otherwise approved by the Engineer in writing, the CIPP liner shall be designed considering the host pipe is fully deteriorated, a prism loading, a soil loading of 120 pcf, a 2.0 factor of safety, a 2-percent ovality, a 5-percent maximum deflection, a 1,000 psi modulus of soil reaction, a 4,500 psi flexural strength, a 3,000 psi tensile strength, a lining enhancement factor (K) of 7 maximum, H-20 live loads where applicable, 50-percent long-term modulus reduction factor and a hydrostatic load beginning at the surface.
C. Polyester Resins

1. The resin used shall be high-grade corrosion resistant isophthalic polyester specifically designed for the CIPP being installed. Only premium, non-recycled resin shall be used. Polyethylene terephthalate (PET) resins, or those containing fillers, additives or enhancement agents shall not be used. The resin must be manufactured under ISO 9002 certified procedures.

2. The resin vendor must be able to reference the corrosion scale with the resin itself having a heat deflection temperature greater than 212 degrees Fahrenheit

D. Urethane-modified Vinyl Ester Resins

1. The resin used shall be a high-grade, premium vinyl ester combining outstanding corrosion resistance and high-temperature performance with excellent laminating characteristics. The resin must be manufactured under ISO 9002 certified procedures.

2. The resin vendor must be able to reference the heat corrosion scale with the resin itself having a heat deflection temperature greater than 244 degrees Fahrenheit. Only premium, non-recycled resins will be accepted. PET resins or those containing enhancement additives and/or fillers will not be accepted.
E. Quality Assurance

In order that the Owner is assured that the specified resin class is used for the duration of the Contract, the following provisions are made part of this specification:

1. The Contractor shall designate a wet-out facility and shall provide wet-out liner tubes from this designated facility only. Multiple facilities to supply wet-out liner tubes for the duration of this contract may not be used without prior approval of the Owner/Engineer.

2. The Contractor shall place a sampling valve in-line at a point in the resin/catalyst mixing stage so that a sample of non-catalyzed resin may be taken. A second sampling valve shall be placed in-line at a point after the resin/catalyst mixing stage, but prior to catalyzed resin injection into the liner so that a resin sample may be taken. Both sampling valves shall be left in place for the duration of the Contract.

3. The Owner/Engineer shall have the right to inspect the designated wet-out facility and draw samples form one or both sampling valves without prior notice to the Contractor for the duration of the Contract.

4. To further assure usage of a specified resin class, the Owner reserves the right to subject resin samples to an infrared analysis (IR Scan). This standard analytical test involves shining a beam of light in the infrared frequency region through a thin sample of subject resin. The frequency of light is then varied across the infrared spectrum. Chemical functional groups present in the resin being analyzed will absorb infrared light as specific frequencies and with characteristic absorption intensities. A spectrum created from the measurement of light transmitted through the sample across the range of infrared frequencies shall be used to determine the resin’s chemical fingerprint. An overlaid IR spectrum of Reichhold Polylite® 33420 shall be used as a baseline comparison for the purpose of a polyester test. The baseline comparison for vinyl ester shall be Reichhold Dion® 9800.

5. The Owner/Engineer may perform random Infrared Scans (IR Scans) and/or Composite Burn-offs to insure resin quality and consistency throughout the duration of the Contract and shall be responsible for the cost of IR testing.

F. Catalyst Systems

1. The exact mixture ratio of resin and catalyst shall be submitted. The catalyst system shall be identified by product name. The resin/catalyst ratio shall be approved by the resin manufacturer in writing. The catalyst system shall be made up of a primary catalyst and a secondary catalyst. The primary catalyst shall be Akzo Perkadox 16 or approved equal and shall be added at a maximum of 1% of the resin volume by weight unless otherwise approved by the Engineer. The secondary catalyst shall be Akzo Trigonox or approved equal and shall be added at a maximum of

0.05% of the resin volume by weight unless otherwise approved by the Engineer

2. Quick cure or accelerated resin systems including those formulated by substantially increasing the amount of catalysts from that specified above, will not be allowed. Resins, catalysts and resin/catalyst mix ratios shall not be changed or altered during this Contract unless specifically approved by the Owner/Engineer in writing.

3. Cure schedules for the CIPP shall be submitted to the Engineer for review. The proposed curing schedules/process shall be approved by the resin manufacturer in writing. Cure schedules shall include specific information on step curing procedures, duration times for heat to be applied during the curing process and cool down procedures – all to be approved by the resin manufacturer in writing.

4. The resin shall be shipped directly from the resin manufacturer’s facility to the CIPP wet-out facility. The resin shall not be sent to any intermediate mixing facility. Copies of the shipping documents from the resin manufacturer shall be submitted to the Engineer indicating dates of shipment, originating and receiving locations.

5. The Contractor shall submit a Certificate of Authenticity from the resin manufacturer for each shipment to the wet-out facility to include the date of manufacture and Heat Distortion Temperature. This information shall be submitted before the manufacture or installation of any CIPP.

G. Liner Tubes

1. The tube shall consist of one or more layers of absorbent non-woven felt fabric and meet the requirements of ASTM F1216. In the event of a discrepancy between the referenced ASTM requirement and this specification, this specification will govern.

2. The acceptable liner tube shall be constructed under ISO 9002 certified procedures. Proper certification shall be provided prior to the manufacture or installation of any CIPP.

3. The tube shall be constructed to withstand installation pressures, have sufficient strength to bridge missing pipe, and stretch to fit irregular shaped pipe sections.

4. The wet-out tube shall have a uniform thickness that when compressed at installation pressures shall meet or exceed design “finished and installed” thickness.

5. The tube shall be manufactured to a size that when installed shall tightly fit the internal circumference and length of the original pipe. In the event that under-sized pipe is present, liner tube shall be manufactured so that overlap folds or wrinkles do not occur. Allowances shall be made for circumferential stretching during inversion.

6. The outside layer of the tube, before installation, shall have an impermeable polyurethane or polyethylene plastic coating. This coating shall be an impermeable, flexible membrane that shall contain the resin and facilitate monitoring of resin saturation during resin impregnation. This coating shall form the inner layer of the finished pipe and is required for enhancement of corrosion resistance, flow and abrasion properties. The liner shall be well bonded to the internal circumference of the existing pipe and an internal membrane integrally bonded to the internal circumference of the felt, thus forming a smooth, chemically inert internal flow surface. The liner shall be made of single or multiple layer construction but no layer shall be less than 1.5 mm thick. The internal membrane shall be a minimum of 0.25 mm plus or minus 5 percent and shall not be considered to impart any structural strength to the liner.

7. The tube shall be homogeneous across the entire wall thickness containing no intermediate or encapsulated layers. No material may be included in the tube that may cause de-lamination in the cured liner, and no dry or unsaturated areas or layer shall be evident.

8. The wall color of the interior liner surface after installation shall be a light reflective color so that a clear, detailed inspection with closed-circuit television equipment may be conducted.

9. The outside of the tube shall be marked for distance at regular intervals not to exceed 10 feet. Such markings shall include the Manufacturers name or identifying symbol.

10. The minimum length shall be that deemed necessary by the Owner/Engineer to effectively span the distance between manhole sections of the segment to be lined unless otherwise specified. The line lengths shall be verified in the field before impregnation of the tube with resin.

H. CIPP Design - Liner Thickness

1. The cured-in-place pipe shall have a minimum design life of 50 years. The minimum design life may be documented by submitting life estimates by national or internationally recognized authorities or specifying agencies.  Long-term testing and long-term in-service results (minimum ten years) may be used and results extrapolated to 50-years.

2. Liner Thickness: The Contractor shall submit liner thickness calculations to the Owner/Engineer for review. The CIPP shall be designed in accordance with the applicable provisions of ASTM F1216 and ASTM D2412 for “fully deteriorated gravity pipe conditions” and shall meet the following design conditions:

a. AASHTO H-20 Live Load with two trucks passing over CIPP simultaneously in streets
 (16,000 lbs.)

b. A soil modulus of elasticity of 1000 psi, soil weight of 120 pounds per cubic foot and a coefficient of friction of Ku’=0.130r.

c. Short-term flexural modulus of 250,000 psi and long-term modulus of 125,000 psi.    Flexural strength of 4,500 psi.

d. Safety factor of 2.0 shall be used.

e. Groundwater elevation equal to the ground surface elevation.
f. Pipe ovality of 2%.

g. Poisson ratio of 0.3.

h. Enhancement factor (K) of 7.

i. Service temperature range shall be 40 to 140 degrees F.

j. Maximum long-term deflection shall be 5%.

2. The CIPP shall also conform to the minimum requirements demonstrated in the following table:

Physical Property 
	Physical Properties


	ASTM Standards

Latest Provisions


	Minimum Value



	Flexural Stress
	ASTM D 790


	4,500 psi



	Flexural Modulus of Elasticity


	ASTM D 790
	250,000 psi


3. Minimum Finished and Installed Acceptable Pipe Thickness

a. It is the Contractor’s responsibility to determine the site specific external loads on the liner and calculate its finished and installed thickness as required. The Contractor shall submit a proposed plan for ensuring the finished and installed CIPP meets the minimum thickness requirements. The plan shall include detailed inversion procedures to reduce stretching and resin loss.

b. The contractor shall submit the bid based on the appropriate length, size, and existing pipe parameters. The deterioration of sewers is an on-going process. Should pre-construction inspections reveal the sewers to be in substantially worse conditions than those in the design considerations, the contractor shall request changes in liner thickness design and support such requests with design data. The deviation, if approved, shall be reflected by the appropriate addition or reduction in the unit cost for that size as agreed to by the Owner/Engineer.

4. The finished CIPP shall provide a uniform smooth, interior wall surface and will have at least 100% of the flow capacity of the original pipe before rehabilitation. In lieu of measurements, calculated capacities may be derived using a Manning “n” coefficient of 0.013 for the original pipe material and a Manning “n” coefficient of 0.010 for a joint-less smooth wall cured-in-place pipe.

