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SECTION (_____)
SEGMENTAL SLIPLINING SPECIFICATION
1.0 GENERAL	
1.1 This specification covers furnishing, installing and grouting new liner pipes inside existing culvert pipes, storm sewers and sanitary sewers by the segmental sliplining method.
1.2 The existing host pipes and liner pipes sizes, types, design method and dimensions shall be as shown on the plans, including all connections, joints, end treatments, and other appurtenances as required to complete the work. The sliplining process will require the contractor to completely grout the void space between the host pipe and new liner pipe.
2.0 MATERIAL
2.1 Material shall be Profile Wall Polyvinyl Chloride Pipe (PVC), Solid Wall Polyethylene Pipe (SWPE), or Steel Reinforced Polyethylene Pipe (SRPE).
2.2 The liner pipe must be manufactured in the United States, and submittals must include a manufacturer's certificate of compliance with these specifications for the proposed materials.
2.3 Pipe liner materials other than those stated above may be submitted for consideration and approval by the project engineer based on meeting the design requirements as stated herein. 
2.4 Profile Wall Polyvinyl Chloride (PVC) 
2.4.1 Pipe liner shall consist of PVC corrugated pipe with a smooth interior that conforms to the requirements of ASTM F949 or AASHTO M304. Pipe shall use PVC compound with a cell classification per ASTM D1784 of 12454. 
2.4.2 The joints shall utilize a factory attached PVC coupling that provides a constant inside and outside diameter equal to that of the pipe. The joints shall use elastomeric sealing gaskets. The assembled joint shall meet the performance requirements of ASTM D3212. 
2.4.3 The elastomeric seals shall meet the requirements of ASTM F477.
2.5 Solid Wall Polyethylene Pipe (SWPE)
2.5.1 Solid wall high density polyethylene pipe and fittings shall meet the requirements of ASTM F714 or AASHTO M326.
2.5.2 Pipe and pipe fittings shall be manufactured from high density compounds in accordance with ASTM D3350, cell classification 345464C or (345474C) with a designation of PE 3408 or (PE 4710) and a minimum Standard Dimension Ratio (SDR) of 32.5.
2.5.3 Pipe shall be solid wall with a smooth interior and exterior with no corrugations or ferrous elements.
2.5.4 Joints shall be capable of being joined into a continuous length by an interlocking method which will allow for pushing or pulling pipe into position. Joints must incorporate an ASTM F477 compliant gasket such that joints meet the requirements of ASTM D3212. Each pipe section must have an internal and external component of the interlocking feature.
2.5.5 Screw-type or threaded joints will not be allowed unless a gasketed seal is incorporated enabling the joint to meet the requirements of ASTM D3212.
2.6 Steel Reinforced Polyethylene Liner Pipe (SRPE)
2.6.1 [bookmark: _GoBack]The SRPE liner pipe shall be manufactured in accordance with ASTM F2562 or AASHTO MP-20.
2.6.2 HDPE resin shall conform to the minimum requirements of cell classification 345464C as defined and described in ASTM D3350. 
2.6.3 Applications that do not require water tight joints may use plain ended pipes that are butted to each other with no more than a 2” gap between pipe ends. Internal expanding steel bands with a flat gasket shall be used during the grouting process to prevent inflow of grout into the new liner pipe. These bands shall be removed once the grout has achieved initial set.
2.6.4 For water tight applications, or when desired, bell and spigot gasketed joints meeting the requirements of ASTM D3212 may be used. Alternatively, welded HDPE internal couplers may be used. They shall utilize plain ended pipe welded together with an internal polyethylene coupler by way of electrofusion welding or extrusion welding technology. The welded coupler joints shall have been laboratory tested to meet the requirements of ASTM D3212.

3.0 END TREATMENTS
3.1 A watertight, cementitious bulkhead (or collar) shall be formed between the host pipe and the liner pipe at each end of a pipe run between manholes or at each end of a culvert. Bulkhead designs shall be sufficient to resist grout pressures or hydrostatic water pressure within the annular space. 
3.2 If liner pipes are extended beyond the host pipe in culvert applications, then conventional end treatments as shown on the plans may be used. Conventional end treatments may include beveled concrete headwalls or collars or metal end sections that improve flow into the rehabilitated structure.
4.0 SERVICE OR LATERAL CONNECTIONS
4.1 When the host pipe has service (or lateral) connections, the service pipes shall be reconnected to the host pipe or abandoned as designated on the plans. Service reconnections shall be completed prior to filling the annular space with grout or flowable fill. 
4.2 Service connections shall be reconnected to the host pipe using various methods including external point repairs or internal reinstatement as shown on the plans or as approved by the engineer.
5.0 GROUTING REQUIREMENTS
5.1 After installation of liner pipe but prior to grouting, bulkheads and a means for venting shall be constructed. To retain the grout, bulkheads may consist of plywood (if they will be removed), brick or block in the annular space at each end of the pipe runs, or at locations indicated on the approved grouting plan. Bulkheads may be left in place provided they do not interfere with bank protection, the end treatment shown on the plans, or the long term performance of the new liner pipe system. Venting of the annular void shall be performed to assure uniform filling of the void space during the grouting process. An open ended, high point tap or equivalent vent must be provided and monitored at the bulkhead opposite to the point of grouting and typically at the highest point of air space to be filled. 
5.2 The annular space shall be filled with non-structural grout, cellular grout, controlled low strength mortar, or low-density flowable fill in accordance with this Specification and with the manufacturer's recommendations. The grout shall be placed in multiple lifts if necessary, depending on the grouting plan, in order to minimize the effects of buoyancy forces. Each placed lift shall reach initial set prior to placing subsequent lifts. The maximum pressure exerted on the liner pipe at any time during grouting operations shall not exceed the liner pipe manufacturer's guidelines. Note that this could be a combination of pumping pressure and hydrostatic head pressure.
5.3 The mix design(s) shall be developed to completely fill the annular space, and shall address the following considerations: size of annular void, voids (based on size and access) in the surrounding soil envelope, absence or presence of groundwater, sufficient strength and durability to prevent movement of the liner pipe, provisions for adequate retardation and shrinkage of less than 1 percent by volume.
5.4 Cellular grout shall consist of Portland cement, water, and a foaming agent that complies with ASTM C869 when tested in accordance with ASTM C796.
5.5 The grout shall have a minimum penetration resistance of 75 psi in 24 hours when tested in accordance with ASTM C403 and a minimum compressive strength of 300 psi in 28 days when tested in accordance with ASTM C495 or C109. Grout shall be mixed in small quantities as needed, and shall not be re-tempered or used after it has begun to set. 
6.0 EQUIPMENT
6.1 All equipment, necessary for the satisfactory performance of this work, shall be approved by the Engineer. This equipment shall include all machinery necessary for the installation of the sliplining pipe and the restoration of the site.
6.2 The grouting system shall have sufficient gauges, monitoring devices and tests to determine the effectiveness of the grouting operation to ensure compliance with these specifications. Pumping equipment shall be of a size sufficient to inject grout at a velocity and pressure relative that is deemed to be appropriate for the size of the annular space. If needed, gauges to monitor grout pressure shall be attached immediately adjacent to each injection port. The gauge shall conform to an accuracy of not more than one-half percent error over the full range of the gauge. The range of the gauge shall not be more than 100 percent greater than the design grout pressure. Pressure gauges shall be an oil filled instrument and be attached to a saddle type diaphragm seal (gauge saver) to prevent clogging with grout. All gauges shall be certified and calibrated in accordance with ANSI B40 Grade 2A.
7.0 CONSTRUCTION REQUIREMENTS
7.1 The existing culvert pipe shall be cleaned and prepared by approved nondestructive means as necessary to remove all obstructions which may be encountered that would prevent insertion of the liner pipe into the host pipe. 
7.2 The Contractor shall pull/push a 10ft long (minimum) test section of pipe through the existing pipe after dewatering and cleaning. Any obstructions such as bolts, joint edges, dents or localized deformations shall be removed. The maximum size of an obstruction that can be removed is 18in x 30in. Those obstructions larger than 18in x 30in will require prior approval from the Engineer before removal. If removal of an obstruction on the existing pipe will require partial tunneling techniques (re-mining) including poling boards and support plates in order to prevent loss of surrounding soil before new liner is installed, then the Contractor shall submit his procedure to the Engineer for review. 
7.3 Upon acceptance of the installation work and testing, the contractor shall clean-up and restore the project area affected by operations as approved by the engineer.
8.0 SUBMITTALS AND REQUIRED CALCULATIONS 
8.1 The Contractor shall submit the following:
8.1.1 Manufacturer’s detailed product data shall be submitted for review and approval. It will include complete information on liner pipe materials (pipes, joints, gaskets, and fittings), physical properties, dimensions, recommended external grout pressure, allowable jacking load, minimum bending radius or maximum joint angularity.
8.1.2 Structural design calculations following Section 12 of the AASHTO Standard Specification for Highway Bridges using the LRFD method.
8.1.3 The proposed grouting mix.
8.1.4 The proposed grout densities and viscosities.
8.1.5 Initial set time of the grout.
8.1.6 The proposed grouting method.
8.1.7 The maximum injection pressures.
8.1.8 The 24-hour and 28-day grout compressive strengths.
8.1.9 Proposed grout stage volumes.
8.1.10 Bulkhead designs and details.
8.1.11 Buoyant force calculations and hold down details.
8.1.12 Flow controls for handling effluent flow.
8.1.13 Provisions for service connections.
8.1.14 Pressure gauge certification to be used for grouting.
8.1.15 Vent location plans.
8.1.16 Certification that grouting plan conforms with all provisions, cautions, and restrictions of these specifications and the contract plans.
9.0 PAYMENT
9.1 Payment for accepted quantities of liner pipe shall be paid for at the contract unit price bid by size per linear foot in place. Said unit prices shall constitute full compensation for furnishing liner pipes, and all other labor, equipment, materials and any incidentals necessary to complete the item. 
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