


STATE OF OHIO
DEPARTMENT OF TRANSPORTATION
SUPPLEMENTAL SPECIFICATION 837
LINER PIPE
January 16, 2026
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837.05	Basis of Payment

[bookmark: _Toc254089240][bookmark: _Toc254089343][bookmark: _Toc254089407][bookmark: _Toc254097139]837.01	Description. This work consists of furnishing liner pipe, filling voids around existing conduits, installing liner pipe, and grouting liner pipe into existing conduits as shown on the plans.
[bookmark: _Toc254089408][bookmark: _Toc254097140]837.02	Materials. Furnish materials conforming to the following, with additional requirements as listed below:
	Water...............................................................................................499.02

	Mortar...................................................................................................602

	Portland Cement....................................................701.01, 701.02, 701.04

	Slag Cement....................................................................................701.11

	Fly Ash............................................................................................701.13

	Corrugated steel pipe......................................................707.01 or 707.02

	Structural plate corrugated steel structure.......................................707.03

	Precoated, galvanized steel culvert.................................................707.04

	Polymer-precoated corrugated steel spiral rib pipe.........................707.11

	Corrugated steel spiral rib pipe.......................................................707.12

	Polymer precoated, galvanized steel conduits................................707.18

	Corrugated aluminum alloy conduits.............................707.21 or 707.22

	Aluminum alloy structural plate conduit........................................707.23

	Corrugated aluminum spiral rib pipe..............................................707.24

	Corrugated polyethylene smooth lined pipe...................................707.33

	Polyethylene plastic pipe based on outside diameter (OD) ...........707.34

	Polyethylene profile wall pipe........................................................707.35

	Polyvinyl chloride corrugated smooth interior pipe.......................707.42

	Polyvinyl chloride profile wall pipe...............................................707.43

	Glass-fiber-reinforced polymer mortar pipe...................................707.75

	Steel reinforced thermoplastic ribbed pipe.....................................707.85

	Steel casing pipe.............................................................................748.06






A.	When using aluminum coated corrugated steel pipe (707.01, 707.02), aluminum coated corrugated steel spiral rib pipe (707.12), corrugated aluminum alloy pipe (707.21, 707.22), aluminum alloy structural plate conduit (707.23), or corrugated aluminum spiral rib pipe (707.24): Ensure that the outside of the conduit is coated in a zinc chromate-free primer or an epoxy paint formulated for  aluminum prior to any grouting operations.

[bookmark: _Hlk181687710]B.	When using polymer precoated, galvanized steel conduit (707.18) as a liner pipe, the Department will allow the following additional sizes:
	Pipe
Diameter
(in)
	Wall
Thickness
(gauge)

	126
	12/18

	132
	12/18

	138
	12/18

	144
	12/18



C.	Corrugated polyethylene smooth lined pipe (707.33): Ensure the joint does not protrude on the inside of the pipe nor increase the outside diameter of the pipe.
D.	Polyethylene plastic pipe based on outside diameter (OD) (707.34): Furnish liner pipe with a maximum standard dimension ratio (SDR) of 32.5. Ensure the joint does not protrude on the inside of the pipe nor increase the outside diameter of the pipe.
E.	Polyethylene profile wall pipe (707.35): Furnish liner pipe with a minimum ring stiffness constant (RSC) of 100. Ovalization is permitted. Ensure the joint does not protrude on the inside of the pipe nor increase the outside diameter of the pipe.
F.	Polyvinyl chloride corrugated smooth interior pipe (707.42): Ensure the joint does not protrude on the inside of the pipe nor increase the outside diameter of the pipe.
G.	Polyvinyl chloride profile wall pipe (707.43): Furnish pipe with smooth interior and exterior walls. The Department will allow internal sleeve joints. Ensure the joint does not increase the outside diameter of the pipe. When using polyvinyl chloride profile wall pipe as a liner pipe, the Department will allow the following additional sizes:
	Nominal
Diameter
(in)
	Outside
Diameter
(in)
	Inside
Diameter
(in)

	54
	57.00
	53.50

	60
	63.35
	59.50



[bookmark: _Hlk192073591]H.	Steel casing pipe (748.06): Furnish either galvanized or ungalvanized steel casing pipe. Ensure casing pipe is joined together with internal sleeves or a full circumferential weld according to C&MS 513.21. Hydrostatic testing is not required. Non-circular pipe conforming to the original shape of the host pipe is permitted.
[bookmark: _Hlk121746836]I.	Steel reinforced thermoplastic ribbed pipe (707.85): Coat all exposed steel ribs with a manufacturer recommended spray-on rubberized or paint-on plastic coating when steel reinforcement is exposed due to field cutting. Seal joints with internal bands when external joints cannot be used.
J. 	Glass-fiber-reinforced polymer mortar pipe (707.75): Flush sleeve joints or standard double-bell couplings may be used. For flush sleeve joints and double-bell couplings, ensure the pipe ends do not protrude on the inside of the pipe or increase the outside diameter of the pipe. Non-circular pipe conforming to the original shape of the host pipe is permitted.
[bookmark: _Hlk152314618]K.	 Controlled Low Strength Mortar (CLSM) Grout: Provide CLSM with Fill Flow admixture as manufactured by Fritz-Pak Corporation, 4821 Eastover Circle, Mesquite TX 75149, or equivalent with mix proportions as specified in Table 837.03-1 and meeting the pre-pumping test requirements shown in Table 837.03-2. 

TABLE 837.03-1
	Materials
	Amount

	Cement Type I (lb/yd3)
	100-130

	Fly Ash, Class C (preferred) or Class F (lb/yd3)
	350-370

	Fine Aggregate (lb/yd3)
	2700-2750

	Water (gallon)
	35-40

	W/C
	0.6-0.7

	*Fill Flow Volume-Expanding Admixture (lb/yd3)
	Maximum 4.0

	**Air Entraining Agent Admixture (oz)
	As needed

	Target Density (lb/ft3)
	93 ± 4


* Minimum 30% volume expansion is needed; add admixture at the site.
** Can be added to the mix to meet the target density after adding the required amount of volume-expanding admixture.

TABLE 837.03-2
	Fresh Grout Properties to be Met Before Pumping is Permitted

	Test
	ASTM Reference
	Limits

	Fresh Density
	ASTM C138
	Before Pumping: 93 ± 4 (lb/ft3)

	Flowability/Spread
	ASTM D6103
	Minimum 9 in.

	Air Content
	ASTM C138
	30% ± 3%

	Temperature
	ASTM C1064
	60-70 (oF)



L. Cellular Grout: Provide Cellular Grout with mix proportion as specified in Table 837.03-3 and meeting the pre-pumping test requirements shown in Table 837.03-4. Add foam meeting the requirements of ASTM C869. 
TABLE 837.03-3
	Materials
	Amount

	Cement Type I (lb/yd3)
	Minimum 700

	Water (gallons)
	39-42

	W/C
	0.46-0.50

	*Foam (lb/yd3)
	0.6

	Target Density (lb/ft3)
	40 ± 3


* Added at the site; above amount is suggested, but may be modified to meet the pre-pumping requirements

[bookmark: _Hlk149548419]TABLE 837.03-4
	Fresh Grout Properties to be Met Before Pumping is Permitted

	Test
	ASTM Reference
	Limits

	Fresh Density
	ASTM C138
	Before Pumping: 40 ± 3 (lb/ft3)

	Fluidity
	ASTM C939
	Can vary between 35 and 60 seconds

	Flowability/Spread
	ASTM D6103
	Minimum 10 in.

	Air Content
	ASTM C138
	50% to 70 %

	Temperature
	ASTM C1064
	50 to 75 oF

	Stability Test
	ASTM C940
	No Collapse (0 in. height change)



M. Alternate Grout Mix: Submit mix design and material test results meeting the limits for Grout Properties shown in Table 837.03-5 to the Engineer. Meet pre-pumping test requirements as shown in Table 837.03-2 for Alternate CLSM and Table 837.03-4 for Alternate Cellular Grout.

TABLE 837.03-5
	Grout Properties

	Test
	ASTM Reference
	Limits

	Bleeding Test (CLSM)
	ASTM C940
	No Bleeding (0 ml)

	Compressive Strength
	ASTM D4832
	Minimum 200 psi

	Split Tensile Strength
	ASTM C496
	Minimum 25 psi

	Water Absorption
	ASTM C796
	Maximum 25% by Volume

	Oven Dry Density
	ASTM C495
	90 ± 4 (lb/ft3)



[bookmark: _Toc254089033][bookmark: _Toc254089094][bookmark: _Toc254089098][bookmark: _Toc254089241][bookmark: _Toc254089344][bookmark: _Toc254089409][bookmark: _Toc254097141]837.03	Construction. Install the liner pipe and fittings according to the manufacturer’s recommendations with the following additional requirements:
A.	Provide an Installation Plan to the Engineer at least 15 days prior to liner pipe installation detailing the liner pipe and grouting installation procedures and include the following information at a minimum: 
· Identify the type of void grout to be used to fill the annular void space. Provide certified test data for the selected grout mix.
· Include the method and equipment to be used to mix the annular void grout. Provide mixing methods and equipment according to the manufacturer’s recommendations to ensure uniform grout mix properties as listed above. 
· Include a description of the bulkhead construction and location and elevations of all vent and visual grout return pipes. Visual grout return pipes will be used to determine the entire annular void space has been filled with the approved grout mix.
· Method to ensure the liner pipe maintains the proposed grades and alignment during placement of the annular void space grout.
· Dewatering and water diversion methods. Include details necessary to ensure compliance with all applicable environmental permits.  
B.	Remove all debris and obstructions from the existing conduit before inserting the liner pipe. Fill all voids outside the existing host conduit with CLSM, Cellular Grout, Alternative Grout Mixes, or Mortar. Verify with the Engineer that all voids have been appropriately filled. Push or pull the liner pipe into the existing pipe by a method that will not damage the existing drainage structure or the proposed liner pipe. Furnish pipe joints that maintain integrity during installation. Furnish vent relief ports for releasing trapped air. Construct bulkheads at the existing conduit ends to contain the backfill material. Construct bulkheads to allow grout return ports as identified in the Installation Plan.  
[bookmark: _Hlk149650765]C.	Furnish CLSM, Cellular Grout, or Alternative Grout Mixes for completely filling the annular void space between the existing conduit and liner pipe. Provide Certified Test Data that shows the selected mix meets the requirements of this specification and the type of grout selected. Use the same grout mix for the entire annular void space.

D.   Install (2) 2-inch diameter grout return pipes in both bulkheads at the 9 o’clock and 3 o’clock positions. At the upstream bulkhead, install a 2-inch diameter grout return pipe at the host pipe obvert (12 o’clock position) with a 90-degree vertical elbow extending to a minimum elevation 12-inches above the host pipe crown. At the downstream bulkhead, install a 2-inch diameter grout return pipe at the host pipe obvert (12 o’clock position) with a 90-degree vertical elbow extending to an elevation equal to the upstream host pipe crown. Continue filling the annular void space with grout until the grout returns from the vertical grout return pipes at both bulkheads. Cap all grout return pipes once grout return is visually observed. 
E.	Ensure the maximum pressure developed by the backfill material does not exceed the manufacturer’s recommendation for the maximum allowable external pressure for the liner pipe. 
F.	Ensure the liner pipe maintains the designed line and grade while backfill material is placed. Ensure the diameter of the liner pipe across any section does not vary by more than 5 percent. 
G.	Install all outlet treatments and permanent erosion protection within 10 days after placement of the liner pipe. 
[bookmark: _Toc254089410][bookmark: _Toc254097142]837.04	Method of Measurement. The Department will measure linear feet of liner pipe installed, measured between ends.
	The Department will measure backfill for liner pipe by the actual number of linear feet of backfill placed along the liner pipe to fill the voids and annular space.
[bookmark: _Toc254089034][bookmark: _Toc254089095][bookmark: _Toc254089099][bookmark: _Toc254089242][bookmark: _Toc254089345][bookmark: _Toc254089411][bookmark: _Toc254097143]837.05	Basis of Payment. Payment for liner pipe includes all cleaning, disposal of wastes, fittings, anchoring, bulkheads, site restoration and equipment necessary to complete this work. Payment for backfill for liner pipe includes all backfill material to fill the voids and annular space and all equipment necessary to place the backfill. 
The Department will pay for accepted quantities at the contract prices as follows: 
Item	Unit	Description
837	Foot	Liner pipe, ___" ID 707.01, 707.02, 707.03, 707.04, 707.11, 707.12,
				707.21, 707.22, 707.23, 707.24, 707.33, 707.35, 707.36,
				707.42, 707.43, 748.06, 707.85, 707.75 or ___" OD 707.34
837	Foot	Backfill for Liner Pipe

Designer Note: This specification is for using liner pipe to rehabilitate existing conduits. Design the liner pipe according to the Location and Design Manual, Volume 2, Drainage Design. Specify the size and type of liner pipe. Refer to the specification for the particular type of pipe for additional requirements, such as limits on pipe size.

The designer is responsible for checking with the manufacturers for the most current inside and outside diameters. The designer must ensure that the OD will fit in the host pipe and that the inside diameter (ID) meets the hydraulic requirements. Not every pipe will work in every situation. Only list the types of liner pipe that will work for the situation in the pay item description. Pipes are typically specified by the inside diameter, but note that polyethylene liner pipe (707.34) is specified by the OD.

Ovalized polyethylene profile wall pipe (707.35) liners are available. Refer to the manufacturer for sizes.

Ensure the hydraulic calculations reflect the increased conduit roughness when using corrugated steel pipe (707.01 or 707.02), structural plate corrugated steel structure (707.03), precoated, galvanized steel culvert (707.04), corrugated aluminum alloy pipe (707.21 or 707.22), and aluminum alloy structural plate conduit (707.23). 

Determine the estimated quantity of backfill material by calculating the volume of the annular space between the liner pipe and the existing conduit and then adding the estimated volume of any voids along the length of the existing conduit. Do not include the backfill material calculations on the plans. Provide a supplement of the backfill quantity calculations to the District.

If the designer wishes to specify other backfill materials contact OHE for approval.
The department may perform testing after installation to verify that the annulus void is completely or mostly filled. This may include but is not limited to; sounding, endoscope inspection through a ½-inch hole in the liner pipe as well as partial removal of bulkheads. The contractor is responsible for completely filling identified voids at no additional cost to the Department.
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