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Section 15-6.05. Use for mechanically sealing internal pipe joints in culverts 24 to 108 inches in diameter.
Do not use in highly abrasive environments , above level 3 in HDM Table 855.2A.

Replace section 15-6.05 with:
15-6.05  EPDM RUBBER PIPE JOINT SEAL
15-6.05A  General
15-6.05A(1) Summary
1
Section 15-6.05 includes specifications for installing EPDM rubber pipe joint seals onto the interior of an existing pipe or culvert, creating a circumferential leak resistant seal at joints.
2
[bookmark: _Toc276106625]15-6.05A(2)  Submittals
Submit a work plan for installation of EPDM rubber pipe joint seals.
3  Modify text in item 8.2.3 if groundwater level is above springline for any pipes to be sealed.
The work plan must include:
1.	Installation procedure.
2.	Identification of manufacturer and authorized installer.
3.	List of equipment to be used.
4.	Technical data for proposed internal joint seal including material safety data sheets, application instructions and product data.
5.	Certificates of compliance showing that products submitted meet requirements of standards referenced and pipe diameter shown.
6.	Manufacturer's recommendations for delivery, storage, and handling.
7.	Certificates of qualification of each technician, unless manufacturer's representative will be present for all seal installation activities.
8.	Summary sheet for each culvert. Identify the summary sheet by the structure number shown for the corresponding culvert. Summary sheets must include:
8.1.	Width dimensions of EPDM rubber pipe joint seal for pipe diameter.
8.2.	Manufacturer's recommendations for:
8.2.1.	Minimum band dimensions for pipe diameter.
8.2.2.	Seal width.
8.2.3.	Maximum allowable pressures to ensure no damage to the seal or to the culvert. Assume the groundwater level is at 1/2 the culvert depth.
8.2.4.	Backing plate width as required.

4
15-6.05A(3)  Quality Control and Assurance
15-6.05A(3)(a)  General
Sealed joints must be individually pressure-tested a minimum of 30 minutes after the final fitting of the seal in compliance with the following air test procedure steps:
1.	For seal diameters up to 84 inches, apply a pressure of 10 psig to the seal through the test valve and maintain with a regulated air supply. For seal diameters from 84 to 96 inches, apply a pressure of 7 psig to the seal through the test valve and maintain with a regulated air supply. For seal diameters greater than 96 inches, apply a pressure of 5 psig. Apply a soap and water solution to the outer edge and entire body of the seal to detect leakage. Use a restraining device locked in its expanding position during testing to prevent excessive ballooning to the center membrane of the seal.
2.	If the pressure test indicates leakage, determine cause and repeat step 1. If the pressure test indicates leakage a second time, replace with new seal and repeat step 1.
3.	Repeat step 1 using a pressure of 5 psig without the restraining device.
4.	Inspect for leakage. If the pressure test indicates leakage, remove seal and replace with new seal and repeat steps 1 through 4.
5.	Seal the test valve of the seal with a counter sunk hex head completion plug and a nontoxic thread sealing compound on the threads.
6.	Remove all installation hardware and pressure gauges.

5
15-6.05A(3)(b)  Qualifications
Either a manufacturer representative must be present or internal seal installation technicians must be certified by the manufacturer to safely install seals of the types and sizes being used. Certification must be current on the actual date of installation.
15-6.05B  Materials
6
15-6.05B(1)  General
Except as amended under these special provisions, comply with ASTM:
D 395: Standard Test of Rubber Compression Set
D 1171: Standard Test Method for Rubber Deterioration Surface Ozone Cracking Outdoors or Chamber
D 2000: Standard Classification System for Rubber Products in Automotive Application
D 3568: Standard Test Method for Rubber-Evaluation of EPDM. Including Mixtures With Oil

7
15-6.05B(2)  EPDM Rubber Membrane
Each EPDM width dimension in your submittal must comply with the manufacturer's recommendations in your work plan.
8
EPDM rubber membrane must be at least 1/4 inch thick and must:
1.	Contain ingredients that comply with 21 CFR § 177.2600. The final rubber membrane must not support microbiological growth when used in potable water, sea water, or in humid aerobic conditions. 
2.	Have a volume change that does not exceed 3 percent when tested after immersion in fresh or sea water at 212 degrees F for 70 hours
3.	Have a stress relaxation that does not exceed 12 percent when tested from a time of 30 minutes to 24 hours
4.	Comply with the property values in the following table:

	Property
	Test method
	Value

	Tensile strength
	ASTM D 412
	1450 psi, min

	Tensile strength change after heat aged for 70 hours at 70º C
	ASTM D 573
	30%

	Elongation
	ASTM D 412
	350%, min

	Elongation change after heat 
aged for 70 hours at 70º C
	ASTM D 573
	-50%, max

	Durometer hardness
	ASTM D 2240
	65 ± 5

	Durometer hardness after heat 
aged for 70 hours at 70º C
	ASTM D 412
	±15

	Ozone resistance
	--
	85%, min

	Permanent set after compression set for 22 hours at 70º C
	ASTM D 395B
	25%, max



9
15-6.05B(3)  EPDM Joint Splicing
The joint splice must be manufactured using a compression-molding method with virgin rubber of the same compound used to manufacture the seal. Maintain a uniform cross section with a minimum thickness of 1/4 inch at interface.
10
Vulcanize the joint splice at minimum 330 degrees F at 2000 psi or greater.
11
Do not use adhesive or glue.
12
15-6.05B(4)  Bands, Backing Plates, Shims, Set Screws, and Test Valve
Bands, backing plates, spacers, shims, clips, and set screws for securing rubber membrane across pipe joints and test valve must be UNS S31603, Type 316L, stainless steel and comply with ASTM A 240. Push tabs must be from the same manufacturer lot number as the bands.
13
Bands must:
1.	Meet ASTM A 240
2.	Have a tensile strength of 70,000 psi or greater
3.	Have a yield strength of 25,000 psi or greater in tension
4.	Have a maximum Brinell hardness of 217 or a Hardness Rockwell B value of 92
5.	Have an elongation of 40 percent when tested at a rate of 20 ± 2 inches per minute

14
Bands and shims must be rolled to the radius of the pipe being repaired. Chemical properties of base metal for retaining band must be compatible with the weld wire.
15
The minimum band dimensions must comply with the manufacturer's recommendations in your work plan.
16
Backing plates must be 16 gauge stainless steel.
17
15-6.05B(5)  Cement Mortar
Cement mortar for pipe joint sealing must be fast setting type suitable for wet and dry conditions and comply with ASTM C 150.
18
15-6.05B(6)  Joint Lubricant
Joint lubricant must:
1.	Be nontoxic and must not support bacteria growth
2.	Not have any deteriorating effects on natural or synthetic rubber
3.	Not contain any petroleum based oils or greases
4.	Be suitable for use intended from 0 to 120 degrees F

19
15-6.05B(7)  Epoxy
Epoxy must:
1.	Be nontoxic and must not support bacteria growth
2.	Not have any deteriorating effects on natural or synthetic rubber
3.	Provide chemical resistance to common acids, bases, solvents, and oils
4.	Not contain any petroleum based oils or greases
5.	Contain 100 percent solids
6.	Not contain any solvents
7.	Not contain volatile organic compounds (VOCs)
8.	Be temperature resistant of up to 250 degrees F
9.	Cure in approximately 4 to 8 hours at 70 degrees F
10.	Provide a service temperature range of 50 to 200 degrees F
11.	Comply with the property values in the following table:

	Property
	Test method
	Value

	Flexural strength
	ASTM D 790
	6000 psi, min

	Flexural modulus
	ASTM D 790
	550,000, min

	Compressive yield strength
	ASTM D 695
	4000 psi, min

	Tensile strength
	ASTM D 638
	3700 psi, min

	Tensile ultimate elongation
	ASTM D 638
	1.4%, max

	Shore D hardness
	ASTM D 2583
	85, min

	Pencil hardness
	ASTM D 3363
	6H

	IZOD impact
	ASTM D 256
	0.19 ft-lb/in of notch, min
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15-6.05C  Construction
Remove grease, dirt, dust, roots, scale, and other solid and semisolid debris from the host pipe walls a minimum of 3 inches beyond each side of proposed seal position. Remove all dirt and debris from the joint gaps, leaving a clean area for joint filling. Perform these cleaning operations with hand brushing and scraping, pneumatic wire brush, pneumatic grinder, or oil free air jet. Dispose of all material from area to be sealed.
21
Protect host pipe from damage during cleaning operations. Repair host pipe that is damaged by the cleaning operations.
22
Fill any joint gaps, low areas and deep imperfections of the pipe periphery with cement mortar or epoxy and on each side of the joint where the seating surface band location of the seal is to be located and render flush with the surrounding joint surface in compliance with the manufacturer's recommendations. Dispose of surplus material spillage.
23
Pack joint separations with cement mortar or epoxy using a hand trowel.
24
If host pipe has a concrete surface, apply a thin layer of cement mortar or epoxy to the preparation area where the seal will be placed.
25
If host pipe is corrugated metal, EPDM seal must have a smooth surface on both sides with no extrusions. Retainer bands must be installed over the rerolled ends near the joint.
26
Wait a minimum of 30 minutes after cement mortar or epoxy application to begin seal installation or backing plate placement.
27
Verify the sealing surface surrounding the joint area and the area where the seals are to be seated is free of debris and smooth.
28
Immediately before fitting the seal, lubricate the prepared seal area with a brush. Do not reintroduce debris from the brush, surrounding surfaces, or areas into the prepared seal area.
29
Position the seal parallel to the joint gap with the pressure test valve located at approximately 3 o'clock or 9 o'clock position.
30
Install pipe joint seal per your authorized work plan.
31
Hydraulic expander for installation of steel and stainless steel expansion bands must be capable of providing hydraulic expansion pressures of 6,000 psi.
15-6.05D  Payment
Not Used
