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Section 68-8. Use for geomembrane and geotextile cushion fabric.
When not using geotextile cushion fabric delete "AND GEOTEXTILE CUSHION FABRIC" in title

Add to section 68:
68-8  GEOMEMBRANE AND GEOTEXTILE CUSHION FABRIC
68-8.01  GENERAL
68-8.01A  Summary
1. When not using geotextile cushion fabric delete "and geotextile cushion fabric."
Section 68-8 includes specifications for placing geomembrane and geotextile cushion fabric.
2. When not using geotextile cushion fabric delete this paragraph.
Geomembrane must be placed between 2 layers of geotextile cushion fabric.
[bookmark: OLE_LINK1]68-8.01B  Submittals
3. When not using geotextile cushion fabric delete "and geotextile cushion fabric."
Submit the following before installation:
1.	Certificate of compliance for geomembrane and geotextile cushion fabric
2.	Shop drawing showing the proposed panel layout identifying seams and details, construction equipment and method
3.	Quality control plan for material handling, storage, installation, geomembrane and seam tests, and repair
4.	Test seam samples

4
Submit the following during construction:
1.	Field seam non-destructive test results
2.	Field seam destructive test results
3.	Daily field installation report as an informational submittal

5
68-8.01C  Quality Control and Assurance
6. ASTM D4437 provides options for non-destructive test, which includes ASTM D5641, 5820, 6365, and 7006. If any specific tests are preferred, edit as appropriate.
Perform non-destructive test of geomembrane seams over the full length of seamed tracks, and suspect locations of the non-seam areas of the geomembrane under ASTM D4437.
7
Perform destructive test of geomembrane seams under GSI GRI Test Method GM14 and GM19, and ASTM D7747 and D7749.
8
Mark, number, measure, and report each location that fails non-destructive test.
68-8.02  MATERIALS
9. When not using geotextile cushion fabric delete "and geotextile cushion fabric."
Each roll of geomembrane and geotextile cushion fabric delivered to the site must be labeled by the manufacturer. The label must be firmly affixed and must clearly state the manufacturer’s name, product identification, roll number, roll dimensions, and roll weight.
10. When not using geotextile cushion fabric delete "and geotextile cushion fabric."
Geomembrane and geotextile cushion fabric must be stored on the smooth, level surface, away from high traffic areas, without excessively hot or moist condition. Geomembrane and geotextile must be protected from mud, dirt, dust, puncture, cutting or any other damaging or deleterious conditions.
11. Specify the application and the class of geomembrane (based on the required degree of survivability). For multiple applications, copy par. 11 and edit.
Use Class A for condition that requires very high survivability as instructed in the Geotechnical Design Report.
Use Class B for condition that requires high survivability as instructed in the Geotechnical Design Report.
Use Class C for condition that requires medium survivability as instructed in the Geotechnical Design Report.
Geomembrane for ____ must be Class __.
12. Insert "smooth" or "textured" as instructed in the Geotechnical Design Report.
Geomembrane must be ____________ on both sides.
13
Geomembrane must be either single ply or scrim-reinforced water and gasoline resistance geomembrane. Geomembrane must be free of holes, pinholes, bubbles, blisters, contamination by foreign matter, and nicks and cuts on roll edges. The geomembrane must be able to conform to subgrade irregularities by its own weight in ambient job-site temperature without additional heating, bending, or overburden placed on it.
14
Geomembrane must be free of plasticizers, fillers, and extenders.
15
When tested under the referenced ASTMs, the properties of geomembrane must have the values shown in the following tables:
	Geomembrane

	Property
	Test
	Value

	
	
	Class A
	Class B
	Class C

	Thickness, mils minimum (smooth)
	ASTM D5199
	20
	20
	20

	Thickness, mils minimum (textured)
	ASTM D5994
	
	
	

	Tensile break strength, lbs/inch minimum
	ASTM D6693 Type IV
	75
	65
	55

	Puncture resistance, lbs. minimum
	ASTM D4833
	45
	40
	35

	Tear resistance, lbs. minimum
	ASTM D1004
	20
	15
	10



	Scrim Reinforced Geomembrane

	Property
	Test
	Value

	
	
	Class A
	Class B
	Class C

	Thickness, mils minimum (smooth)
	ASTM D5199
	20
	20
	20

	Thickness, mils minimum (textured)
	ASTM D5994
	
	
	

	Tensile break strength, lbs minimum
	ASTM D7004
	250
	200
	150

	Puncture resistance, lbs. minimum
	ASTM D4833
	45
	40
	35

	Tear resistance, lbs. minimum
	ASTM D5884
	55
	55
	55

	Ply adhesion, lbs. minimum
	ASTM D6636
	20
	20
	20



16
When tested under the referenced ASTMs, the properties of geomembrane must also have the values of the geomembrane with the same formulation as shown in the following tables:
	Geomembrane (Linear Low Density Polyethylene Non-reinforced LLDPE and Reinforced LLDPE-R)

	Property
	Test
	Value

	Density, lbs/cubic foot maximum for LLDPE
	ASTM D1505
	59

	Carbon black content, % for LLDPE
	ASTM D4218
	2–3

	Oxidative Induction Time (OIT), minutes minimum
	ASTM D3895
	100

	
	ASTM D5885
	400

	Oven aging at 85 degrees C, % retained after 90 days minimum
	ASTM D3895
	35

	
	ASTM D5885
	60

	UV resistance, % retained after 1600 hours minimum
	ASTM D7238 and ASTM D5885
	35



	Geomembrane (Flexible Polypropylene Non-reinforced fPP and Reinforced fPP-R)

	Property
	Test
	Value

	Carbon black content, %
	ASTM D4218
	2–3

	UV resistance, % strength retained after 20,000 light hours minimum
	ASTM D6693-IV
	50

	UV resistance, % elongation retained after 20,000 light hours minimum
	ASTM D6693-IV
	50



17. Seam Strength
When tested under the referenced ASTMs, the seam strength and related properties of geomembrane must have the values of the geomembrane with the same thickness and formulation as shown in GSI GRI Test Method GM19.
18. Geotextile Cushion Fabric
Specify the application . When not using geotextile cushion fabric or a stronger geotextile cushion fabric is needed as instructed in the Geotechnical Design Report, delete this paragraph.
Geotextile cushion fabric for ____ must be Class 10 rock slope protection (RSP) fabric under section 88-1.02I.
19. Geotextile Cushion Fabric
Specify the application and the weight of geotextile as instructed in the Geotechnical Design Report (based on the required degree of survivability). For multiple applications, copy par. 19 and edit. When not using geotextile cushion fabric or when par. 18 is used, delete par. 19.
Geotextile cushion fabric for ____ must have a mass of at least __ oz/square yard. When tested under the referenced ASTMs, the geotextile cushion fabric must have the values of the geotextile with the same mass per unit area as shown in the following table.
	Geotextile Cushion Fabric

	Property
	Test
	Value

	Mass per unit area, oz/square yard
	ASTM D5261
	10
	12
	16
	24
	32
	60

	Grab tensile break strength, lbs min
	ASTM D4632
	230
	300
	370
	450
	500
	630

	Grab tensile break elongation, % min
	ASTM D4632
	50

	Puncture strength, lbs min
	ASTM D6241
	700
	800
	900
	1100
	1700
	2400

	Trapezoidal tear strength, lbs min
	ASTM D4533
	95
	115
	145
	200
	215
	290

	UV resistance, % min
	ASTM D7238
	70



68-8.04  CONSTRUCTION
20
Remove loose or extraneous material, large rocks, and sharp objects from the subgrade that may come in contact with the geomembrane and geotextile cushion fabric. Compact subgrade to receive geomembrane under section 19-5.03B.
21. When not using geotextile cushion fabric delete "and geotextile cushion fabric."
Place geomembrane and geotextile cushion fabric as shown.
20
Do not unroll and deploy geomembrane when the material temperatures are below 32 degrees F.
22
Do not install geomembrane and geotextile cushion fabric in the presence of standing water, while raining, under strong winds, or when material temperatures are outside the limits specified by the manufacturer.
23
Do not bridge over voids or low areas. The geomembrane must rest in intimate contact with the subgrade.
24. When not using geotextile cushion fabric delete this paragraph
Place the 1st layer of geotextile cushion fabric directly on the subgrade before placing geomembrane on top of the 1st layer of geotextile cushion fabric. Place the 2nd geotextile cushion fabric directly on the geomembrane with the geomembrane sandwiched between the geotextile cushion fabric layers.
25. When not using geotextile cushion fabric delete the first paragraph
Geotextile cushion fabric pieces must be shingled. Overlaps must be at least 12 inches. Patch or replace geotextile cushion fabric damaged during construction. The patch material must extend at least 18 inches beyond damaged area.
Place geomembrane in a manner that minimizes handling and seaming.
Use par. 26 and 27 when welding of geomembrane sheets is not required as instructed in the Geotechnical Design Report; and when the subgrade slope is less than 5 percent.
26
Geomembrane sheets must be shingled with the upstream piece on top of the downstream piece. Overlaps must be at least 18 inches. Geomembrane sheets must be seamed by welding or solvent-bonding at subgrade with slopes 5 percent or less.
27
Patch or replace geomembrane damaged during construction. The patch material must have rounded corners and must extend at least 6 inches on all sides of damaged area. Patch and damaged geomembrane must be field seamed by welding or solvent-bonding.
Use par. 28, 29 and 30 when on-site welding of geomembrane sheets is required as instructed in the Geotechnical Design Report.
28
Geomembrane sheets must be welded or solvent-bonded. Overlap must be at least 6 inches. The seaming overlap must be smooth and free of wrinkle. Seam must be at least 1 inch wide. Seams should generally follow the direction of the slope. Butt seams or roll-end seams are not allowed on a slope.
29.
Do not weld or solvent-bond the geomembrane when the material temperatures are below 32 degrees F, or above 170 degrees F.
30
Patch or replace geomembrane damaged during construction. The patch material must have rounded corners and must extend at least 6 inches on all sides of damaged area.
31. Delete this paragraph when anchor trenches are not shown on the plans. When not using geotextile cushion fabric delete "and geotextile cushion fabric".
Anchor the transverse and longitudinal edges of the geomembrane and geotextile cushion fabric in trenches at least eight inches deep or as shown.
32. When not using geotextile cushion fabric delete the 2nd sentence. Delete this paragraph when there are no culverts, transitional devices or headwalls on plans.
At the joint between geomembrane and culvert, culvert transitional device, or headwall, the overlaps must be at least 6 inches and closely fitted, secured and sealed watertight. At the joint no geotextile cushion fabric is required.
33. When not using rocks over the geomembrane delete the first sentence, delete "and snagging and slippage of cushion fabric" in the 2nd sentence.
Place rocks such that the height of inadvertent rock drop will not damage the geomembrane. Place rocks from downstream and up. Minimize spreading of rocks to avoid damaging geomembrane and snagging and slippage of geotextile cushion fabric.
34. When not using cushion fabric delete "or geotextile cushion fabric."
Do not operate equipment or vehicles directly on geomembrane or geotextile cushion fabric.
68-8.05  PAYMENT
Not Used
