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Includes specifications and three separate pay items for materials in Lightweight Fill (EPS Block).
Use BEES item codes:
198101A	Lightweight Fill (EPS Block) by cubic yard
198102A	Gasoline Resistant Geomembrane by square yard

Replace section 19-4:
1. 
19-4 LIGHTWEIGHT FILL (EPS GEOFOAM)
19-4-.01 GENERAL
19-4.01A Summary
Section 19-4 includes specifications for Expanded Polystyrene (EPS) Geofoam blocks and Gasoline Resistant Geomembrane (GRG) for lightweight fill (EPS Geofoam).

2. 
19-4.01B Submittal
Submit a certificate of compliance for EPS Geofoam Blocks and Gasoline Resistant Geomembrane (GRG) to the Engineer.
Submit EPS Geofoam manufacturer’s product literature and technical data, including the physical properties in compliance with ASTM D6817 Type specified, and 10-year physical property warranty.
Submit shop drawings to the Engineer for approval before fabricating EPS Geofoam blocks. Show the layout of all EPS blocks in each layer. Match plan details and construction requirements.
Submit summary of the manufacturer’s test compliance with specified performance characteristics and physical properties.
You must provide a manufacturer's product certificate showing evidence of Third Party Quality Control.
.
3.
19-4.02 MATERIAL
19-4.02A Expanded Polystyrene (EPS) Geofoam Blocks 
Except as specified herein, EPS geofoam block material must meet the requirements specified in ASTM D6817, Type EPS29. Manufacturer’s standard size EPS geofoam blocks measuring 2 by 4 by 8 feet are acceptable. Use custom-cut or field-cut blocks for irregular slope areas and roadway subgrade geometrics. 
EPS geofoam block must comply with:

	Physical Property
	ASTM Designation
	Acceptance Value


	Density
	C 303
	1.5 lb/ft3 min
2 lb/ft3 max

	Compressive Strength (at 1% deformation)
	D 1621
	10.9 psi min

	Flexural Strength
	C 203
	43.5 psi min

	Tensile Strength
	D 1623
	20 psi min

	Water Absorption
	C 272
	2.0% max by volume



4. 
19-4.02B Gasoline Resistant Geomembrane (GRG)
GRG must be a reinforced or unreinforced tri-polymer membrane manufactured from polyvinyl chloride (PVC), ethylene interpolymer alloy and polyurethane, or a comparable polymer combination. GRG must confine spilled liquid hydrocarbons, including gasoline, diesel fuel, kerosene, hydraulic fluid, methanol, ethanol, mineral spirits, and naptha. GRG must cover and conform to 90-degree edges and corners of EPS blocks at 45°F ambient temperatures, without applying heat. 
GRG must comply with:
	Physical Property
	ASTM Designation
	Acceptance Value¹

	Unleaded Gasoline Permeability
	D 814
	0.4 oz./ft2 max per 24 hours

	Thickness
	D 751²
	28 mils min

	Grab Tensile Strength (1" grip, 4" x 8" sample)
	D 751²
	600 lbf min in each direction

	Tensile Strength
	D 1623
	20 psi min

	Elongation at break
	D 4632²
	20 percent min

	Toughness (Percent elongation x Grab Tensile Strength)
	N/A
	14,000 lbf min

	Puncture Resistance (ball tip)
	D 751³
	800 lbf min

	Cold Crack Resistance (1" mandrel, 4 hours)
	D 2138²
	Pass at -30°F

	Factory Produced Seams, Bonded Width
	D 7514
	1.25" min

	Factory Produced Seams, Shear Strength
	D 7514
	320 lbf min

	Field Produced Seams, Vapor Tight Seal
	D 5641
	Pass

	¹Specified as Minimum or Maximum, not average roll properties.
²Or ASTM test method appropriate for specific polymer.
³Or FTMS 101C, Method 2065.
4Modified per NSF Standard No. 54.



5. 
19-4.03 CONSTRUCTION
Comply with approved shop drawings and construction details. Comply with manufacturer's instructions for handling, seaming and placing materials.
6. 
Prevent mechanical damage to EPS block during delivery, storage and construction. Protect EPS blocks from petroleum products and ultraviolet light exposure. Cover EPS block with a temporary material to blocks ultraviolet light when EPS block in the fill area will exposed to sunlight more than 12 hours. Weigh down cover material completely to prevent exposure to sunlight.
7. 
Replace damaged EPS block at your expense. Replace or perform authorized repairs on GRG at your expense.
8. 
Do not operate construction equipment directly on GRG or EPS block.
9. 
Remove loose or extraneous materials and sharp protruding objects.
10. 
Completely encase EPS block within GRG. Bond all GRG field seams using an electrically-heated hot-wedge device, following manufacturer's instructions. Produce vapor-tight seams. Do not use hot air extrusion welding devices or solvent bonding chemicals. Cool field seams to below 165°F before placing GRG in contact with EPS block.
11. 
Minimum thickness of any EPS block layer is 0.5-foot. Adjust EPS block dimensions to meet plan excavation and roadway subgrade geometrics and elevations.
12. 
Use timber fasteners or glue recommended by the EPS block manufacturer. Timber fasteners must have 16 prongs on opposite sides of the fastener.  Prongs must be 1-inch apart on center and must penetrate 1/2-inch into EPS block layers above and below the horizontal joint. Place timber fasteners at least 0.75-foot from edges of EPS blocks.
13. 
Construct glue joints as recommended by the manufacturer. If glue joints require testing, they must develop a minimum of 12.3 psi shear strength in accordance with ASTM D 732 test procedures.

14. 
19-4.04 PAYMENT
The payment quantity for gasoline resistant geomembrane and lightweight fill (expanded polystyrene block) are determined based on the dimensions shown.

