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Specification for Insulfoam GF (Geofoam) 
[Items in italics are editorial comments that need to be removed when the specification is edited.]
[This specification has been prepared for modification and use in the specifying of Geofoam for highway embankments and related uses. There are components in this specification that may not be relevant for particular jobs.  They can be deleted as necessary. 

The structure of this specification is in ten sections: 1. General Description, 2. Material (including physical properties), 3. Sampling and Testing, 4. Submittals, 5. Protection (including criteria for acceptable damage), 6. Subgrade Preparation, 7. Placement, 8. Connectors, 9.  Measurement, 10. Payment]
PART 1 GENERAL DESCRIPTION

1.01 This work shall consist of furnishing and placing expanded polystyrene, referred to in this specification as EPS Geofoam fill, in accordance with the details shown in the plans, these specifications, Division 31 Earthworks Sections, or as directed by the engineer.
1.02 Reference Publications - Some or all of the publications referred to in this specification, form a part of this specification to the extent referenced. The publications are referred to in the text by the basic designation only. The latest edition of the referenced American Society of Testing Materials (ASTM) publication shall govern.

ASTM Designation
C 165 Test Method for Measuring Compressive Properties of Thermal Insulation
C 203 Breaking Load and Flexural Properties of Block-Type Thermal Insulation
C 303 Test Method for Dimensions and Density of Preformed Block an Board-Type Thermal Insulation
C 390 Practice for Sampling and Acceptance of Thermal Insulation lots
D 1621 Compressive Properties of Rigid Cellular Plastics
D 1622 Apparent Density of Rigid Cellular Plastics
D 1623 Tensile and Tensile Adhesion Properties of Rigid Cellular Plastics
C 2863 Test Method for Measuring the Minimum Oxygen Concentration to Support Candle-Like Combustion of Plastics (Oxygen Index)
D 6817 Specification for Rigid Cellular Polystyrene Geofoam
D 7557 - Standard Practice for Sampling of Expanded Polystyrene Geofoam
PART 2 MATERIAL
2.01 Manufacturer with a minimum of 10 years documented experience in the manufacture of lightweight, geo-synthetic fill. Manufacturer must also have a UL classification in category BRYX. Manufacturer must also maintain a UL classification in category QORW that ensures physical properties in accordance with ASTM D 6817. Third-party certifications that only include ASTM C 578 physical properties will not be considered as an alternative equal and will be rejected.
2.02 Geofoam may be fabricated using material with recycled content provided the physical properties of Table 1 are met.  Unless the project dictates otherwise, the blocks shall have a height of at least .91 m (36 inches), a width of at least 1.22 m (48 inches), and length of at least 2.44 m (96 inches).  All blocks shall be within tolerances of 0.5% of respective height, width and length dimensions.  Additional field and/or shop trimming and cutting will be required as necessitated by the geometry of the fill being constructed.
2.03 Geofoam blocks shall have the following physical properties:
[Editorial Note:  Edit out the types of EPS not needed for this specific project by deleting the appropriate columns from the following table.]
TABLE 1: Physical Properties of EPS Geofoam
	TYPE - ASTM D6817
	EPS12
	EPS15
	EPS19
	EPS22
	EPS29
	EPS39
	EPS46

	Density, min., kg/m 3, ( lb/ft3 )
	11.2
(0.70)
	14.4
(0.90)
	18.4
(1.15)
	21.6
(1.35)
	28.8
(1.80)
	38.4
(2.40)
	45.7

(2.85)

	Compressive Resistance
@ 1% deformation, min., kPa (psi)
	15
(2.2)

	25
(3.6)

	40
(5.8)

	50
(7.3)

	75
(10.9)

	103
(15.0)

	128

(18.6)



	Flexural Strength min., kPa (psi)
	69
(10.0)
	172
(25.0)
	207
(30.0)
	276
(40.0)
	345
(50.0)
	414
(60.0)
	517

(75.0)

	Elastic Modulus, min., kPA (psi)
	1500

(220)
	2500

(360)
	4000

(580)
	5000

(730)
	7500

(1090)
	10300

(1500)
	12800

(1860)

	Oxygen Index, min.,
volume %
	24.0
	24.0
	24.0
	24.0
	24.0
	24.0
	24.0


Geofoam should be considered combustible and should not be exposed to open flame or any source of ignition.  The Geofoam shall be manufactured using modified expanded polystyrene.  Manufacturer must have a UL classification in category BRYX.
2.04 Each Geofoam block shall be marked with the manufacturer’s identification, and type.
Approved Material:
Insulfoam Manufacturing Facility, Headquarters, 19727 57th Avenue. E., Puyallup, WA 98375, Phone: 253-248-5995 Fax: 253 383-7100.
Insulfoam Manufacturing Facility, 5635 Schaefer Avenue, Chino, CA 91710, Phone: 909-591-7425, Fax: 909-591-8083.

Insulfoam Manufacturing Facility, 3401 W. Cocopah Street, Phoenix, AZ 85009, Phone: 602-269-2272, Fax: 602-269-8402
Insulfoam Manufacturing Facility, 1155 Business Park Drive, Building A, Dixon, CA 95620, Phone: 707-678-6900, Fax: 707-678-2962
Insulfoam Manufacturing Facility, 4500 South Frontage Road, Lakeland, FL 33815, Phone: 863-688-8879, Fax: 863-682-1702
Insulfoam Manufacturing Facility, 501 S. Emerald Road, Tooele, UT 84074, Phone: 800-735-4621, Fax 800-769-6065
Insulfoam Manufacturing Facility, 12601 East 33rd Ave, Unit 110, Aurora, CO 80011, Phone: 303-366-7730, Fax: 303-366-7742
Insulfoam Manufacturing Facility, 628 Western Drive, Anchorage, AK 99501, Phone: 907-279-9407, Fax: 907-279-9011
Insulfoam Manufacturing Facility, 2000 Summit View Drive, Smithfield, PA 15478, Phone: 855-207-0087, Fax: 855-246-9936
Insulfoam Manufacturing Facility, 1057 Sunburst Lane, Mead, NE 68041, Phone: 402-624-6611, Fax: 402-624-2325
2.05 No product substitutions permitted.
PART 3 SAMPLING AND TESTING 

3.01 Quality assurance testing and sampling, to monitor the conformance of the Geofoam fill with the specification requirements, will be completed as directed by the engineer.  Density, compression and geometry (dimensional tolerances) testing shall be conducted using 50.8 mm (2”) cubes cut from representative blocks.  Blocks in conformance with contract requirements can be used to make required fills.

3.02 Testing shall be conducted on samples taken from the first 76 m3 (100 yd3) of each Geofoam type manufactured for project delivery and at a rate of one test per 1147 m3 (1500 yd3) thereafter. No more than 76 m3 (100 yd3) of Geofoam shall be manufactured until the Engineer has approved the material.
3.03 The Engineer has the right to randomly sample the manufacturing plant.  If any block does not conform to the physical requirements it may be rejected by the Engineer.

PART 4 SUBMITTALS

4.01 Prior to the start of work the Contractor shall submit for approval the following:

a. A plan sheet showing a profile and section view of the proposed embankment.  The drawing shall clearly indicate the size, type, location and orientation of all Geofoam blocks.
b. The location and type of connectors.

c. Proposed ballasting or guying techniques.

d. Proposed placement methods.

4.02 Prior to the delivery of the EPS Geofoam blocks, the Contractor shall furnish the Engineer with a copy of manufacturer’s test reports or a third party’s certified test report showing that the Geofoam blocks meet the physical properties and standards listed above in Table 1.

4.03 The Contractor shall submit to the Engineer a Manufacturer’s Certificate of Compliance for the first 76 m3 (100 yd3) and for every 1147 m3 (1500 yd3) thereafter before the Geofoam is delivered to the site.

4.04 The Certificate of Compliance shall include current inspection reports showing that the Geofoam manufacturer is in compliance with a UL follow-up service program for both flame and physical properties.  In addition, computer generated stress-strain data and the accompanying curves shall be produced from compressive testing and supplied to the Engineer.  The curves and/or data shall clearly indicate the stress at 1% strain and the modulus of elasticity.
PART 5 PROTECTION

5.01 The Contractor shall prevent damage to the Geofoam blocks during delivery, storage, and construction.  Prior to delivery of Geofoam block fill to the project site, the Contractor shall review and be thoroughly knowledgeable with the manufacturer's care and handling recommendations.  Any Geofoam block that is exposed to sun light for more than six months shall be covered with an opaque material to prevent ultraviolet light degradation.

5.02 The Contractor shall protect the Geofoam blocks from: (1) Organic solvents such as acetone, benzene, and paint thinner; (2) Petroleum based solvents such as gasoline and diesel fuel; (3) Open flames.

5.03 Placement of embankment soil cover material will require special procedures and careful selection of appropriate construction equipment to prevent damage to the Geofoam fill.  No heavy construction equipment or vehicles shall be allowed directly on the Geofoam.
5.04 Any damage to the Geofoam blocks resulting from the Contractor’s vehicles, equipment or operations, shall be replaced by the Contractor.

5.05 Damage to Geofoam shall be corrected as follows:
a. Slight damage less than .0283 m3 (1 ft3) may be left in place as is.

b. Moderate damage between .0283 m3 (1 ft3) and 1 m3 (35.3 ft3) shall be filled with sand.
c. Geofoam blocks with excessive damage (i.e. exceeding the "moderate" category) shall be replaced with Geofoam blocks which meet the damage material design properties.  Geofoam blocks not meeting the damage criteria may be cut to eliminate the excessive damage and the remaining, undamaged, portion of the block may be used within the fill, provided the undamaged portion of the block meets all other design requirements.

PART 6 SUBGRADE PREPARATION

6.1 Clear and grub site.

6.2 Dewater site as required.

6.3 The grade on which the Geofoam fill will be placed shall be graded to the elevations shown in the plans.  The finish-grade shall be smooth and free from holes and protruding objects.  A 200 mm (8 in) leveling pad shall be constructed over the prepared grade.  The leveling pad material shall be sand, pea gravel or any locally available permeable material approved by the Engineer of record.
[Editorial Note:  Insert the appropriate section number in the preceding reference]
PART 7 PLACEMENT

7.01 EPS Geofoam fill shall be placed to the lines and grades shown in the plans and as directed by the Engineer.  The surface of a layer of Geofoam blocks to receive additional Geofoam blocks shall be constructed with a variation in surface tolerance of no more than 15 mm (0.05 feet) in any 3 m (10 ft) interval. All blocks shall accurately fit relative to adjacent blocks. No gaps greater than 20 mm (0.07ft) will be allowed on vertical joints.

7.02 The finished surface of the Geofoam immediately beneath pavement sections shall be constructed to within the tolerance of zero to minus 60 mm (0.20 ft) of the indicated grade.
7.03 The finished surface of the Geofoam on side slopes that receive soil cover shall be constructed to within a tolerance of plus 90 mm (0.30 ft) to minus 90 mm (0.30 ft) of the indicated grade.

7.04 Blocks placed in a row in a particular layer shall be offset .6 m (2.0 ft) relative to blocks placed in adjacent rows of the same layer as shown on the plans. In order to avoid continuous joints, each subsequent layer of blocks shall be rotated on the horizontal plane 90 degrees from the direction of placement of the previous layer placed. 

7.05 When needed to prevent blocks sliding during embankment construction, Insulgrip plates or a urethane adhesive such as Flexible FastTM should be placed between horizontal layers of blocks. For the number required, refer to Section 8 of this specification.

7.05 Blocks shall be cut using a hot wire.

7.06 Because of the light unit-weight of the geofoam fill, it is the Contractor's responsibility to provide temporary weighting and/or guying as necessary until all the blocks are built into a homogeneous mass, and the pavement section as well as any soil cover are in place.

7.07 Embankment over the side slopes of the Geofoam fills shall be placed starting at the bottom of the slope in such a manner to prevent damage to the Geofoam. Finished Geofoam on side slopes shall have a minimum of 0.61 m (2 ft) embankment cover.

7.08 The embankment material, in areas beyond the lateral distances necessary to protect Geofoam from damage, shall be compacted according to [Editorial Note: Insert the Applicable specification section for soil compaction] Specification Section [xxxx.xx]. The intent of this requirement is to minimize the encompassed zone around the Geofoam fill.

[Editorial Note: If a load distribution slab is not utilized edit out the following.]
7.09 During placement of the load distribution slab over the top surface of the Geofoam fill it is permissible to use rebar supports to support the reinforcing steel during concrete placement.
PART 8 CONNECTORS 

8.01 Connectors shall be galvanized steel multi-barbed connectors or a urethane adhesive.  Each connector shall have a lateral holding strength of at least 27.22 kg (60 lbs) when tested with an EPS15 Geofoam.

8.02 Install a minimum of 2 connectors for each 1.22 m (4 ft) x 2.44 m (8 ft) section of Geofoam material or as shown on plans or directed by the Engineer. Press firmly into the rigid foam until the connector is flush with the surface. Position the next foam block as specified and seat firmly before placing subsequent blocks.

PART 9 MEASUREMENT

9.01 The completed EPS Geofoam fill-work will be measured by the in-place volume in cubic meters (yard).  No credit will be given for wasted material.

PART 10 PAYMENT

10.01  Payment for the completed EPS Geofoam fill-work, which includes all equipment, labor and materials necessary to furnish and install the EPS Geofoam fill and connectors according to the plans and this specification, will be made in accordance with Section [xxx.xx] [Editorial Note:  insert the appropriate section number in the preceding reference] for each of the following bid items:

1. Type EPS12 Geofoam Lightweight Fill, per cubic meter (yard)
2. Type EPS15 Geofoam Lightweight Fill, per cubic meter (yard)
3. Type EPS19 Geofoam Lightweight Fill, per cubic meter (yard)
4. Type EPS22 Geofoam Lightweight Fill, per cubic meter (yard)
5. Type EPS29 Geofoam Lightweight Fill, per cubic meter (yard)
6. Type EPS39 Geofoam Lightweight Fill, per cubic meter (yard)
7. Type EPS46 Geofoam Lightweight Fill, per cubic meter (yard)
[Editorial Note:  Delete the Types of Geofoam that are not used on this specific project from the list above.]
[Specification Last Modified: July 16, 2013]
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