DRAFT - NOT FOR CONSTRUCTION


SECTION 02374
FILTER FABRIC

Reviewed by SPECOMM--August 25, 1999

PART 1 - GENERAL

A. Description

NOTES:

*
Filter fabrics should not be used in or on embankment dams (EM 1110-2-2300, Change 1, 1/28/83)

*
Filter fabrics should not be used for soils with 85% or more smaller than the No. 200 sieve (CW 02215, November 1977)

*
Split tape, slit film, and ribbon film fabrics should not be used when permeability is required (telephone conversation with corps staff 8/24/83)

*
Do not use filter fabric with potable water.

This section includes materials and installation of filter fabric and its maintenance until the bedding material cover is completed.

NOTE:  Filter fabric is intended to act as a separation between fine grain soil and a coarse rock separation material.

B. Related Work Specified Elsewhere

Delete or modify references in paragraph B to suit project.

1. Clearing, Grubbing, and Stripping: 02110.

2. Earthwork: 02200.

3. Trenching, Backfilling, and Compacting: 02223.

NOTE:  This specification is based primarily on the "Guide Specification for Plastic Filter Fabric" (CW-02215) U.S. Army Corps of Engineers.  The physical strength requirements - underdrains is based on the Caltrans Specification (68.25).  For applications other than underdrains and rip-rap, the designer will have to develop new physical strength requirements.  Guidance on the specification of equivalent opening size (EOS) is given in CW-02215.  The gradient ratio should not exceed 3.  Gradient ratio is defined and a testing procedure is outlined in CW-02215. The EOS and gradient ratio filter design tests along with physical strength requirements provide the basis with which to judge the acceptability of a particular fabric for use.

C. Submittals

1. Submit shop drawings in accordance with the General [Provisions] [Conditions].

2. Submit manufacturer's catalog data and a sample of the filter fabric.

3. Submit manufacturer's installation instructions and details.

4. Submit mill certificate or affidavit signed by a legally authorized official from the company manufacturing the fabric. The mill certificate or affidavit shall attest that the fabric meets the chemical, physical, and manufacturing requirements stated in this specification.

D. Measurement and Payment

Select either paragraph 1 or 2 in paragraph D; delete the one not used. Select options in paragraph 1.

1. Filter fabric will be measured for payment by the net square foot. Measurement will be the nearest square foot. Payment will be made at the contract unit price for "filter fabric," which price and payment shall constitute full compensation for furnishing all plant, labor, material, and equipment and performing all operations in connection with placing the filter fabric complete. The contract unit price for filter fabric shall include payment for securing pins, laps and seams, material, and placement of a sand cushion layer to permit increase in allowable drop height of stone and all costs incidental thereto.

2. Payment for the work in this section shall be included as part of the lump-sum bid amount stated in the Proposal.

PART 2 - MATERIALS

A. Manufacturers

Delete manufacturers and catalog numbers in paragraph A that do not apply to the project.  Coordinate EOS or AOS with paragraph B.1.

	Products - Underdrains (EOS)

	Manufacturer/

Supplier
	Product
	Catalog
	EOS
	Woven/

Non

	
	
	No.
	Date
	
	

	Hoechst Fibers Ind.
P.O. Box 5887
Spartanburg, SC
	Trevira Spunbond
	1115
	9/81
	70+
	Non

	Hoechst Fibers Ind.
	Trevira Spunbond
	1120
	9/81
	50-70
	Non

	Hoechst Fibers Ind.
	Trevira Spunbond
	1127
	9/81
	70-100
	Non

	Hoechst Fibers Ind.
	Trevira Spunbond
	1135
	9/81
	70-100
	Non

	Hoechst Fibers Ind.
	Trevira Spunbond
	1145
	9/81
	100-120
	Non

	Hoechst Fibers Ind.
	Trevira Spunbond
	1155
	9/81
	120+
	Non

	Celanese Fibers Marketing Co.
P.O. Box 1414
Charlotte, NC 28232
	Mirafi
	140N
	11/83
	100+
	Non

	Bradley Materials Co., Inc.
P.O. Box 254
Valparaiso, FL 32580
	Terram
	1000
	3/82
	120
	Non

	Bradley Materials
	Terram
	1500
	3/82
	200
	Non

	Bradley Materials
	Terram
	2000
	3/82
	230
	Non

	Bradley Materials
	Terram
	3000
	3/82
	270
	Non

	Bradley Materials
	Terram
	4000
	3/82
	400
	Non


	Products - Underdrains (AOS)

	Manufacturer/

Supplier
	Product
	Catalog
	EOS
	Woven/

Non

	
	
	No.
	Date
	
	

	Hoechst Fibers Ind.
P.O. Box 5887
Spartanburg, SC
	Trevira Spunbond
	1114
	4/87
	70-100
	Non

	Nicholon/Mirafi Group
Suite 500
3500 Parkway Lane
Norcross, GA
	Mirafi
	140N
	9/96
	70-100
	Non


	Products – Riprap

	Manufacturer/

Supplier
	Product
	Catalog
	EOS
	Woven/

Non

	
	
	No.
	Date
	
	

	Carthage Mills
1821 Summit Road
Cincinnati, OH 45327
	Poly-Filter X
	
	6/05
	70
	Woven

	Bradley Materials
	Filterweave
	70-100
	8/83
	70/100
	Woven

	Bradley Materials
	Filterweave
	40-80
	12/83
	40-80
	Woven

	Bradley Materials
	Filterweave
	40
	12/83
	40
	Woven

	Bradley Materials
	Filterweave
	50
	12/83
	50
	Woven

	Bradley Materials
	Filterweave
	50
	12/83
	50
	Woven


B. Filter Fabric

Fill in the blanks in paragraph 1. NOTE:  EOS is determined by procedures specified in CW-02215, Civil Works Construction Guide Specification, U.S. Army Corps of Engineers.

1. Filter fabric shall be a pervious sheet of woven or nonwoven plastic yarn. The filter fabric shall provide an Equivalent Opening Size (EOS) per ASTM D 4751, no finer than the U.S. Standard Sieve No. [_____] and no coarser than the U.S. Standard Sieve No. [_____].

NOTE:  The resistance to ultraviolet and heat may not be required in underdrains and certain other installations.

2. The plastic yarn shall consist of a long-chain synthetic polymer composed of at least 85% by weight of propylene, ethylene, ester, amide, or vinylidene-chloride and shall contain stabilizers and/or inhibitors added to the base plastic if necessary to make the filaments resistant to deterioration due to ultraviolet and heat exposure. The fabric shall conform to the physical strength requirements in the following tables.

Delete table that is not applicable to project.

	Physical Strength Requirements - Underdrains

	
Physical Property
	ASTM Test Procedure
	Acceptable Test Results

	Grab Tensile Strength (1-inch grip)
	D 4632
	100 pounds minimum in any principal direction

	Mullen Burst Strength
	D 3786
	190 pounds

	Elongation
	D 1682
	50% minimum

	Toughness
	(Percent elongation x tensile strength)
	6,000 pounds minimum

	Coefficient of Permeability (K)
	D 4491
	0.05 cm/sec

	Filter fabric weight shall be 4 ounces per square yard minimum per ASTM D 3776.


NOTE:  For applications other than underdrains and rock slope protection, new physical strength requirements must be developed.

	Physical Strength Requirements - Riprap

	
Physical Property
	ASTM Test Procedure
	Acceptable Test Results

	Grab Tensile Strength (1-inch grip)
	D 4632
	200 pounds minimum in any principal direction

	Puncture Strength
	D 751
	80 lbs minimum

	Abrasion Resistance
	D 3884
	55 pounds minimum in any principal direction

	Filter fabric weight shall be 4 ounces per square yard minimum per ASTM D 3776.


3. Manufacture the fabric so that the yarns will retain their relative position with respect to each other. Finish the edges of the fabric to prevent the outer yarn from pulling away from the fabric.

Fill in blank in paragraph 4.

4. Manufacture the fabric into a width not less than 10 feet.

5. Filter fabric shall not act as a wicking agent.

C. Securing Pins

Fill in blank in paragraph C.

NOTE:  The securing pins should have a minimum length of 18 inches when used in soils having a medium to high density.  For loose soils, longer pins should be used. Securing pins are not required for encapsulating drains, nor under concrete slabs.  NOTE:  Securing pins are not used with underdrain piping.  Delete paragraph C if not applicable to your project.

Securing pins shall be 3/16-inch-diameter steel, pointed at one end, and fabricated with a head to retain a steel washer having an outside diameter of no less than 1.5 inches. The lengths of the pins shall be no less than [_____] inches.

PART 3 - EXECUTION

A. Shipment and Storage

Protect the fabric from direct sunlight, ultraviolet rays, temperatures greater than 140°F, mud, dirt, dust, and debris at all times during shipment and storage. To the extent possible, wrap the fabric in a heavy-duty protective covering.

B. Subgrade Preparation

Coordinate paragraph B with the detailed grading and earthwork requirements in Section 02200.

Prepare the surface to receive fabric to a smooth condition free of sharp objects, obstructions, depressions, debris, and soft or low density pockets of material.

C. Placement in Channels, Shorelines, and Trenches

Be sure to give fabric installation details in the drawings or modify paragraph 1.

1. Place filter fabric in the manner and at the locations shown in the drawings. Do not use fabric with defects, rips, holes, flaws, deterioration, or damage of any nature.

2. Handle and place filter fabric in accordance with the manufacturer's recommendations. Stretch, align, and place the fabric in a wrinkle-free manner.

Select options in paragraph 3.  Fill in the blank for width of overlap.

NOTE:  Minimum overlaps should be specified at 12 to 18 inches depending on the specified orientation of the overlap to the direction of wave attack.  For underwater placement, minimum overlap should be 3 feet.

3. Place fabric with the long dimension perpendicular to the centerline of the trench and lay smooth and free of tension, stress, folds, wrinkles, or creases. Place the strips to provide a minimum width of 48 inches of overlap for each joint.

Select option in paragraph 4.  NOTE:  The maximum pin spacings should be 2 feet for slopes steeper than 3H on 1V, 3 feet for slopes of 3H on 1V to 4H on 1V, and 5 feet for slopes flatter than 4H on 1V.

4. Insert securing pins with washers through both strips of overlapped fabric at not greater than  2-foot intervals along a line through the midpoint of the overlap.

Select option in paragraph 5.

5. Install additional pins regardless of location to prevent any slippage of the filter fabric. Place the fabric so that the upstream strip of fabric will overlap the downstream strip. Each securing pin shall be pushed through the fabric until the washer bears against the fabric and secures it firmly to the foundation.

D. Placement Around Underdrain Piping

1. Wrap the perforated underslab drains with filter fabric. Do not use fabric with defects, rips, holes, flaws, deterioration, or damage of any nature.

2. Handle and place filter fabric in accordance with the manufacturer's recommendations. Stretch, align, and place the fabric in a wrinkle-free manner.

Be sure to include Section 15480 in project specs.

3. Spiral wrap the perforated underdrain pipes with filter fabric to provide a minimum width of 18 inches of overlap. Install perforated pipe per Section 15480 and the drawings.

Be sure to include Section 02223 in project specs.

4. Cover filter fabric wrapped underdrain pipes with permeable underdrain material and compact per fabric manufacturer and Section 02223.

E. Seams for Filter Fabric Used in Channels, Shorelines, and Trenches

Fill in the blank in paragraph D.

Stitch fabric seams with thread meeting the chemical requirements for plastic yarn or bond by cementing or heat. Stitch fabric with yarn of a contrasting color. The size and composition of the yarn shall be as recommended by the fabric manufacturer. The stitches shall number 5 to 7 per inch of seam. Attach the sheets of filter fabric at the factory or another location to form sections not less than 10 feet wide. Test seams in accordance with method ASTM D 1683, using 1-inch-square jaws and 12 inches per minute constant rate of traverse. The strengths shall be not less than 90% of the required tensile strength of the unaged fabric in any principal direction.

F. Covering With Filter Rock

Coordinate paragraph F with Section 02371.

1. Schedule the work so that the covering of the fabric with the planned thickness of the specified material is accomplished within 30 days after placement of the fabric. Failure to comply shall require replacement of fabric.

NOTE:  All fabric can be damaged if stone is dropped on it from a height greater than 3 feet.  Some fabric can be damaged with lesser drop heights.  When stone is heavy and angular, it may cause punctures in the fabric even if dropped from a height of 1 foot.

2. Protect the filter fabric from damage due to the placement of riprap or other materials by limiting the height of drop of the material or by placing a cushioning layer of sand on top of the fabric before dumping the material. Before placement of riprap, the Contractor shall demonstrate that the placement technique will prevent damage to the fabric.

G. Repairing Damaged Fabric

Select option in paragraph 1.

1. Protect the fabric at all times during construction from contamination by surface runoff. Remove and replace fabric so contaminated with uncontaminated fabric. Repair any damage to the fabric during its installation or during placement of bedding materials by the Contractor at his expense.

2. Repair fabric damaged during placing in other than underdrain piping service by placing a piece of fabric that is large enough to cover the torn or punctured area and to meet the overlap requirement. Repair damaged sections of fabric used in underdrain piping by cutting out the damaged section over the full width of the spiral section and stitching a new fabric section in place for a minimum length of 18 inches.

3. Damage to the fabric resulting from the Contractor's vehicles, equipment, or operations shall be repaired by the Contractor at his expense.

Select option in paragraph 4.

4. Maintain a minimum of 6 inches of material between the fabric and Contractor's equipment. During spreading and compaction of the bedding material. Where embankment material is to be placed on the filter fabric, maintain a minimum of 18 inches of embankment material between the fabric and the Contractor's equipment. Do not operate or drive equipment or vehicles directly on the filter fabric.
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