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Drainage Geocomposites






TEXDRAIN BIPLANAR DRAINAGE GEOCOMPOSITE 
SPECIFICATION GUIDELINES

This specification is intended for use as a GENERAL GUIDELINE for developing a specification for a specific project.  It is NOT intended as a substitute for a detailed specification, which must be written to address site-specific conditions.

1.0
GENERAL

1.1
Scope

This specification covers the technical requirements for furnishing and installing the biplanar drainage geocomposite described herein.  All materials used shall meet the requirements of this specification, and all work shall be performed in accordance with the procedures and the contract drawings provided herein.

1.2
Submittals
A.
The Contractor shall furnish the following information:

1. A representative sample of the drainage geocomposite.
2. Product data sheets.
3. A project reference list consisting of the principal details of at least ten projects totaling at least 5 million square feet (500,000 square meters) of drainage Geocomposite in size.
B.
Upon shipment, the Contractor shall furnish the drainage geocomposite manufacturer's Quality Assurance/Quality Control (QA/QC) certifications to verify that the materials supplied for the project are in accordance with the requirements of this specification.

1.3
Qualifications

A.
The drainage geocomposite manufacturer shall have successfully manufactured 5,000,000 square feet (500,000 square meters) of polyethylene drainage geonet/geocomposite. 
2.0
PRODUCTS

2.1
Materials

A.
Acceptable drainage geocomposite products are TexDrain®, supplied by CETCO, 2870 Forbs Avenue, Hoffman Estates, Illinois 60192 USA (800-527-9948), or an engineer-approved equal.
B.
The drainage geonet shall be manufactured by extruding two sets of high-density polyethylene (HDPE) strands to form a three dimensional structure for planar flow. The drainage geonet shall be manufactured of polyethylene resin produced in the United States and compounded and manufactured specifically for the intended application.  The natural polyethylene resin (without the carbon black) and drainage geonet rolls shall meet the requirements in the TexDrain product data table.
C.
The geotextiles bonded to one of both sides of the drainage geonet shall be nonwoven, needlepunched polypropylene fabrics.  The geotextile rolls shall meet the requirements in the TexDrain product data table.
D.
The finished geocomposite shall consist of a HDPE drainage geonet heat bonded to either one or two layers of geotextile to create a single-sided or double-sided geocomposite, and shall meet the requirements in the TexDrain product data table.  The geocomposite shall be at least 13.5 feet wide.  The geotextiles shall extend a minimum of 6 inches beyond the edges of drainage geonet on both sides of the geocomposite roll.  The geotextile shall not be bonded to the drainage geonet within 6 inches from the edges of the rolls.
2.2 
Manufacturer Quality Control (MQC)
A.
The drainage geocomposite manufacturer shall provide the Contractor or other designated party with manufacturing QA/QC certifications for each shipment of material.
B.
The drainage geocomposite (as well as the geonet and geotextile components) shall be tested by the manufacturer according to the test methods and frequencies listed in the TexDrain product data table.
C.
Prior to shipment, the drainage geocomposite manufacturer shall label each roll, identifying:
1.
Product identification information (Manufacturer’s name and address, brand product code).

2. Lot number and roll number.
3. Roll length, width and weight.
D.
The drainage geocomposite shall be wound around a rigid core whose diameter is sufficient to facilitate handling.  The core is not necessarily intended to support the roll for lifting but should be sufficiently strong to prevent collapse during transit.
E.
All rolls shall be labeled and bagged in packaging that is resistant to photodegradation by ultraviolet (UV) light. 

2.3
Construction Quality Assurance (CQA)

A.
The Owner and Engineer shall provide a third-party inspector for CQA of the drainage geocomposite installation.  The inspector shall be an individual or company who is independent from the manufacturer and installer, who shall be responsible for monitoring and documenting activities, related to the CQA of the drainage geocomposite, throughout installation.  The inspector shall have provided CQA services for the installation of the proposed or similar materials for at least 5 completed projects totaling not less than 1 million square feet (100,000 square meters).
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TexDrain® TD 200
	Double-sided Geocomposite(3)
	Minimum Average Roll Value

	Property
	Test Method
	Test Frequency
	6 oz/yd2 geotextile
	8 oz/yd2 geotextile

	Transmissivity (1),  m2/s


	ASTM D4716


	500,000 ft2


	1 x 10-4


	1 x 10-4



	Peel Adhesion, lbs/in

	ASTM D7005


	50,000 ft2


	1


	1



	Geonet Component
	Minimum Average Roll Value

	Thickness, mils
	ASTM D5199
	50,000 ft2
	200
	200

	Peak Tensile Strength, lbs/in
	ASTM D5035
	50,000 ft2
	45
	45

	Melt Flow Index, g/10 min
	ASTM D1238
	50,000 ft2
	<1.0
	<1.0

	Density, g/cm3
	ASTM D792B
	50,000 ft2
	0.94
	0.94

	Carbon Black Content, %
	ASTM D4218
	50,000 ft2
	2-3
	2-3

	Transmissivity(1), m2/sec
	ASTM D4716
	500,000 ft2
	2 x 10-3
	2 x 10-3

	Geotextile Components(2)
	Minimum Average Roll Value

	Mass per Unit Area oz/yd2
	ASTM D5261
	100,000 ft2
	6.0
	8.0

	Grab Tensile Strength, lbs
	ASTM D4632
	100,000 ft2
	170
	225

	Grab Elongation, %
	ASTM D4632
	100,000 ft2
	50
	50

	Trapezoidal Tear, lbs
	ASTM D4533
	100,000 ft2
	70
	90

	Puncture, lbs
	ASTM D4833
	100,000 ft2
	95
	140

	Permittivity, sec -1
	ASTM D4491
	100,000 ft2
	1.60
	1.26

	Water Flow, gpm/ft2
	ASTM D4491
	100,000 ft2
	125
	90

	AOS, US Sieve Size (max)
	ASTM D4751
	100,000 ft2
	70
	80

	UV resistance after 500 hours,

% Strength Retained
	ASTM D4355
	Per resin formulation
	70
	70


1. Geonet and geocomposite transmissivity measured in the machine direction using water at 21 degrees C, gradient of 0.1, load of 10,000 psf, and seating time of 15 minutes between steel plates.  Values may vary based on dimension of the transmissivity specimen and specific laboratory.

2.  Prior to lamination to geonet core.  Thermal lamination may alter these properties.  Geotextile properties are Minimum Average Roll Values, except for AOS, which is Maximum Average Roll Value.

3.  Component Properties are prior to lamination to geonet core.  Thermal lamination may alter these properties.
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TexDrain® TD 250
	Double-sided Geocomposite(3)
	Minimum Average Roll Value

	Property
	Test Method
	Test Frequency
	6 oz/yd2 geotextile
	8 oz/yd2 geotextile

	Transmissivity (1),  m2/s


	ASTM D4716


	500,000 ft2


	3.5 x 10-4


	3.5 x 10-4



	Peel Adhesion, lbs/in

	ASTM D7005


	50,000 ft2


	1


	1



	Geonet Component
	Minimum Average Roll Value

	Thickness, mils
	ASTM D5199
	50,000 ft2
	250
	250

	Peak Tensile Strength, lbs/in
	ASTM D5035
	50,000 ft2
	55
	55

	Melt Flow Index, g/10 min
	ASTM D1238
	50,000 ft2
	<1.0
	<1.0

	Density, g/cm3
	ASTM D792B
	50,000 ft2
	0.94
	0.94

	Carbon Black Content, %
	ASTM D4218
	50,000 ft2
	2-3
	2-3

	Transmissivity(1), m2/sec
	ASTM D4716
	500,000 ft2
	3 x 10-3
	3 x 10-3

	Geotextile Components(2)
	Minimum Average Roll Value

	Mass per Unit Area oz/yd2
	ASTM D5261
	100,000 ft2
	6.0
	8.0

	Grab Tensile Strength, lbs
	ASTM D4632
	100,000 ft2
	170
	225

	Grab Elongation, %
	ASTM D4632
	100,000 ft2
	50
	50

	Trapezoidal Tear, lbs
	ASTM D4533
	100,000 ft2
	70
	90

	Puncture, lbs
	ASTM D4833
	100,000 ft2
	95
	140

	Permittivity, sec -1
	ASTM D4491
	100,000 ft2
	1.60
	1.26

	Water Flow, gpm/ft2
	ASTM D4491
	100,000 ft2
	125
	90

	AOS, US Sieve Size (max)
	ASTM D4751
	100,000 ft2
	70
	80

	UV resistance after 500 hours,

% Strength Retained
	ASTM D4355
	Per resin formulation
	70
	70


1. Geonet and geocomposite transmissivity measured in the machine direction using water at 21 degrees C, gradient of 0.1, load of 10,000 psf, and seating time of 15 minutes between steel plates.  Values may vary based on dimension of the transmissivity specimen and specific laboratory.

2.  Prior to lamination to geonet core.  Thermal lamination may alter these properties.  Geotextile properties are Minimum Average Roll Values, except for AOS, which is Maximum Average Roll Value.

3.  Component Properties are prior to lamination to geonet core.  Thermal lamination may alter these properties.
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TexDrain® TD 275
	Double-sided Geocomposite(3)
	Minimum Average Roll Value

	Property
	Test Method
	Test Frequency
	6 oz/yd2 geotextile
	8 oz/yd2 geotextile

	Transmissivity (1),  m2/s


	ASTM D4716


	500,000 ft2


	7 x 10-4


	7 x 10-4



	Peel Adhesion, lbs/in

	ASTM D7005


	50,000 ft2


	1


	1



	Geonet Component
	Minimum Average Roll Value

	Thickness, mils
	ASTM D5199
	50,000 ft2
	275
	275

	Peak Tensile Strength, lbs/in
	ASTM D5035
	50,000 ft2
	65
	65

	Melt Flow Index, g/10 min
	ASTM D1238
	50,000 ft2
	<1.0
	<1.0

	Density, g/cm3
	ASTM D792B
	50,000 ft2
	0.94
	0.94

	Carbon Black Content, %
	ASTM D4218
	50,000 ft2
	2-3
	2-3

	Transmissivity(1), m2/sec
	ASTM D4716
	500,000 ft2
	6 x 10-3
	6 x 10-3

	Geotextile Components(2)
	Minimum Average Roll Value

	Mass per Unit Area oz/yd2
	ASTM D5261
	100,000 ft2
	6.0
	8.0

	Grab Tensile Strength, lbs
	ASTM D4632
	100,000 ft2
	170
	225

	Grab Elongation, %
	ASTM D4632
	100,000 ft2
	50
	50

	Trapezoidal Tear, lbs
	ASTM D4533
	100,000 ft2
	70
	90

	Puncture, lbs
	ASTM D4833
	100,000 ft2
	95
	140

	Permittivity, sec -1
	ASTM D4491
	100,000 ft2
	1.60
	1.26

	Water Flow, gpm/ft2
	ASTM D4491
	100,000 ft2
	125
	90

	AOS, US Sieve Size (max)
	ASTM D4751
	100,000 ft2
	70
	80

	UV resistance after 500 hours,

% Strength Retained
	ASTM D4355
	Per resin formulation
	70
	70


1. Geonet and geocomposite transmissivity measured in the machine direction using water at 21 degrees C, gradient of 0.1, load of 10,000 psf, and seating time of 15 minutes between steel plates.  Values may vary based on dimension of the transmissivity specimen and specific laboratory.

2.  Prior to lamination to geonet core.  Thermal lamination may alter these properties.  Geotextile properties are Minimum Average Roll Values, except for AOS, which is Maximum Average Roll Value.

3.  Component Properties are prior to lamination to geonet core.  Thermal lamination may alter these properties.
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TexDrain® TD 300
	Double-sided Geocomposite(3)
	Minimum Average Roll Value

	Property
	Test Method
	Test Frequency
	6 oz/yd2 geotextile
	8 oz/yd2 geotextile

	Transmissivity (1),  m2/s


	ASTM D 4716


	500,000 ft2


	9 x 10-4


	9 x 10-4



	Peel Adhesion, lbs/in

	ASTM D 7005


	50,000 ft2


	1


	1



	Geonet Component
	Minimum Average Roll Value

	Thickness, mils
	ASTM D5199
	50,000 ft2
	300
	300

	Peak Tensile Strength, lbs/in
	ASTM D5035
	50,000 ft2
	75
	75

	Melt Flow Index, g/10 min
	ASTM D1238
	50,000 ft2
	<1.0
	<1.0

	Density, g/cm3
	ASTM D792B
	50,000 ft2
	0.94
	0.94

	Carbon Black Content, %
	ASTM D4218
	50,000 ft2
	2-3
	2-3

	Transmissivity(1), m2/sec
	ASTM D4716
	500,000 ft2
	8 x 10-3
	8 x 10-3

	Geotextile Components(2)
	Minimum Average Roll Value

	Mass per Unit Area oz/yd2
	ASTM D5261
	100,000 ft2
	6.0
	8.0

	Grab Tensile Strength, lbs
	ASTM D4632
	100,000 ft2
	170
	225

	Grab Elongation, %
	ASTM D4632
	100,000 ft2
	50
	50

	Trapezoidal Tear, lbs
	ASTM D4533
	100,000 ft2
	70
	90

	Puncture, lbs
	ASTM D4833
	100,000 ft2
	95
	140

	Permittivity, sec -1
	ASTM D4491
	100,000 ft2
	1.60
	1.26

	Water Flow, gpm/ft2
	ASTM D4491
	100,000 ft2
	125
	90

	AOS, US Sieve Size (max)
	ASTM D4751
	100,000 ft2
	70
	80

	UV resistance after 500 hours,

% Strength Retained
	ASTM D4355
	Per resin formulation
	70
	70


1. Geonet and geocomposite transmissivity measured in the machine direction using water at 21 degrees C, gradient of 0.1, load of 10,000 psf, and seating time of 15 minutes between steel plates.  Values may vary based on dimension of the transmissivity specimen and specific laboratory.

2.  Prior to lamination to geonet core.  Thermal lamination may alter these properties.  Geotextile properties are Minimum Average Roll Values, except for AOS, which is Maximum Average Roll Value.

3.  Component Properties are prior to lamination to geonet core.  Thermal lamination may alter these properties.

B.
Testing of the drainage geocomposite, as necessary to support the CQA effort, shall be performed by a third party laboratory retained by the Contractor and independent from the manufacturer and installer.  The laboratory shall have provided CQA testing of the proposed or similar materials for at least 5 completed projects totaling not less than 1 million square feet (100,000 square meters).

C.
CQA shall be provided in accordance with the project CQA Manual provided by the engineer.
3.0
EXECUTION
3.1
Shipping and Handling
A.
The drainage geocomposite rolls shall be wrapped in a plastic cover. The drainage geocomposite rolls shall be shipped to the job site in a manner not to damage the rolls.
3.2
Storage
A.
At the job site, geocomposite rolls shall be stored in their original, unopened packaging in a location away from construction traffic but sufficiently close to the active work area to minimize handling. The designated storage area shall be level, dry, well-drained, stable, and should protect the geocomposite from precipitation, standing water, ultraviolet radiation, chemicals, and other environmental conditions that could impact the rolls.
B.
If the integrity of the geocomposite packaging has not been affected during the shipping and unloading processes, and if the storage requirements listed herein are achieved, then the rolls may be stored on site.
3.3
Subgrade Preparation 

A.
The subgrade shall be free of foreign and organic material, sharp objects, or debris of any kind, which could potentially damage the geocomposite.

3.4
Placement
A.
The geocomposite rolls shall be deployed using a spreader bar assembly attached to a loader bucket or by other methods approved by the project engineer.

B.
The geocomposite rolls shall be deployed so that, to the maximum extent possible, the machine direction of the material aligns with the direction of the steepest slope.
C.
An extra layer of drainage geonet or geocomposite may be required at the intersection of any two side slopes to cover the area where the panels are staggered.
D.
On slopes the geocomposite shall be secured in the anchor trench as shown on the project drawings and then rolled down the slope. Rolls should be deployed in such a manner as to continually keep the geocomposite panel in sufficient tension to reduce folds and wrinkles.
E.
In the presence of high wind, sandbags shall be placed on leading edges of the panels to prevent wind uplift.

F.
If there are any penetrations (such as outlet pipes or monitoring wells) while deploying the drainage geocomposite, the geocomposite should be cut to fit around the penetration.  Care must be taken to ensure there is no gap between the penetration and the geocomposite, to prevent soil particles from migrating into the geonet core.  If the material is being cut in place, special care must be taken to protect other geosynthetic materials from damage.
G.
Care shall be taken not to entrap stones, soil, or excessive dust that could damage the geocomposite, or generate clogging of drains or filters.
3.5
Seams and Overlaps
A.
When connecting the rolls side-to-side, the geonet shall be overlapped 2 to 3 inches and tied together.  The geonet shall be tied together every 5 feet along the length of the panel.  The geonet in the anchor trench at the top of the slope shall be tied at 6- to 12-inch intervals.
B.
When connecting geocomposite rolls end to end, the geonet shall be overlapped a minimum of 12 inches, shingled down in the direction of the slope, with the geonet portion of the top geocomposite overlapping the geonet portion of the bottom geocomposite.  Geonet shall be tied every 12 inches across the roll width.

C.
The geonet shall be tied with plastic fasteners (e.g. cable ties).  Tying devices shall be white or yellow for easy inspection.  Metallic devices are not allowed.

D.
The geotextiles shall be overlapped and continuously sewn or thermally bonded, per the project specifications.  If thermal bonding is to be used, care must be taken to avoid burn through of the geotextile.
3.6 
Repairs
A.
Prior to covering, all panels shall be inspected for damage.

B.
Any small holes or tears in the top geotextile shall be patched with a geotextile patch.  The patch can be adhered using a spray adhesive (such as 3M Super 77).  If the geotextile is damaged beyond 50 percent of the roll width, a full-width geotextile cap-strip shall be sewn in place.
C.
Damaged areas on the geonet core shall be patched by placing a geonet or geocomposite patch extending 12 inches beyond the edges of the damaged area.  The patch shall be secured to the original geonet with ties every 6 inches.  If the damage on the geonet portion of the deployed geocomposite is more than 50 percent of the roll width, the entire section shall be cut out, and the two geonet sections shall be joined together end-to-end, as discussed in 3.5.

3.7 
Covering
A.
The drainage geocomposite shall be covered after deployment and approval by the responsible party.  Geocomposite shall be covered within 14 days.

B.
The covering operation shall not damage the drainage geocomposite. The cover soil material shall be free of foreign and organic material, sharp objects, or debris of any kind, which could potentially damage the geocomposite.  Cover soil shall be placed on the geocomposite using wide track equipment, starting at the bottom of the slope proceeding upwards.

C.
No construction equipment shall operate directly on the geocomposite. The use of lightweight machinery with low ground pressure (i.e., ATVs) is allowed.
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