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SPECIAL NOTE FOR TURF REINFORCING MAT

1.0 DESCRIPTION. Install turf reinforcement mat at locations specified in the Contract or as the Engineer directs. Section references herein are to the Department’s 2012 Standard Specifications for Road and Bridge Construction.
2.0 MATERIALS.

       2.1 Turf Reinforcement Mat (TRM). Use a Turf Reinforcement Mat defined as permanent rolled erosion control product composed of non-degradable synthetic fibers, filaments, nets, wire mesh and/or other elements, processed into a three-dimensional matrix of sufficient thickness and from the Department’s List of Approved Materials. Mats must be 100% UV stabilized materials. For TRMs containing degradable components, all physical property values must be obtained on the non-degradable portion of the matting exclusively.   Ensure product labels clearly show the manufacturer or supplier name, style name, and roll number. Ensure labeling, shipment and storage follows ASTM D-4873.  The Department will require manufacturer to provide TRMs that are machine constructed web of mechanically  or melt bonded nondegradable fibers entangled to form a three dimensional matrix.  The Department will require all long term performance property values in table below to be based on non degradable portion of the matting alone.  Approved methods include polymer welding, thermal or polymer fusion, or placement of fibers between two high strength biaxially oriented nets mechanically bound by parallel stitching with polyolefin thread. Ensure that mats designated in the plans as Type 4 mats, are not to be manufactured from discontinuous or loosely held together by stitching or glued netting or composites. Type 4 mats shall be composed of geosynthetic matrix that exhibits a very high interlock and reinforcement capacities with both soil and root systems and with high tensile modulus. The Department will require manufacturer to use materials chemically and biologically inert to the natural soil environments conditions. Ensure the blanket is smolder resistant without the use of chemical additives. When stored, maintain the protective wrapping and elevate the mats off the ground to protect them from damage.  The Department will not specify these materials for use in heavily acidic coal seam areas or other areas with soil problems that would severally limit vegetation growth.  
A) Dimensions. Ensure TRMs are furnished in strips with a minimum width of 4 feet and length of 50 feet.

B) Weight. Ensure that all mat types have a minimum mass per unit area of 7 ounces per square yard according to ASTM D 6566.
C) Performance Testing: The Department will require AASHTO’s NTPEP index testing. The Department will also require the manufacturer to perform internal MARV testing at a Geosynthetic Accreditation Institute – Laboratory Accreditation Program (GAI-LAP) accredited laboratory for tensile strength, tensile elongation, mass per unit area, and thickness once every 24,000 yds of production or whatever rate is required to ensure 97.7% confidence under ASTM D4439& 4354. The Department will require Full scale testing for slope and channel applications shear stress shall be done under ASTM D 6459, ASTM D 6460-07 procedures.
       2.2 Classifications
The basis for selection of the type of mat required will be based on the long term shear stress level of the mat of the channel in question or the degree of slope to protect and will be designated in the contract.  The Type 4 mats are to be used at structural backfills protecting critical structures, utility cuts, areas where vehicles may be expected to traverse the mat, channels with large heavy drift, and where higher factors of safety, very steep slopes and/or durability concerns are needed as determined by project team and designer and will be specified in the plans by designer.
	Turf Reinforcement Matting

	Properties1
	Type 1
	Type 2
	Type 3
	Type 4
	Test Method

	Minimum tensile Strength lbs/ft 
	125
	150
	175
	3000 by 1500
	ASTM D68182

	UV stability (minimum % tensile retention)
	80
	80
	80
	90


	ASTM D43553
(1000-hr exposure)



	Minimum thickness (inches)
	0.25
	0.25
	0.25
	0.40
	ASTM D6525

	Slopes applications
	2H:1V or flatter
	1.5H:1V or flatter
	1H:1V or flatter
	1 H: 1V or greater
	

	Shear stress lbs/ft2 

Channel applications
	6.04
	8.04
	10.04
	12.04
	ASTM D6459

ASTM D6460-07


1 For TRMs containing degradable components, all physical property values must be obtained on the non-degradable portion of the matting alone.

2Minimum Average Roll Values for tensile strength of sample material machine direction. 
3Tensile Strength percentage retained after stated 1000 hr duration of exposure under ASTM D4355 testing. Based on nondegradable components exclusively.
4Maximum permissible shear design values based on short-term (0.5 hr) vegetated data obtained by full scale flume testing ASTM D6459, D6460-07. Based on nondegradable components exclusively.  Testing will be done at Independent Hydraulics Facility such as Colorado State University hydraulics laboratory, Utah State University hydraulics laboratory, Texas Transportation Institute (TTI) hydraulics and erosion control laboratory.
2.3 Quality Assurance Sampling, Testing, and Acceptance
A) Provide TRM listed on the Department’s List of Approved Materials.  Prior to inclusion on the LAM, the manufacturer of TRM must meet the physical and performance criteria as outlined in the specification and submit a Letter Certifying compliance of the product under the above ASTM testing procedures and including a copy of report from Full Scale Independent Hydraulics Facility that Fully Vegetated Shear Stress meets shear stress requirements tested under D6459 and D6460-07.
B) Contractors will provide a Letter of Certification from Manufacturer stating the product name, manufacturer, and that the product MARV product unit testing results meets Department criteria. Provide Letters once per project and for each product.
C) Acceptance shall be in accordance with ASTM D-4759 based on testing performed by a Geosynthetic Accreditation Institute – Laboratory Accreditation Program (GAI-LAP) accredited laboratory using Procedure A of ASTM D-4354.
Current mats meeting the above criteria are shown on the Department’s List of Approved Materials.  
      2.4 Fasteners. When the mat manufacturer does not specify a specific fastener, use steel wire

U-shaped staples with a minimum diameter of 0.09 inches (11 gauge), a minimum width of one

inch and a minimum length of 12 inches. Use a heavier gauge when working in rocky or clay

soils and longer lengths in sandy soils as directed by Engineer or Manufacturer’s Representative. Provide staples with colored tops when requested by the Engineer.

3.0 CONSTRUCTION. When requested by the Engineer, provide a Manufacturer’s Representative on-site to oversee and approve the initial installation of the mat. When requested by the Engineer, provide a letter from the Manufacturer approving the installation. When there is a conflict between the Department’s criteria and the Manufacturer’s criteria, construct using the more restrictive. The Engineer and Manufacturer’s Representative must approve all alternate installation methods prior to execution. Construct according to the Manufacturer’s recommendations and the following as minimum installation technique:

   3.1 Site Preparation. Grade areas to be treated with matting and compact. Remove large

rocks, soil clods, vegetation, roots, and other sharp objects that could keep the mat from         intimate contact with subgrade. Prepare seedbed by loosening the top 2 to 3 inch of soil.
 3.2 Installation. Install mats according to Standard Drawing Sepias “Turf Mat Channel Installation” and “Turf Mat Slope Installation.” Install mats at the specified elevation and alignment. Anchor the mats with staples with a minimum length of 12 inches. Use longer anchors for installations in sandy, loose, or wet soils as directed by the Engineer or Manufacturer’s Representative. The mat should be in direct contact with the soil surface.
4.0 MEASUREMENT. The Department will measure the quantity of Turf Reinforcement Mat

by the square yard of surface covered. The Department will not measure preparation of the bed, providing a Manufacturer’s Representative, topsoil, or seeding for payment and will consider them incidental to the Turf Reinforcement Mat. The Department will not measure any reworking of slopes or channels for payment as it is considered corrective work and incidental to the Turf Reinforcement Mat. Seeding and protection will be an incidental item.

5.0 PAYMENT. The Department will make payment for the completed and accepted quantities

under the following:

Code 


Pay Item 


Pay Unit
23274EN11F 

Turf Reinforcement Mat 1 
Square Yard

23275EN11F

Turf Reinforcement Mat 2 
Square Yard

23276EN11F

Turf Reinforcement Mat 3 
Square Yard

23277EN11F

Turf Reinforcement Mat 4 
Square Yard
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