34501.1.1 (R-2719A)

September 2008

LENOIR COUNTY

GEOGRID REINFORCED SLOPE                                                                        (SPECIAL)
1. DESCRIPTION
This work consists of furnishing and installing secondary geogrid reinforcement for stabilizing the steepened embankment slopes in accordance with these provisions and the plans and as directed by the Engineer.  
Secondary geogrid reinforcement shall be used from Station 252+50 -L- ± to 259+50 -L- ± along the right side of the embankment to stabilize the proposed 2:1 fill slope.  Permanent turf reinforcement matting will be required on the face of the reinforced slope at this location as shown on the plans.
A preconstruction conference shall be scheduled with representatives of the Contractor, Resident Engineer, Roadside Environment Unit, and Geotechnical Engineering Unit to discuss construction details and quality control measures.

2. MATERIALS
2.1 Secondary Geogrid
The secondary geogrid shall be composed of polypropylene, high density polyethylene or polyester.  The secondary geogrid shall be a regular network of integrally connected elements with aperture geometry sufficient to permit significant mechanical interlock with the surrounding soil.  The secondary geogrid shall have high flexural rigidity and high tensile modulus in relation to the soil being reinforced and shall also have a high continuity of tensile strength through all of its elements.  The secondary geogrid shall be dimensionally stable and able to retain its geometry under construction stresses.  The material shall have high resistance to ultraviolet degradation and to all forms of chemical and biological degradation encountered in the soil being reinforced.

The Contractor shall furnish a Type 2 Typical Certified Mill Test Report for the secondary geogrid in accordance with Section 106-3 of the NCDOT Standard Specifications; however, the material shall be subject to inspection, test, or rejection by the Engineer at any time.  

2.1.1 Ultimate Tensile Strength (TULT)

Ultimate tensile strength shall be determined in accordance with ASTM D 6637 Test Method for Tensile Properties of Geogrids by the Single or Multi-Rib Method or GRI:GG1 Geogrid Single Rib Tensile Strength (GRI refers to Geosynthetic Research Institute).  

The secondary geogrid shall provide a minimum tensile strength of 920 pound per foot at five (5) percent strain and a minimum ultimate tensile strength of 1300 pound per foot determined in accordance with ASTM D 6637.  These strength values are in the cross-machine direction (i.e., cross-roll direction).

The secondary geogrid shall provide a minimum machine direction tensile (i.e., along roll direction) strength of 580 pound per foot at five (5) percent strain and a minimum ultimate tensile strength of 850 pound per foot determined in accordance with ASTM D 6637.  

2.2 Permanent Turf Reinforcement Matting
The product shall be a permanent erosion control reinforcement mat and shall be constructed of synthetic fibers evenly distributed throughout the mat between a bottom UV stabilized netting and a heavy duty UV stabilized top net. The matting shall be stitched together with UV stabilized polypropylene thread to form a permanent three dimensional structure. The mat shall have the following minimum physical properties:

Property
 


Test Method 

Value 

Unit

Light Penetration
 

ASTM D6567 
15

%

Thickness
 


ASTM D6525 
0.50 

in.
Mass Per Unit Area


ASTM D6566 
0.625 

lb/sq.yd.
Tensile Strength 


ASTM D6818 
385 

lb/ft
Elongation (Maximum) 

ASTM D6818 
49

%

Resiliency 



ASTM D6524 
>70 

%

UV Stability * 


ASTM D4355 
>80 

%

Porosity (Permanent Net)
 
Calculated 

>85 

%

Minimum Filament 


Measured 

0.03

in.
Maximum Permissible Shear

Performance Test 
>8.0

lb/sq.ft.
Stress (Vegetated)

Maximum Allowable Velocity 
Performance Test 
>16.0
 
ft/s

*ASTM D1682 Tensile Strength and % strength retention of material after 1000 hours of

exposure.

Submit a certification from the manufacturer showing:

(A) the chemical and physical properties of the mat used, and

(B) conformance of the mat with this specification.
2.2.1 Anchors

Stakes, reinforcement bars, or staples shall be used as anchors.


Wooden Stakes:

Provide hardwood stakes 12 in. to 24 in. long with a 2 in. x 2 in. nominal square cross section. One end of the stake must be sharpened or beveled to facilitate driving through the turf reinforcement mat and down into the underlying soil. The other end of the stake needs to have a 1 in. to 2 in. long head at the top with a 1 in. to 2 in. notch following to catch and secure the coir fiber mat.

Steel Reinforcement Bars:

Provide uncoated #10 steel reinforcement bars 24 in. nominal length. The bars shall

have a 4 in. diameter bend at one end with a 4 instraight section at the tip to catch and secure the coir fiber mat.

Staples:

Provide staples made of  0.12 in. diameter new steel wire formed into a u shape not

less than 12 in. in length with a throat of 1 in. in width.

2.3 Fill Material

Fill material incorporated into the geogrid reinforced slope from Station 252+50 -L- ± to 259+50 -L- ± along the right side of the embankment  shall meet the criteria for Coastal Plain Borrow outlined in Section 1018 of the NCDOT Standard Specifications with no additional criteria.
3. CONSTRUCTION
During all periods of shipment and storage, the secondary geogrid shall be protected from temperatures greater than 140( F, direct sunlight, mud, wet cement, epoxy, or other materials which may alter its physical properties.  At the time of installation, the secondary geogrid shall be rejected if it has defects, tears, punctures, flaws, deterioration or damage incurred during manufacturing, transportation or storage.  Any secondary geogrid damaged during storage or installation shall be replaced by the Contractor at no additional cost to the Department. 

The secondary geogrid shall be placed and pulled tight at the proper location and orientation as shown on the plans and as directed by the Engineer.  Correct orientation (machine direction) of the secondary geogrid shall be verified by the Contractor.  The secondary geogrid shall be secured in-place to prevent movement during fill operations.  The secondary geogrid shall be secured with staples, pins, sandbags, or fill, or as directed by the Engineer.  Tolerance in spacing of secondary geogrid layers shall be within 2 in. at any place unless otherwise noted in the plans.

Soil meeting the requirements for Coastal Plain Borrow as required by the plans and this specification is required on top of each secondary geogrid layer to the limits shown on the plans.  Placement and compaction of fill material shall conform to all applicable requirements of the NCDOT Standard Specifications.  The entire embankment should be constructed simultaneously with the secondary geogrid reinforced slopes.  The fill shall be placed, spread, and compacted in a manner that prevents the development of wrinkles or movement of the secondary geogrid.  No equipment shall be allowed to operate directly on the secondary geogrid.  A minimum fill thickness of 6 in. is required prior to operation of any equipment or vehicle over the secondary geogrid.  Turning of vehicles shall be kept to a minimum, and sudden braking and sharp turning shall be avoided.  Damaged secondary geogrids shall be replaced at no cost to the Department.    

The first layer of the secondary geogrid shall be placed on the existing ground surface with machine direction (roll direction) parallel to the slope face.  Subsequent layers of secondary geogrid shall be placed horizontally as shown on the plans and as directed by the Engineer.  Spacing between secondary geogrid layers is as shown on the plan elevation view.  Vertical spacing between secondary geogrid layers shall be no more than 16 in.  Tolerance in spacing of secondary geogrid layers shall be within 2 in. at any place unless otherwise noted in the plans.  

The secondary geogrid shall be placed in continuous strips in the direction specified in the plans.  No overlaps or connections shall be permitted in the secondary geogrid layers in the direction parallel to the slope face (see details in the plan).  Rolls of secondary geogrid shall be butted up next to each other (end to end) as shown on the plans and as directed by the Engineer.

4. FACE OF SLOPE 

Face the geogrid reinforced slope at Sta 252+50 to 259+50 -L- with permanent turf reinforcing matting as shown on the plans.  Permanent turf reinforcement matting must be anchored on a 4 ft. by 4 ft. square spacing.
Matting shall be installed in accordance with Subarticle 1631-3(B) of the Standard Specifications. All areas to be protected with the mat shall be brought to final grade and seeded in accordance with Section 1660 of the Standard Specifications. The surface of the soil shall be smooth, firm, stable and free of rocks, clods, roots or other obstructions that would prevent the mat from lying in direct contact with the soil surface. Areas where the mat is to be placed will not need to be mulched.

5. MEASUREMENT AND PAYMENT
Fill Material will be measured and paid for in accordance with Section 235 of the NC DOT Standard Specifications.  

Secondary Geogrid Reinforcement to be measured and paid for will be the total number of square yards of secondary geogrid correctly placed in the completed embankment as shown on the plans or as directed by the Engineer.  No measurement will be made of secondary geogrid reinforcement installed lengths longer than that shown on the plans.  No separate measurement will be made of overlapping secondary geogrid for payment purposes.

The quantity of secondary geogrid, measured as provided above, will be paid for at the contract unit price per square yard for “Secondary Geogrid Reinforcement”.  Such prices and payments will be full compensation for all the work required by this provision including but not limited to:  furnishing all materials, labor, equipment, and tools; placing and installing secondary geogrids; hauling, placing and compacting fill; and all incidentals necessary to complete the work. 

Permanent Turf Reinforcement Mat will be measured and paid for as the actual number of square yards measured along the surface of the ground over which Permanent Turf Reinforcement Mat is installed and accepted. Overlaps will not be included in the measurement, and will be considered as incidental to the work. Furnishing and installing turf reinforcement matting anchors is incidental to the cost of the matting.  Such payment shall be full compensation for furnishing and installing the mat, including overlaps, and for all required maintenance.
Pay Items:


Secondary Geogrid Reinforcement......................................  Square Yard  


Permanent Turf Reinforcement Mat………………………. Square Yard 
