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USE WITH 2006 STANDARDS.

Use for embankment construction if the Geotechnical Design Report for the project recommends it.

Ensure payment for backfill is in roadway excavation or imported borrow item.

Use BEES item 198250, Geosynthetic Reinforcement.

10-1.__  GEOSYNTHETIC REINFORCED EMBANKMENT

GENERAL

Summary

1

This work includes placing geosynthetic reinforcement on compacted backfill at design elevations and locations.

2

Comply with Section 19, "Earthwork," and Section 88, "Geosynthetics" of the Standard Specifications.

MATERIALS

Geosynthetic Reinforcement

3.*  Fill in the types of geosynthetic reinforcement in the table below as recommended by Geotechnical Designer.  The types, elevations, begin and ending stations, and embedment lengths of the geosynthetic reinforcements must be shown on the plans.

LTDS values of geosynthetic reinforcement must comply with Section 88-1.04, "Reinforcement," of the Standard Specifications and the following:

	Geosynthetic Reinforcement

Type
	LTDS

(lb/ft)

	
	

	
	

	
	

	
	


4

Each roll must be labeled with:

1.
Manufacturer's name

2.
Production identification

3.
Roll dimensions

4.
Lot number

5.
Date of manufacture

Backfill

5

Backfill must be free from:

1.
Organic material

2.
Shale, soft, or poor durability particles

3.
Recycled materials such as glass, shredded tires, concrete rubble, or other unsuitable materials as determined by the Engineer

6.  Edit as needed.

Backfill must comply with the requirements in the following 2 tables:

	Sieve Size
	Percent Passing
	California Test No.

	1-1/2"
	100
	202

	3/4"
	75 - 100
	202

	No. 4
	20 - 100
	202

	No. 40
	0 - 60
	202

	No. 200
	0 - 50
	202


	Property
	Requirement
	California Test No.

	Plasticity Index
	20 max
	204

	pH
	5 to 9
	643


7

If you proposed to use backfill with grading size larger than specified, 4-inch maximum size may be allowed.  For backfill grading size larger than specified, include test results and the installation damage reduction factor of each geosynthetic reinforcement with your LTDS calculations.  Perform tests for installation damage reduction factors under FHWA-NHI-00-044, Section 5.1.

CONSTRUCTION

Foundation Preparation

8

Remove loose or extraneous material and sharp objects that may come in contact with the geosynthetic reinforcement.

9

Compact foundation under Section 19-5.03, "Relative Compaction (95 Percent)," of the Standard Specifications.

Geosynthetic Reinforcement Placement

10

Place geosynthetic reinforcement within 3 inches of the design elevations.

11

Unless otherwise shown, at least 3 inches of compacted backfill is required between layers of geosynthetic reinforcement.

12

Geosynthetic reinforcement must be:

1.
Secured with staples, pins, or small piles of backfill

2.
Placed without wrinkles

3.
Aligned with the primary strength direction perpendicular to slope contours

4.
Spliced under manufacturer's recommendations

5.
Butted edge-to-edge for straight slope contours

6.
Butted edge-to-edge at the slope face and fanned out or overlapped into the backfill for curved slope contours

13

Cover geosynthetic reinforcement with backfill within the same work shift.

14

Place at least 6 inches of backfill on the geosynthetic reinforcement before operating or driving equipment or vehicles over it, except for equipment or vehicles used under the conditions specified below for spreading backfill.

15

You may drive equipment or vehicles for spreading backfill directly on the geosynthetic reinforcement if:

1.
You comply with manufacturer's recommendations

2.
Vehicles have rubber tires

3.
Traffic repetitions are minimized

4.
Speed of less than 5 miles per hour is maintained

5.
Sudden braking and sharp turning is avoided

-

16

Where guard railing posts will be placed at the top crest of the geosynthetic reinforced embankment and the geosynthetic reinforcement interferes with placement of posts, you may precut reinforcement of affected layers into cross-shaped patterns.  The precutting dimensions must not exceed post dimensions by more than 12 inches.

17

Do not extend geosynthetic reinforcement into pavement structural section.

18

If the geogrid reinforcement is damaged during construction, replace it or repair it. Repair by placing additional reinforcement to cover the damaged area and:

1.
For reinforcement placed parallel to slope contours, overlapping 5 aperture openings or 8 inches whichever is greater

2.
For reinforcement placed perpendicular to slope contours, splicing the edges as recommended by the manufacturer

19

If the geotextile reinforcement is damaged during construction, replace it.

Backfill Placement and Compaction

20

Grade and compact backfill to ensure the reinforcement remains taut.

21

Compact backfill under Section 19-5.04, "Relative Compaction (90 Percent)," of the Standard Specifications.  If hand-operated equipment is used to compact backfill, do not place more than 6 inches of backfill before compacting.

22

Construct embankment slope under Section 19-2.05, "Slopes," of the Standard Specifications.

23

Use hand-operated equipment to compact backfill areas within 3 feet of:

1.
Slope contours

2.
Underground structures

24

Disking and plowing is not allowed in the reinforced area.

MEASUREMENT AND PAYMENT

25

Geosynthetic reinforcement is measured and paid for by the square yard.

26
The contract price paid per square yard for geosynthetic reinforcement includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in placing geosynthetic reinforcement complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

