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ITEM 2080031 -	Geomembrane:

Description:

The work under this item includes the construction of a moisture barrier as detailed in the project plans and these Special Provisions.  It also includes trench excavation, placement of the membrane, backfill and compaction.  The purpose of the moisture barrier installation will be to restrict water infiltration from the roadway ditches and roadway prism to the underlying soils.

Materials:

The geomembrane moisture barrier shall conform with the general requirements listed in Subsection 1014‑1 of the Standard Specifications.

The moisture barrier shall consist of one of the following options:

			(a)	An impervious sheet (or film geomembrane) of single‑layered construction, without seams.

			(b)	A fabric‑reinforced geomembrane, of composite construction that adheres to one of the following options:

				1)	Polyethylene film or sheet bonded to the fabric.

				2)	Polyethylene film or sheet laminated between two fabrics.

				3)	Fabric laminated inside the polyethylene sheet.

The geomembrane shall be inert to chemicals and hydrocarbons and shall be resistant to mildew, rot, ultraviolet exposure, insects and rodents.  It shall also conform to the minimum average roll values for properties listed in the following table:

	Property
	Requirements
	Test Method

	Width:  ft. 
	9  
	N.A.

	Thickness:  mils 
	14  
	ASTM D 1777

	Grab Tensile Strength; at break or 100% elongation, whichever occurs first:  lbs. 
	170  
	ASTM D 4632

	Grab Elongation at Break:  %
	20
	ASTM D 4632

	Puncture Strength:  lbs. 
	70  
	ASTM D 4833

	Burst Strength:  psi 
	250  
	ASTM D 3786

	Trapezoidal Tear:  lbs. 
	40  
	ASTM D 4533

	Permittivity:  second -1 
	0 Max.
	ASTM D 4491



Minimum average roll values represent the average test results for a lot in the weaker direction when sampled according to ASTM D 4354 and tested according to the test method specified above.

Samples of the geomembrane shall be submitted for testing.  No samples shall be taken within 5 feet of either end of a roll.  Samples shall be a minimum of 3 feet long by the full roll width.  A minimum of one sample shall be taken per lot.  More samples may be required as determined by the Engineer.

The contractor shall submit a sample of the proposed geomembrane, selected on the basis of material property requirements previously listed, prior to use.  If the sample fails, the contractor may submit another sample of geomembrane product for testing.  A maximum of three geomembrane products will be evaluated and tested by ADOT.  Each submittal shall include product information sheets and Certificate of Analysis as required by Subsection 1014‑1 of the Standard Specifications.

Construction Requirements:

The geomembrane shall be installed in accordance with the plans, these Special Provisions, and the manufacturer's installation procedures and recommendations.

	(A)	Weather Limitations:

Geomembrane shall not be placed when weather conditions, in the opinion of the Engineer, are not suitable to allow placement or installation.  This will normally be at times of wet or snowy conditions, heavy rainfall, extreme cold or frost conditions, or extreme heat.

	(B)	Equipment:

Mechanical or manual laydown equipment shall be capable of handling full rolls of fabric, and laying the fabric smoothly, without wrinkles and folds, in the position specified.  The equipment shall be in accordance with the manufacturer's recommendations or as approved by the Engineer.

	(C)	Subgrade Preparation:

The subgrade shall be prepared in accordance with Subsection 203-3.03(A) of the Standard Specifications, prior to placement of the geomembrane.

	(D)	Geomembrane Placement:

The installation of the geomembrane shall be in accordance with the following sequence:

	(1)	In areas requiring geomembrane placement in a vertical trench, trenches will first be excavated to the minimum dimensions listed in the plans details.  Geomembrane material shall be placed against the inside wall of the excavated trench, extending the full depth of the trench and a minimum of 24 inches onto the horizontal subgrade surface.  Bonded geomembrane with fabric on only one side shall be placed with the fabric side toward the outside or backfill side of the trench.  Geomembrane which extends onto the horizontal subgrade surface shall be fixed to the subgrade surface with stakes, nails or other method approved by the Engineer to secure the geomembrane in place during backfilling of the trench.  Immediately following the geomembrane placement, the vertical trench shall be backfilled with cement‑treated slurry conforming to Subsection 501-3.02 of the Standard Specifications to within one foot of subgrade elevation.  No backfilling above the cement‑treated slurry shall be commenced until 24 hours after its placement.  The final one foot of the trench shall be backfilled with excavated clay material, after it is processed to  three percent of optimum moisture content.  This clay backfill shall be compacted to 95 percent of the maximum density determined in accordance with the requirements of the applicable test methods of the ADOT Materials Testing Manual, as directed and approved by the Engineer.  Extreme care shall be taken in avoiding damage to the geomembrane supported on the trench wall.  Removal and replacement of any geomembrane that is damaged will be the responsibility of the contractor. 

	(2)	Geomembrane shall then be placed over the horizontal subgrade surface to the extent shown on the plans details.  All wrinkles and folds shall be removed and overlaps shall be a minimum 24 inches wide.  Any geomembrane which extends onto the subgrade from a vertical trench shall also be overlapped a minimum of 24 inches.  Bonded geomembrane with fabric on only side shall be placed with the fabric side upward.  Sewn seams will not be permitted unless it can be demonstrated that they are watertight factory seams.

			Placement and Compaction of Aggregate:

Aggregate materials shall be placed by back dumping the aggregate in a manner which does not damage the geomembrane.  The aggregate material shall be spread in a minimum thickness of 8 inches onto the geomembrane in a constant forward direction.  Traffic or construction equipment shall not be permitted directly on the geomembrane unless approved by the Engineer for emergency purposes.  Pins or piles of aggregate can be used to hold the geomembrane in place while being covered.

Overstressing the subgrade soil shall be avoided by utilizing equipment in spreading and dumping that exerts only moderate pressures on the soil.  If ruts of 2 inches or greater occur in the aggregate, the contractor shall use lighter equipment which transmit less ground pressure.  Any ruts which develop during spreading or compacting aggregate shall be filled with additional aggregate rather than bladed from adjacent areas so that the final design aggregate thickness is maintained.  Construction equipment shall not be allowed to turn or stop suddenly on the aggregate placed over the geomembrane.  Aggregate base shall be compacted as specified in Subsection 303-3.02.  Aggregate base material shall not be mixed or processed on the geomembrane.  The aggregate base material shall be premixed at the stockpile area or at another location in a manner approved by the Engineer.  Aggregate base materials will be sampled for acceptance after premixing and prior to placement on the geomembrane.  Contamination and segregation of aggregate base materials prior to or during placement shall be minimized.

Any damage to the geomembrane occurring during placement of the aggregate shall be repaired immediately.  The aggregate shall be removed from the damaged area to allow placement of a geomembrane patch extending 3 feet on all sides beyond the damaged area, followed by replacement of the aggregate.

Method of Measurement:

Geomembrane shall be measured for payment by the square yard, complete in place.  No additional measurement or allowance will be made for material in overlaps or seams.

Basis of Payment:

The accepted quantities of Geomembrane, measured as provided above, will be paid for at the contract unit price per square yard, which shall include full compensation for furnishing all labor, equipment, and materials involved in placement of the geomembrane as shown in the project plans.  No measurement or payment will be made for geomembrane that has been damaged.
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