
Construction Specification 254—Earthfill

1.
Scope

The work shall consist of the construction of all earthfill structures and earth backfills required by the drawings and specifications.

Earthfill is composed of natural earth materials that can be placed and compacted by construction equipment operated in a conventional manner.

Earth backfill is composed of natural earth material placed and compacted in confined spaces or adjacent to structures (including pipes) by hand tamping, manually directed power tampers or vibrating plates or their equivalent.

2.
Material

Fill material shall be obtained from required excavations and/or designated borrow areas.  The selection, blending, routing, and disposition of material in the various fills shall be subject to approval by the engineer.

Fill material shall be free of sod, brush, roots, trash, or other objectionable material.  Rock particles larger than 6 inches shall be removed prior to compaction of the fill.

3.
Foundation preparation

The earth foundation surface shall (after stripping and before placing the first layer of earthfill) be graded to remove surface irregularities, be scarified and moisture-conditioned to a minimum depth of 2 inches to facilitate compaction and a good bond with the earthfill.  The moisture content of the foundation materials at the time of compaction shall be the same as the earthfill to be placed on the foundation.

No embankment material shall be placed upon the earth surfaces of excavations, foundation preparation, or previous embankment when such surfaces have dried sufficiently to form shrinkage cracks.  Such earth surfaces being readied for embankment shall have all loose, hard, dry, and cracked material removed and then scarified and moisture conditioned to a minimum depth of 2 inches.
4.
Placement

Earthfill shall not be placed upon a frozen surface nor shall snow, ice, or frozen material be incorporated into the earthfill matrix.

Earthfill shall be placed in approximately horizontal layers starting at the lowest point in the foundation.  The earthfill materials shall be placed in nearly horizontal layers not exceeding 9 inches before compaction or as shown on the drawings.  Materials placed by dumping in piles or windrows shall be spread uniformly to not more than the specified thickness before being compacted.

Machine compaction shall be accomplished by the controlled movement of hauling and spreading equipment over the fill area.  Every point on the surface of each lift shall be traversed by not less than one tread track of the equipment.
Hand compaction shall be required in areas inaccessible to heavy equipment.  The hand-compacted fill shall be compacted by hand tamping or manually directed power tampers or plate vibrators.  The backfill shall consist of clay material (CL or SC) free of stones larger than 2 inches.  The fill shall be placed in layers not more than 4 inches thick before compaction.  Such protective measures as necessary shall be taken to ensure that the fill does not dry sufficiently to form cracks after placement.

5.
Control of moisture content

During placement and compaction of earthfill and earth backfill, the moisture content of the material being placed shall be sufficiently moist to prevent dusty conditions.  The material will also be sufficiently dry to be workable (without excessive rutting of the compacted surface by the earthmoving equipment).  Tracks from the earthmoving equipment should not exceed one-half of the compacted fill layer depth.  The top surface of the preceding layer of fill shall have adequate moisture to permit suitable bonding with the next layer of fill prior to the placement of additional fill.
6.
Measurement and payment

For items of work for which specific lump sum prices are established in the contract, the quantity of work will not be measured for payment. Payment for this item will be made at the contract lump sum price and will constitute full compensation for completion of the work.

For items of work for which specific hourly rate prices are established in the contract, the volume of earthfill will not be measured for payment.  Payment for this item will be made for the total hours of equipment time at the contract hourly rate price and will constitute full compensation for completion of the work.

For items of work for which specific unit prices are established in the contract, the volume of earthfill is determined from the design dimensions as staked in the field and computed to the nearest cubic yard by the method of average cross sectional end areas.  The design dimensions shall be the measured surface of the foundation prior to the stripping of vegetation and the specified neat lines of the constructed surface unless otherwise specified in section 7.  No deduction in volume will be made for embedded items such as (but not limited to) conduits and water control structures.

Compensation for any item of work described in the contract (but not listed in the bid schedule) is included in the payment for the item of work to which it is made subsidiary.  Such items and the items to which they are made subsidiary are identified in section 7 of this specification.

7.  Items of work and construction details 

Items of work to be performed in conformance with this specification and the construction details are:

a. Bid Item * - Earthfill, *Dike *Diversion *Embankment *Structures

(1)
This item shall consist of the construction of the earthfill required for the *dike *diversion *embankment *structures as shown on the drawings.  The completed work shall conform to the lines, grades, and elevations shown on the drawings or as staked in the field.

(2)
Stockpiled topsoil from the stripping operation will be placed on the outer portion of earthfill structures as a part of each lift.  Topsoil shall not be less than 6 inches or more than 2 feet thick measured vertically and shall be compacted concurrently with the earthfill.


Material from the stripping operation that contains excessive amounts of organic matter shall not be used as earthfill or earth backfill material.
*OPTION A
(3)
Measurement of the Earthfill, *Dike *Diversion *Embankment *Structures volume will be as specified in section 6.  Payment for Earthfill, *Dike *Diversion *Embankment *Structures will be made at the contract unit price.
*OPTION B 
(3)
For items of work for which specific lump sum prices are established in the contract, the quantity of earthfill will not be measured for payment.  Payment for earthfill will be made at the contract lump sum price and will constitute full compensation for all labor, equipment, tools, and all other items necessary and incidental to the completion of the work.
(4)
Payment will constitute compensation for the following related subsidiary items:
(a)
*Pollution Control Measures - Construction Specification 251
(b) *Clearing and Grubbing - Construction Specification 252

(c) *Excavation - Construction Specification 255

(d) *Mobilization and Demobilization - Construction Specification 250

(e) *Earthfill, Hand Compacted - Construction Specification 254

b. Subsidiary Item - Earth Backfill, Hand Compacted

(1)
This item shall consist of placing the hand compacted earth backfill required for the installation of the *underground outlets and *water control structures as shown on the drawings.  The completed work shall conform to the lines, grades, and elevations shown on the drawings or as staked in the field.

(2) Manually directed power tampers or plate vibrators shall include only small hand-held or hand-directed compactors powered by compressed air, internal combustion engines, or electricity.
(3) No separate payment will be made for Earth Backfill, Hand Compacted.  Compensation for Earth Backfill, Hand Compacted, will be included in the payment for *Earthfill *PVC Pipe.
c. Subsidiary Item - Earthfill, Compacted Clay Liner


*OPTION A
(1)
This item shall consist of compacting the finished surfaces of the required excavations or borrow areas as shown on the drawings.  The compaction shall be accomplished by at least *2 passes of a tamping-type roller with a minimum contact pressure of 200 pounds per square inch (psi).
(2) The excavated surfaces will be scarified to a minimum depth of 6 inches prior to the first pass of the roller.  The moisture content at the time of compaction shall be such that a 1/8-inch thread can be formed by rolling on a smooth surface without cracking or breaking.

(3) No separate payment will be made for Earthfill, Compacted Clay Liner.  Compensation for Earthfill, Compacted Clay Liner, will be included in the payment for *Earthfill  *Excavation.

END OF OPTION A*


*OPTION B
(1)
This item shall consist of compacting the clay materials to be used as a liner as shown on the drawings. The compaction of each layer shall be accomplished by at least *4 passes of a tamping-type roller with a minimum contact pressure of 200 pounds per square inch (psi).
(2) The moisture content of the clay materials at the time of compaction shall be such that a 1/8-inch thread can be formed by rolling on a smooth surface without cracking or breaking.  If additional water is required, it should be added in the borrow or stockpile area and sufficient time allowed for uniform distribution of the water.  If water is added to the fill materials, uniform distribution will be accomplished by disking or other suitable methods.

(3)  A protective soil cover layer will be placed on top of the compacted clay liner as shown on the drawings.  The placement and moisture requirements for the cover shall be as specified in sections 4 and 5.   
(4)  Measurement of Earthfill, Compacted Clay Liner, will be based on the surface area of the liner and liner depth.  Liner depth will include the protective soil cover if required.  Payment of Earthfill, Compacted Clay Liner, will be made at the contract unit price.  
END OF OPTION B*
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