CONSTRUCTION SPECIFICATION

AR-23A EARTHFILL - CLASS A

1.
Scope

The work will consist of the construction of earth fills where the degree of compaction is to be measured by standard compaction tests or by permeability testing of compacted clay linings.

2.
Materials

All fill materials shall be obtained from required excavations and designated borrow areas.  Selection, blending, placement and compaction of fill will be subject to approval of the inspector.

Fill materials shall contain no frozen material, sod, roots or other perishable material, or rocks larger than six inches in diameter.  Fill shall not be placed on a frozen surface.

3.
Foundation Preparation

All foundation (including abutment) surfaces shall be shaped one horizontal to one vertical or flatter except as otherwise specified.

After stripping (see stripping specification), the foundation shall be loosened thoroughly by scarifying or plowing to a minimum depth of six inches.  The foundation shall then be compacted to the density and moisture requirements specified for the fill.  Areas that are too low after stripping and shaping must be filled to base grade with compacted fill equal to that used in other parts of the project.  

4.
Placement

All foundation excavation and preparation shall be completed before placing fill.  After placement, fill materials must be spread and blended by motor grader or other approved equipment.  Except as required by the drawings, fill material shall be mixed and uniformly placed throughout the entire fill without lenses, streaks, pockets, or layers of material that differ significantly from surrounding material. 

Placement and compaction methods must prevent damage to structures and allow the structure to assume backfill loads gradually and uniformly.  Within 2 feet of any structure, fill layer thickness must not exceed 4 inches and equipment loads must not exceed 400 pounds.

Fill shall be placed in approximately horizontal layers.  Except as described above, compacted fill layer thickness shall not exceed six inches for compaction by large machines or four inches for small hand directed power tampers.

If the surface of any layer becomes too hard and smooth for proper bond with the succeeding layer, it shall be scarified parallel to the axis of the fill, to a depth of not less than two inches, before the next layer is placed.

Except as otherwise specified, openings temporarily left in dam fills (for pipe installation, stream flow, etc.,) shall have side slopes three horizontal to one vertical or flatter.  When filling the opening, the bonding surface of the fill in place shall be stripped of all material not meeting the requirements of this specification and shall be scarified, moistened, and recompacted as new earthfill is placed.  

5.
Control of Moisture Content 

During placement and compaction of earthfill, the moisture content of the material being placed shall be maintained within the specified range.  Unless otherwise specified, the fill shall be compacted at a moisture content within two percent of optimum moisture.  Application of water to earthfill material shall be accomplished at the borrow areas insofar as practicable, but may also be applied by sprinkling the material after placement on earthfill.  Uniform moisture distribution shall be obtained by disking or blading.

Material that is too wet shall either be removed from the fill or dried to the specified moisture prior to compaction.  If the top surface of the preceding layer becomes too dry to permit suitable bond, it shall be removed or scarified, moistened by sprinkling to an acceptable moisture content, and recompacted.
6.
Compaction (Class A)
Unless otherwise specified, the fill shall be compacted to 90 percent of Standard Proctor (ASTM D698) optimum density at a moisture content within two percent of optimum moisture.  Compaction effort utilizing sheepsfoot type tamping rollers may be necessary to achieve the desired in-place densities.
Compaction of fill adjacent to concrete structures shall not be started for at least the following number of days after placement of the concrete.

Concrete structure                                                                  Days After Concrete Placement

Vertical or near-vertical walls with earth load on one side only



14
Walls backfilled on both sides simultaneously





7
Conduits and spillway risers, cast-in-place (with inside forms in place)


7
Conduits and spillway risers, cast-in-place (forms removed)



14
Conduits, pre-cast, cradled







2
Conduits, pre-cast, bedded







1
Anti-seep Collars and Cantilever Pipe Supports (backfill both sides simultaneously)
3

7.
Compacted Clay Linings (additional requirements)
Material used for the clay lining must be either Unified Classification CL or CH or other material capable of meeting liner requirements of a coefficient of permeability less than or equal to 1X10-7 cm/sec. 
Except as shown on the drawings, the compacted clay lining must be at least 18 inches thick.  Except as otherwise shown on the drawings, clay linings for ponds must cover the pond bottom and interior side slopes of the pond up to design storage elevation.

Moisture control - To achieve the most desirable impermeable compacted clay lining, the moisture content of the materials used for the clay lining should be no drier than two percent above optimum moisture.
Foundation preparation - If in-place material is not suitable for lining, the material must be excavated to the depth needed to place lining below final design lines and grades.  If in-place material is suitable for the lining, excavate to the depth needed to permit mixing and compaction of the first layer of the lining.

Lining placement - Lining fill must be placed in approximately equal thickness, uniform layers with an uncompacted thickness of no more than nine inches.
8.
Testing
Density and moisture content of the fill may be tested during construction following the methods described in ASTM D698 and D1556 or equivalent.  Any tests performed by the NRCS inspector will be used to verify that the earthfills conform to the plans and specifications and not as a replacement for the contractor's quality control program.

The contractor will be responsible for supplying adequate documentation to NRCS to certify moisture and compaction requirements have been met.  Optimum Moisture, Maximum Density and associated test data will be furnished as described by ASTM D698, D1556, D2167, or equivalent.

9.
Amount of Testing to be Furnished by the Contractor

Proctor curves - A minimum of 1 Moisture - Density (ASTM D698) Standard Proctor Curve and associated test data must be prepared and furnished for each type of material to be incorporated into the earthfill (including linings).

In-place compaction tests – For all earthfills (except clay linings), a minimum of one in-place moisture and density test must be taken for each 2,500 cubic yards of fill placed.  At least one of these tests must be taken each day that Class A earthfill is placed.  For clay linings, at least two in-place tests are required for each acre of each six inch lift, with a minimum number of tests of four per lift.  A copy of all test results must be furnished to the inspector.

Permeability testing alternative for clay linings - Where the above tests are not performed and reported, at least 1 permeability test (ASTM D3385, D5093 or equivalent) on the completed liner must be conducted per acre of liner, except for this alternative, the minimum number of permeability tests is 2.  These tests must demonstrate that the pond liner, when full to the permanent storage level, will have a coefficient of permeability less than or equal to 1X10-7 cm/sec.
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