CONSTUCTION SPECIFICATION





 EARTH FILL





SCOPE





The work shall consist of the construction of earth embankments and other earth fills required by the drawings and specifications.





CLASSIFICATION





Earth fill will be classified according to the compaction required.  Class I earth fill shall be compacted fill placed in layers and compacted by rolling with a mechanical roller.  (See Table 1).





Class II earth fill shall be compacted fill placed in layers and compacted by the action of the hauling and spreading equipment.  (See Table 2).





Class III Earthfill shall be uncompacted fill.





TYPES OF EARTH FILL





Earth fill shall be of two types:  embankment and back fill.





MATERIALS





All fill materials shall be obtained from required excavations and designated borrow areas.  The selection, blending, routing, and disposition of materials in the various fills shall be as specified or directed by the engineer.





Fill materials shall contain no sod, brush, roots, or other perishable materials.





Unless otherwise specified, fill for embankments shall contain no rock particles greater than shown in Tables 1 and 2.  Back fill shall contain no stones greater than 11/2 inches in size.





FOUNDATION PREPARATION





Foundations for earth fill shall be cleared and grubbed in accordance with Construction Specification 2, Clearing and Grubbing.  Topsoil shall be stripped and other unsuitable material shall be excavated as specified.





Unless otherwise specified, earth foundation surfaces shall be graded to remove surface irregularities and scarified, disked or otherwise acceptably scored and loosened parallel to the  axis of the fill to a minimum depth of 3 inches prior to the placement of earth fill.  The moisture content of the loosened material shall be within the limits specified in Tables 1 and 2 for earth fill.  The surface materials shall be compacted and bonded with the first layer of fill as specified for subsequent layers of earth fill.





Earth abutment surfaces shall be free of loose uncompacted earth in excess of 3 inches in depth normal to the slope.  The moisture content shall be within the limits specified in Tables 1 and 2 so that earth fill can be compacted against them to effect a good bond between the fill and the abutments.





Rock foundation and abutment surfaces shall be cleared of all loose materials by hand of other effective means and shall be free of standing water when fill is placed upon them.  Unless otherwise specified, occasional small rock outcrops shall not require special treatment if they do not interfere with compaction of the foundation and initial layers of the fill or the bond between the foundation and the fill.





Foundation and abutment surfaces and sides of previously excavated test pits or other cavities shall be no steeper than 1 horizontal to 1 vertical.  Test pits or other cavities shall be filled with compacted earth fill conforming to the specified earth fill to be placed upon the foundation.





Rock surfaces having a slope steeper than 1 horizontal to 1 vertical and a height of more than 1 foot and all rock overhangs shall be treated as specified or as directed by the engineer.





REPLACEMENT





Fill shall not be placed until the required excavations and foundation preparation have been completed and the foundation has been inspected and approved b the engineer.  Fill shall not be placed upon a frozen surface, nor shall snow, ice, or frozen material be incorporated into the fill.





Embankment





Class I and II fill shall be placed in approximately horizontal layers except that a crown or cross-slope of approximately 2 percent shall be maintained to insure effective surface drainage.  The thickness of the uncompacted layer shall be as indicated on the drawings or as shown in Tables 1 or 2.  Type of compaction equipment, layer thickness, number of passes by the compaction equipment, and the moisture content range shown in Tables 1 and 2 for the various earth fill materials shall not be interchanged during construction.





Each lift or layer shall extend over the entire area of the fill except where openings to facilitate construction or to allow the passage of stream flow during construction are permitted by the engineer.  When such openings are allowed, the slope of the bonding surface between fill in place and fill to be placed shall not be steeper than 3 horizontal to 1 vertical.  Prior to placing new fill, the bonding surface of the in-place fill shall be stripped of all loose material, scarified, moistened, and recompacted when new fill is placed against it as needed to insure a good bon and to obtain uniform moisture content and density at the junction of the in-place and the new fill.





Fill shall be essentially uniform and free from lenses, pockets, streaks or layers of material differing substantially in texture, moisture content, or gradation from the surrounding material.





There are no restrictions on the method of placing Class III fill.  The finished fill shall be shaped and graded to the lines and grades shown on the drawings.





Backfill





Class I and II shall be placed in horizontal layers having a maximum uncompacted thickness of 4 inches and shall be brought up uniformly around the structure.








CONTROL OF MOISTURE CONTENT





During placement and compaction of Class I and II fill, the moisture content of the materials being placed shall be within the ranges specified in tables 1 and 2 for the corresponding materials.  Generally, Class I and II fill should contain sufficient moisture to allow it to be formed into a ball between the hands without crumbling.  If water or mud oozes from the material being squeezed, it is too wet to compact properly.





Material that is too wet for use as earth fill shall be removed or dried to the specified moisture content before compaction.





When the required moisture content is specified on the drawings, a properly calibrated Carbide Moisture Meter shall be used to determine Class I and II fill moisture content during placement and compaction.














COMPACTION





The contractor shall furnish and operate the equipment required to compact the class of fill specified.


 





a.	Embankment





	Unless otherwise specified, the type of compaction equipment, the maximum uncompacted layer thickness, and the maximum rock size during the placement and compaction of Class I and II fill shall be as specified in Tables 1 and 2 for the appropriate type of materials.  Class III fill shall have no compaction requirements.





b.	Backfill





	Class I and II fill shall be compacted to the same density as the surrounding fill by hand tamping or manually directed power tampers or plate vibrators.  Heavy equipment shall not be operated within 5 feet horizontally of any pipe or structure.  Heavy equipment shall not operate over a structure or pipe unless there is a minimum of 2 feet of fill over the pipe or structure.
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TABLE 1





CLASS I EARTH FILL











Earth


Material


(Unified Soil Classification System)�
Type of Compaction Equipment�
Max. Layer Thickness Before Compaction�
Maximum Rock Size


�
No. of Passes by Compaction Equipment�
Moisture Content�
�
�
�
(in.)�
(in.)�
�
(%)�
�
�
�
�
�
�
�
�
GW & GP�
Vibratory�
18�
12�
3�
10-15�
�
�
Rubber Tire�
6�
4�
4�
�
�
�
�
�
�
�
�
�
GM & GC�
Sheeps Foot�
9�
6�
4�
12-17�
�
�
Rubber-tired�
6�
4�
4�
�
�
�
Vibratory�
12�
8�
3�
�
�
�
�
�
�
�
�
�
SW & SP�
Vibratory�
18�
12�
3�
12-17�
�
�
Rubber-tired�
6�
4�
4�
�
�
�
�
�
�
�
�
�
SM & SC�
Sheeps foot�
9�
6�
4�
12-17�
�
�
Vibratory�
12�
8�
3�
�
�
�
Rubber-tired�
6�
4�
4�
�
�
�
�
�
�
�
�
�
ML & CL�
Sheeps foot�
9�
6�
4�
15-20�
�
�
Vibratory�
12�
8�
3�
�
�
�
Rubber-tired�
6�
4�
4�
�
�
�
�
�
�
�
�
�
MH�
Sheeps foot�
9�
6�
4�
30-35�
�
�
Rubber-tired�
6�
4�
4�
�
�
�
�
�
�
�
�
�
CH�
Sheeps foot�
9�
6�
4�
25-30�
�
�
Rubber-tired�
6�
4�
4�
�
�
TABLE 2





CLASS II EARTH FILL








Earth Material (Unified Soil Classification System)�
*Type of Compaction Equipment�
Max. Layer Thickness Before Compaction�
Maximum Rock Size�
No. of Passes by Compaction Equipment�
Moisture Content�
�
�
�
(in.)�
(in.)�
�
(%)�
�
�
�
�
�
�
�
�
GW & GP�
Crawler tractor �
6�
4�
2�
10-15�
�
�
Scraper�
9�
6�
1�
�
�
�
�
�
�
�
�
�
GM & GC�
Crawler tractor�
6�
4�
2�
12-17�
�
�
Scraper�
9�
6�
1�
�
�
�
Farm tractor or truck�
6�
4�
2�
�
�
�
�
�
�
�
�
�
SW & SP�
Crawler tractor�
6�
4�
2�
12-17�
�
�
�
�
�
�
�
�
SM & SC�
Crawler tractor�
6�
4�
2�
12-17�
�
�
Scraper�
9�
6�
1�
�
�
�
Farm tractor or truck�
6�
4�
2�
�
�
�
�
�
�
�
�
�
ML & CL�
Crawler tractor�
6�
4�
2�
15-20�
�
�
Scraper�
9�
6�
1�
�
�
�
Farm tractor or truck�
6�
4�
2�
�
�
�
�
�
�
�
�
�
MH�
Crawler tractor�
6�
4�
2�
30-35�
�
�
Scraper�
9�
6�
1�
�
�
�
Farm tractor or truck�
6�
4�
2�
�
�
�
�
�
�
�
�
�
CH�
Crawler tractor�
6�
4�
2�
25-30�
�
�
Scraper�
9�
6�
1�
�
�
�
Farm tractor or truck�
6�
4�
2�
�
�



*Crawler Tractors to be operated at a minimum speed of 4 MPH.
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