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EARTHWORK AND GRADING

These earthwork and grading specifications are for the grading and earthwork shown on the approved
grading or construction plan(s) and/or indicated in the geotechnical report(s). Earthwork and grading
should be conducted in accordance with applicable grading ordinances, the currént California Building
Code, and the recommendations of this report. The following recommendations are provided regarding
specific aspects of the proposed earthwork construction. These recommendations should be considered
subject to revision based on field conditions observed by the geotechnical consultant during grading.

Geotechnical Consultant of Record

Prior to commencement of work, the owner shall employ the Geotechnical Consultant of Record.
The Geotechnical Consultant shall be responsible for reviewing the approved geotechnical
report(s) and accepting the adequacy of the preliminary geotechnical findings, conclusions, and
recommendations prior to the commencement of grading or construction.

During grading and earthwork operations, the Geotechnical Consultant shall observe, map, and
document the subsurface exposures to verify the geotechnical design assumptions. If the observed
conditions are found to be significantly different than the interpreted assumptions during the
design phase, the Geotechnical Consultant shall inform the owner, recommend appropriate
changes in design to accommodate the observed conditions, and notify the review agency where
required. Subsurface areas to be geotechnically observed, mapped, elevations recorded, and/or
tested include natural ground, after it has been cleared for receiving fill gut before it has been
placed, bottoms of all “remedial removal areas, all key bottoms, and benches mad one sloping
ground to receive fill.

The Geotechnical Consultant shall observe the moisture-conditioning and processing of the
subgrade and fill materials and perform relative compaction testing of fill to determine the attained
level of compaction. The Geotechnical Consultant shall provide the test results to the owner and
the contractor on a routine and frequent basis.

The Earthwork Contractor

t

The Earthwork Contractor shall be solely responsible for performing the grading in accordance
with the plans and specifications. The Earthwork Contractor shall review and accept the plans,
geotechnical report(s) and these Specifications prior to the commencement of grading. The
Earthwork Contractor shall have the sole responsibility to provide adequate equipment and
methods to accomplish the earthwork in accordance with applicable grading codes and agency
ordinances, these Specifications, and the recommendations in the approved geotechnical report(s)
and grading plan(s). If, in the opinion of the Geotechnical Consultant unsatisfactory conditions,
such as unstable soil, improper moisture condition, inadequate compaction, adverse weather, etc. ..
are resulting in a quality of work less than required in these Specifications, the Geotechnical
Consultant shall reject the work and may recommend to the owner that construction be stopped
until the conditions are rectified.

Site Preparation

General: Site preparation includes removal of deleterious materials, unsuitable materials, and
existing improvements from areas where new improvements or new fills are planned. Deleterious
materials, which include vegetation, trash, and debris, should be removed from the site and legally



disposed of off-site. Unsuitable materials include loose or disturbed soils, undocumented fills,

contaminated soils, or other unsuitable materials. The Geotechnical Consultant shall evaluate the

extent of these removals depending on specific site conditions. Earth fill material shall not contain

more than 1-percent of organic materials (by volume). No fill lift shall contain more than 5-percent
- of organic matter. Nesting of the organic materials shall not be allowed.

If potentially hazardous materials are encountered, the contractor shall stop work in the affected
area, and a hazardous material specialist shall be informed immediately for proper evaluation and
handling of these materials prior to continuing to work in that area.

As presently defined by the State of California, most refined petroleum products (gasoline, diesel
fuel, motor oil, grease, coolant etc...) have chemical constituents that are considered to be
hazardous waste. As such, the indiscriminate dumping or spillage of these fluids onto the ground
may constitute a misdemeanor, punishable by fine and/or imprisonment and shall not be allowed.

Any existing subsurface utilities that are to be abandoned should be removed and the trenches
backfilled and compacted. If necessary, abandoned pipelines may be filled with grout or slurry
cement as recommended by, and under the observation of, the Geotechnical Consultant.

Excavation

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the
Geotechnical Consultant during grading. Remedial removal depths shown on geotechnical plans
are estimates only. The actual extent of removal shall be determined by the Geotechnical
Consultant based on the field evaluation of exposed conditions during grading. Where fill-over-cut
slopes are to be graded, the cut portion of the slope shall be made, evaluated, and accepted by the
Geotechnical Consultant prior to placement of materials for construction of the fill portion of the
slope, unless otherwise recommended by the Geotechnical Consultant.

In addition to removals and overexcavations recommended in the approved geotechnical report(s)
and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly fractured, or
otherwise unsuitable ground shall be overexcavated to competent ground as evaluated by the
Geotechnical Consultant during grading, ‘ i

All areas to receive fill, including removal and processed areas, key bottoms, and benches, shall be
observed, mapped, elevations recorded, and/or tested prior to being accepted by the Geotechnical
Consultant as suitable to receive fill. The Contractor shall obtain a written acceptance from the
Geotechnical Consultant prior to fill placement. A licensed surveyor shall provide the survey
control for determining elevations of processed areas, keys, and benches.

Fill Compaction and Compaction

The onsite soils are suitable for placement as compacted fill provided the organics, oversized rock
(greater than 6-inches in diameter) and deleterious materials are removed. Rocks greater than 6-
inches and less than 2-feet in diameter can be placed in the bottom of deeper fills or approved
areas provided they are selectively placed in such a manner that no large voids are created. All
rocks shall be placed a minimum of 4-feet below finish grade elevation unless used for landscaping
purposes. Any import soils shall be tested for suitability in advance by the project Geotechnical
Engineer.



After making the recommended removals prior to fill placement, the exposed ground surface

should be scarified to a depth of approximately 12-inches, moisture conditioned as necessary, and

compacted to at least 90-percent of the maximum dry density obtained using ASTM D1557 as a

guideline. Surfaces on which fill is to be placed which are steeper than 5:1 (Horizontal to vertical)
- should be benched so that the fill placement occurs on relatively level ground.

All fill and backfill to be placed in association with the proposed construction should be
accomplished slightly over optimum moisture content using equipment that is capable of
producing a uniformly compacted product throughout the entire fill lift. Fill materials at less than
optimum moisture should have water added and the fill mixed to result in material that is
uniformly above optimum moisture content. Fill materials that are too wet can be aerated by
blading or other satisfactory methods until the moisture content is as required. The wet soils may
be mixed with drier materials in order to achieve an acceptable moisture content.

The fill and backfill should be placed in horizontal lifts at a thickness appropriate for equipment
spreading, mixing, and compacting the material, but generally should not exceed eight inches in
thickness.

No fill soils shall be placed during unfavorable weather conditions. When work is interrupted by
rains or snow, fill operations shall not be resumed until the field tests by the geotechnical engineer
indicate that the moisture content and density of the fill are as previously specified.

Slopes

All slopes shall be compacted in a single continuous operation upon completion of grading by
means of sheepsfoot or other suitable equipment, or all loose soils remaining on the slopes shall be
trimmed back until a firm compacted surface is exposed. Slope compaction tests shall be made
within one foot of slope surface.

Cut and fill slopes shall be a maximum of 2:1 (horizontal to vertical) unless approved by the
Geotechnical Consultant.

Planting and irrigation of cut and fill slopes and/or installation of erosion control and drainage
devices should be completed due to the erosion potential of the soil.

Temporary Excavations

Temporary excavation shall be made no steeper than 1.5:1 (horizontal to vertical). The
recommended slope for temporary excavations does not preclude local raveling and sloughing.
Where wet soils are exposed, flatter excavation of slopes and dewatering may be necessary. In
areas of insufficient space for slope cuts, or where soils with little or no binder are encountered,
shoring shall be used. ’

All large rocks exposed above temporary cuts shall be removed prior to foundation excavation. In
addition any rocks exposed during development from raveling and sloughing should be removed
immediately.

All excavations should comply with the requirements of the California Construction and General
Industry Safety Orders and the Occupational Safety and Health Act and other public agencies
having jurisdiction.



Trench Backfill .

Exterior trenches, paralleling a footing and extending below a 1:1 plane projected from the outside
- bottom edge of the footing, shall be compacted to a minimum of 95-percent per ASTM D1557. All

trenches in structural areas and under concrete flatwork shall be compacted to a minimum of 95-

percent per ASTM D1557. All trenches in non-structural areas shall be compacted to a minimum

of 85-percent per ASTM D1557.

All material used for trench backfill shall be approved by the Geotechnical Engineer prior to
placement. All bedding and backfill of utility trenches shall be done in accordance with the
applicable provisions of Standard Specifications of Public Works Construction. Bedding material
shall have a Sand Equivalent greater than 30 (SE>30). The bedding shall be placed to 1-foot over
the top of the conduit and densified by jetting. Backfill shall be placed and densified to a minimum
of 95-percent of maximum from 1-foot above the top of the conduit to the surface.

Lift thickness of trench backfill shall not exceed those allowed in the Standard Specifications of
Public Works Construction unless the Contractor can demonstrate to the Geotechnical Consultant
that the fill lift can be compacted to the minimum relative compaction by his alternative equipment
and method.

Regulations of the governing agency may supersede the above, and all trench excavations should
conform to all applicable safety codes. The Contractor shall follow all OSHA and Cal/OSHA
requirements for safety of trench excavations.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


