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These specifications present the usual and minimum requirements for projects on which Petra Geosciences, 

Inc. (Petra) is the geotechnical consultant.  No deviation from these specifications will be allowed, except 

where specifically superseded in the preliminary geology and soils report, or in other written communication 

signed by the Soils Engineer and Engineering Geologist of record (Geotechnical Consultant). 
 

 

I. GENERAL 

 

A. The Geotechnical Consultant is the Owner's or Builder's representative on the project.  For the purpose 

of these specifications, participation by the Geotechnical Consultant includes that observation 

performed by any person or persons employed by, and responsible to, the licensed Soils Engineer and 

Engineering Geologist signing the soils report. 

 

B. The contractor should prepare and submit to the Owner and Geotechnical Consultant a work plan that 

indicates the sequence of earthwork grading, the number of "spreads" and the estimated quantities of 

daily earthwork to be performed prior to the commencement of grading.  This work plan should be 

reviewed by the Geotechnical Consultant to schedule personnel to perform the appropriate level of 

observation, mapping, and compaction testing as necessary. 

 

C. All clearing, site preparation, or earthwork performed on the project shall be conducted by the 

Contractor in accordance with the recommendations presented in the geotechnical report and under the 

observation of the Geotechnical Consultant. 

 

D. It is the Contractor's responsibility to prepare the ground surface to receive the fills to the satisfaction 

of the Geotechnical Consultant and to place, spread, mix, water, and compact the fill in accordance 

with the specifications of the Geotechnical Consultant.  The Contractor shall also remove all material 

considered unsatisfactory by the Geotechnical Consultant. 

 

E. It is the Contractor's responsibility to have suitable and sufficient compaction equipment on the job 

site to handle the amount of fill being placed.  If necessary, excavation equipment will be shut down to 

permit completion of compaction to project specifications.  Sufficient watering apparatus will also be 

provided by the Contractor, with due consideration for the fill material, rate of placement, and time of 

year. 

 

F. After completion of grading a report will be submitted by the Geotechnical Consultant. 
 

 

II. SITE PREPARATION 

 

A. Clearing and Grubbing 

 

1. All vegetation such as trees, brush, grass, roots, and deleterious material shall be disposed of 

offsite.  This removal shall be concluded prior to placing fill. 

 

2. Any underground structures such as cesspools, cisterns, mining shafts, tunnels, septic tanks, 

wells, pipe lines, etc., are to be removed or treated in a manner prescribed by the Geotechnical 

Consultant. 
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III. FILL AREA PREPARATION 

 

A.  Remedial Removals/Overexcavations 

 

1. Remedial removals, as well as overexcavation for remedial purposes, shall be evaluated by the 

Geotechnical Consultant.  Remedial removal depths presented in the geotechnical report and 

shown on the geotechnical plans are estimates only.  The actual extent of removal should be 

determined by the Geotechnical Consultant based on the conditions exposed during grading.  All 

soft, loose, dry, saturated, spongy, organic-rich, highly fractured or otherwise unsuitable ground 

shall be overexcavated to competent ground as determined by the Geotechnical Consultant. 

 

2. Soil, alluvium, or bedrock materials determined by the Soils Engineer as being unsuitable for 

placement in compacted fills shall be removed from the site.  Any material incorporated as a part 

of a compacted fill must be approved by the Geotechnical Consultant. 

 

3. Should potentially hazardous materials be encountered, the Contractor should stop work in the 

affected area.  An environmental consultant specializing in hazardous materials should be 

notified immediately for evaluation and handling of these materials prior to continuing work in 

the affected area. 

 

B. Evaluation/Acceptance of Fill Areas 

 

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 sufficient survey 

control for determining locations and elevations of processed areas, keys, and benches. 

 

C. Processing 

 

After the ground surface to receive fill has been declared satisfactory for support of fill by the 

Geotechnical Consultant, it shall be scarified to a minimum depth of 6 inches and until the ground 

surface is uniform and free from ruts, hollows, hummocks, or other uneven features which may 

prevent uniform compaction. 

 

The scarified ground surface shall then be brought to optimum moisture, mixed as required, and 

compacted to a minimum relative compaction of 90 percent. 

 

D. Subdrains 

 

Subdrainage devices shall be constructed in compliance with the ordinances of the controlling 

governmental agency, and/or with the recommendations of the Geotechnical Consultant.  (Typical 

Canyon Subdrain details are given on Plate SG-1). 

 

E. Cut/Fill & Deep Fill/Shallow Fill Transitions 

 

In order to provide uniform bearing conditions in cut/fill and deep fill/shallow fill transition lots, the 

cut and shallow fill portions of the lot should be overexcavated to the depths and the horizontal 

limits discussed in the approved geotechnical report and replaced with compacted fill.  (Typical 

details are given on Plate SG-7.) 
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IV. COMPACTED FILL MATERIAL 

 

A. General 

 

Materials excavated on the property may be utilized in the fill, provided each material has been 

determined to be suitable by the Geotechnical Consultant. Material to be used for fill shall be 

essentially free of organic material and other deleterious substances.  Roots, tree branches, and 

other matter missed during clearing shall be removed from the fill as recommended by the 

Geotechnical Consultant.  Material that is spongy, subject to decay, or otherwise considered 

unsuitable shall not be used in the compacted fill. 

 

Soils of poor quality, such as those with unacceptable gradation, high expansion potential, or low 

strength shall be placed in areas acceptable to the Geotechnical Consultant or mixed with other 

soils to achieve satisfactory fill material. 

 

B. Oversize Materials 

 

Oversize material defined as rock, or other irreducible material with a maximum dimension greater 

than 12 inches in diameter, shall be taken offsite or placed in accordance with the 

recommendations of the Geotechnical Consultant in areas designated as suitable for rock disposal 

(Typical details for Rock Disposal are given on Plate SG-4).  

 

Rock fragments less than 12 inches in diameter may be utilized in the fill provided, they are not 

nested or placed in concentrated pockets; they are surrounded by compacted fine grained soil 

material and the distribution of rocks is approved by the Geotechnical Consultant. 

 

C. Laboratory Testing 

 

Representative samples of materials to be utilized as compacted fill shall be analyzed by the labora-

tory of the Geotechnical Consultant to determine their physical properties.  If any material other 

than that previously tested is encountered during grading, the appropriate analysis of this material 

shall be conducted by the Geotechnical Consultant as soon as possible. 

 

D. Import 

 

If importing of fill material is required for grading, proposed import material should meet the 

requirements of the previous section.  The import source shall be given to the Geotechnical 

Consultant at least 2 working days prior to importing so that appropriate tests can be performed and 

its suitability determined. 
 

 

V. FILL PLACEMENT AND COMPACTION 

 

A. Fill Layers 

 

Material used in the compacting process shall be evenly spread, watered, processed, and compacted 

in thin lifts not to exceed 6 inches in thickness to obtain a uniformly dense layer.  The fill shall be 

placed and compacted on a horizontal plane, unless otherwise approved by the Geotechnical 

Consultant. 
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B. Moisture Conditioning 

 

Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to attain a relatively 

uniform moisture content at or slightly above optimum moisture content. 

 

C. Compaction 

 

Each layer shall be compacted to 90 percent of the maximum density in compliance with the 

testing method specified by the controlling governmental agency.  (In general, ASTM D 1557-02, 

will be used.) 

 

If compaction to a lesser percentage is authorized by the controlling governmental agency because 

of a specific land use or expansive soils condition, the area to received fill compacted to less than 

90 percent shall either be delineated on the grading plan or appropriate reference made to the area 

in the soils report. 

 

D. Failing Areas 

 

If the moisture content or relative density varies from that required by the Geotechnical Consultant, 

the Contractor shall rework the fill until it is approved by the Geotechnical Consultant. 

 

E. Benching 

 

All fills shall be keyed and benched through all topsoil, colluvium, alluvium or creep material, into 

sound bedrock or firm material where the slope receiving fill exceeds a ratio of 5 horizontal to 1 

vertical, in accordance with the recommendations of the Geotechnical Consultant. 

 

 

VI. SLOPES 

 

A. Fill Slopes 

 

The contractor will be required to obtain a minimum relative compaction of 90 percent out to the 

finish slope face of fill slopes, buttresses, and stabilization fills.  This may be achieved by either 

overbuilding the slope and cutting back to the compacted core, or by direct compaction of the slope 

face with suitable equipment, or by any other procedure that produces the required compaction. 

 

B. Side Hill Fills 

 

The key for side hill fills shall be a minimum of 15 feet within bedrock or firm materials, unless 

otherwise specified in the soils report.  (See detail on Plate SG-5.) 

 

C. Fill-Over-Cut Slopes  

 

Fill-over-cut slopes shall be properly keyed through topsoil, colluvium or creep material into rock 

or firm materials, and the transition shall be stripped of all soils prior to placing fill.  (see detail on 

Plate SG-6). 
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D. Landscaping 

 

All fill slopes should be planted or protected from erosion by other methods specified in the soils 

report. 

 

E. Cut Slopes 

 

1. The Geotechnical Consultant should observe all cut slopes at vertical intervals not exceeding 

10 feet. 

 

2. If any conditions not anticipated in the preliminary report such as perched water, seepage, 

lenticular or confined strata of a potentially adverse nature, unfavorably inclined bedding, 

joints or fault planes are encountered during grading, these conditions shall be evaluated by 

the Geotechnical Consultant, and recommendations shall be made to treat these problems 

(Typical details for stabilization of a portion of a cut slope are given in Plates SG-2 and SG-

3.). 

 

3. Cut slopes that face in the same direction as the prevailing drainage shall be protected from 

slope wash by a non-erodible interceptor swale placed at the top of the slope. 

 

4. Unless otherwise specified in the soils and geological report, no cut slopes shall be excavated 

higher or steeper than that allowed by the ordinances of controlling governmental agencies. 

 

5. Drainage terraces shall be constructed in compliance with the ordinances of controlling 

governmental agencies, or with the recommendations of the Geotechnical Consultant. 

 

 

VII. GRADING OBSERVATION 

 

A. General 

 

All cleanouts, processed ground to receive fill, key excavations, subdrains, and rock disposals must 

be observed and approved by the Geotechnical Consultant prior to placing any fill.  It shall be the 

Contractor's responsibility to notify the Geotechnical Consultant when such areas are ready. 

 

B. Compaction Testing 

Observation of the fill placement shall be provided by the Geotechnical Consultant during the 

progress of grading.  Location and frequency of tests shall be at the Consultants discretion based on 

field conditions encountered.  Compaction test locations will not necessarily be selected on a 

random basis.  Test locations may be selected to verify adequacy of compaction levels in areas that 

are judged to be susceptible to inadequate compaction. 

 

C. Frequency of Compaction Testing 

 

In general, density tests should be made at intervals not exceeding 2 feet of fill height or every 

1000 cubic yards of fill placed.  This criteria will vary depending on soil conditions and the size of 

the job.  In any event, an adequate number of field density tests shall be made to verify that the 

required compaction is being achieved. 
 

 



STANDARD GRADING SPECIFICATIONS 

 

 

Page 6 

VIII. CONSTRUCTION CONSIDERATIONS 

 

A. Erosion control measures, when necessary, shall be provided by the Contractor during grading and 

prior to the completion and construction of permanent drainage controls. 

 

B. Upon completion of grading and termination of observations by the Geotechnical Consultant, no 

further filling or excavating, including that necessary for footings, foundations, large tree wells, 

retaining walls, or other features shall be performed without the approval of the Geotechnical 

Consultant. 

 

C. Care shall be taken by the Contractor during final grading to preserve any berms, drainage terraces, 

interceptor swales, or other devices of permanent nature on or adjacent to the property. 
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