
































































































https://ca.water.usgs.gov/land_subsidence/california-subsidence-areas.html
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Adelanto Industrial Park Site-Specific Design Spectrum
12/27/2023

Leighton No.: RC23280

Ss 1.100
S1 0.429
Fa 1.2
Fv 1.5 since S1 >0.2
SMS 1.320
SM1 0.644
SDS 0.880
SD1 0.429

T0 0.100 PGA 0.473
TS 0.500 PGAM 0.568

Period (S)
Code-

Based Sa 
(g)

80% Code-
Based Sa 

(g)

2/3 MCER 
Response 

Spectra Sa (g)

Design 
Response 

Spectra Sa (g)
0.01 0.405 0.324 0.403 0.403
0.10 0.880 0.704 0.748 0.748
0.20 0.880 0.704 0.978 0.978
0.30 0.880 0.704 1.028 1.028
0.50 0.858 0.686 0.913 0.913
0.75 0.572 0.458 0.740 0.740
1.00 0.429 0.343 0.601 0.601
2.00 0.215 0.172 0.316 0.316
3.00 0.143 0.114 0.203 0.203
4.00 0.107 0.086 0.150 0.150
5.00 0.086 0.069 0.120 0.120
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Adelanto Industrial Park Site-Specific Design Spectrum
12/27/2023

Leighton No.: RC23280

Period (s)
MCER* Response 
Spectra SaM (g)

Design 
Response 

Spectra Sa (g)

Design 
Values (g)

0.01 0.604 0.403 0.363
0.10 1.122 0.748 0.673
0.20 1.466 0.978 0.880 = SDS

0.30 1.542 1.028 0.925
0.50 1.370 0.913 0.822
0.75 1.111 0.740 0.666
1.00 0.901 0.601 0.601 = SD1

2.00 0.474 0.316 0.631
3.00 0.305 0.203 0.610
4.00 0.225 0.150 0.600
5.00 0.179 0.120 0.598

Max Sa between T=0.2s and 5s is 1.028
0.925
1.388

VS30 = 560 m/s > 365 m/s Site Class C
Max T*Sa between T=1s and 5s is 0.631

0.631
0.947

0.588
0.470
0.454
0.470

Short Period Spectrum

Long Period Spectrum

Site-Specific PGA

Therefore, SD1 = 
SM1 = 1.5*SD1 = 

SDS = 0.9 X Max Sa =
SMS = 1.5*SDS =
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Adelanto Industrial Park Site-Specific Design Spectrum
12/27/2023

Leighton No.: RC23280

Value

34.5682

-117.3861

Spectral Response – Class C (short), SS 1.10 Exhibit C-4

Spectral Response – Class C (1 sec), S1 0.43 Exhibit C-4

Site Modified Peak Ground Acceleration, PGAM 0.57 Exhibit C-4

Max. Considered Earthquake Spectral Response Acceleration (short), SMS 1.39 Exhibit C-5

Max. Considered Earthquake Spectral Response Acceleration – (1 sec), SM1 0.95 Exhibit C-5

5% Damped Design Spectral Response Acceleration (short), SDS 0.93 Exhibit C-5

5% Damped Design Spectral Response Acceleration (1 sec), SD1 0.63 Exhibit C-5

Maximum Considered Earthqauke Geometric Mean MCEG PGA 0.47 Exhibit C-5

SUMMARY TABLE

Site-Specific Seismic Analysis (per ASCE 7-16)
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Leighton Consulting, Inc. Earthwork and Grading Guide Specifications 
 

D-3 

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 fines 
and/or imprisonment, and shall not be allowed. 

D-2.2 Processing 

Existing ground that has been declared satisfactory for support of fill, by Leighton 
Consulting, Inc., shall be scarified to a minimum depth of 6 inches (15 cm).  Existing 
ground that is not satisfactory shall be over-excavated as specified in the following 
Section D-2.3.  Scarification shall continue until soils are broken down and free of large 
clay lumps or clods and the working surface is reasonably uniform, flat, and free of 
uneven features that would inhibit uniform compaction. 

D-2.3 Overexcavation 

In addition to removals and over-excavations 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 over-excavated to 
competent ground as evaluated by Leighton Consulting, Inc. during grading.  All 
undocumented fill soils under proposed structure footprints should be excavated 

D-2.4 Benching 

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to 
vertical units), (>20 percent grade) the ground shall be stepped or benched.  The lowest 
bench or key shall be a minimum of 15 feet (4.5 m) wide and at least 2 feet (0.6 m) 
deep, into competent material as evaluated by Leighton Consulting, Inc..  Other 
benches shall be excavated a minimum height of 4 feet (1.2 m) into competent material 
or as otherwise recommended by Leighton Consulting, Inc..  Fill placed on ground 
sloping flatter than 5:1 (horizontal to vertical units), (<20 percent grade) shall also be 
benched or otherwise over-excavated to provide a flat subgrade for the fill. 

D-2.5 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 Leighton Consulting, Inc. as suitable to receive fill.  The Contractor shall 
obtain a written acceptance (Daily Field Report) from Leighton Consulting, Inc. prior to 
fill placement.  A licensed surveyor shall provide the survey control for determining 
elevations of processed areas, keys and benches. 
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D - 3 . 0  F I L L  M A T E R I A L  

D-3.1 Fill Quality 

Material to be used as fill shall be essentially free of organic matter and other 
deleterious substances evaluated and accepted by Leighton Consulting, Inc. prior to 
placement.  Soils of poor quality, such as those with unacceptable gradation, high 
expansion potential, or low strength shall be placed in areas acceptable to Leighton 
Consulting, Inc. or mixed with other soils to achieve satisfactory fill material. 

D-3.2 Oversize 

Oversize material defined as rock, or other irreducible material with a maximum 
dimension greater than 6 inches (15 cm), shall not be buried or placed in fill unless 
location, materials and placement methods are specifically accepted by Leighton 
Consulting, Inc..  Placement operations shall be such that nesting of oversized material 
does not occur and such that oversize material is completely surrounded by compacted 
or densified fill.  Oversize material shall not be placed within 10 feet (3 m) measured 
vertically from finish grade, or within 2 feet (0.61 m) of future utilities or underground 
construction. 

D-3.3 Import 

If importing of fill material is required for grading, proposed import material shall meet 
the requirements of Section D-3.1, and be free of hazardous materials (“contaminants”) 
and rock larger than 3-inches (8 cm) in largest dimension.  All import soils shall have an 
Expansion Index (EI) of 20 or less and a sulfate content no greater than () 500 parts-
per-million (ppm).  A representative sample of a potential import source shall be given to 
Leighton Consulting, Inc. at least four full working days before importing begins, so that 
suitability of this import material can be determined and appropriate tests performed. 

D - 4 . 0  F I L L  P L A C E M E N T  A N D  C O M P A C T I O N  

D-4.1 Fill Layers 

Approved fill material shall be placed in areas prepared to receive fill, as described in 
Section D-2.0, above, in near-horizontal layers not exceeding 8 inches (20 cm) in loose 
thickness.  Leighton Consulting, Inc. may accept thicker layers if testing indicates the 
grading procedures can adequately compact the thicker layers, and only if the building 
officials with the appropriate jurisdiction approve.  Each layer shall be spread evenly 
and mixed thoroughly to attain relative uniformity of material and moisture throughout. 
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D-4.2 Fill 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 over optimum.  Maximum density and 
optimum soil moisture content tests shall be performed in accordance with the American 
Society of Testing and Materials (ASTM) Test Method D 1557. 

D-4.3 Compaction of Fill 

After each layer has been moisture-conditioned, mixed, and evenly spread, each layer 
shall be uniformly compacted to not-less-than (≥) 90 percent of the maximum dry 
density as determined by ASTM Test Method D 1557.  In some cases, structural fill may 
be specified (see project-specific geotechnical report) to be uniformly compacted to at-
least (≥) 95 percent of the ASTM D1557 modified Proctor laboratory maximum dry 
density.  For fills thicker than (>) 15 feet (4.5 m), the portion of fill deeper than 15 feet 
below proposed finish grade shall be compacted to 95 percent of the ASTM D1557 
laboratory maximum density.  Compaction equipment shall be adequately sized and be 
either specifically designed for soil compaction or of proven reliability to efficiently 
achieve the specified level of compaction with uniformity. 

D-4.4 Compaction of Fill Slopes 

In addition to normal compaction procedures specified above, compaction of slopes 
shall be accomplished by back rolling of slopes with sheepsfoot rollers at increments of 
3 to 4 feet (1 to 1.2 m) in fill elevation, or by other methods producing satisfactory 
results acceptable to Leighton Consulting, Inc..  Upon completion of grading, relative 
compaction of the fill, out to the slope face, shall be at least 90 percent of the ASTM 
D1557 laboratory maximum density. 

D-4.5 Compaction Testing 

Field-tests for moisture content and relative compaction of fill soils shall be performed 
by Leighton Consulting, Inc..  Location and frequency of tests shall be at the Leighton 
Consulting, Inc. field representative(s) discretion based on field conditions encountered.  
Compaction test locations will not necessarily be selected on a random basis.  Test 
locations shall be selected to verify adequacy of compaction levels in areas that are 
judged to be prone to inadequate compaction (such as close to slope faces and at 
fill/bedrock benches). 

D-4.6 Compaction Test Locations 

Leighton Consulting, Inc. shall document approximate elevation and horizontal 
coordinates of each density test location, relying on site survey control provided by 
others.  The Contractor shall coordinate with the project surveyor to assure that 
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sufficient grade stakes are established so that Leighton Consulting, Inc. can determine 
test locations with sufficient accuracy.  Adequate grade stakes shall be provided. 

D - 5 . 0  E X C A V A T I O N  
Excavations, as well as over-excavation for remedial purposes, shall be evaluated by 
Leighton Consulting, Inc. during grading.  Remedial removal depths shown on 
geotechnical plans are estimates only.  The actual extent of removal shall be 
determined by Leighton Consulting, Inc. 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, then observed and reviewed by Leighton Consulting, Inc. prior 
to placement of materials for construction of the fill portion of the slope, unless 
otherwise recommended by Leighton Consulting, Inc.. 

D - 6 . 0  T R E N C H  B A C K F I L L S  

D-6.1 Safety 

The Contractor shall follow all OSHA and Cal/OSHA requirements for safety of trench 
excavations.  Work should be performed in  accordance with Article 6 of the California 
Construction Safety Orders, 2015 Edition or more current (see also:  
http://www.dir.ca.gov/title8/sb4a6.html ). 

D-6.2 Bedding and Backfill 

All utility trench bedding and backfill shall be performed in accordance with applicable 
provisions of the 2018 Edition of the Standard Specifications for Public Works 
Construction (Green Book).  Bedding material shall have a Sand Equivalent greater 
than 30 (SE>30).  Bedding shall be placed to 1-foot (0.3 m) over the top of the conduit, 
and densified by jetting in areas of granular soils, if allowed by the permitting agency.  
Otherwise, the pipe-bedding zone should be backfilled with Controlled Low Strength 
Material (CLSM) consisting of at least (≥) one-sack of Portland cement per cubic-yard of 
sand, conforming to Section 201-6 of the 2018 Edition of the Standard Specifications for 
Public Works Construction (Green Book).  Backfill over the bedding zone shall be 
placed and densified mechanically to a minimum of 90 percent of relative compaction 
(ASTM D1557) from 1 foot (0.3 m) above the top of the conduit to the surface.  Backfill 
above the pipe zone shall not be jetted.  Jetting of the bedding around the conduits 
shall be observed by Leighton Consulting, Inc. and backfill above the pipe zone 
(bedding) shall be observed and tested by Leighton Consulting, Inc.. 
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D-6.3 Lift Thickness 

Lift thickness of trench backfill shall not exceed those allowed in the Standard 
Specifications for Public Works Construction unless the Contractor can demonstrate to 
Leighton Consulting, Inc. and the Owner that their proposed fill lift can be compacted to 
the specified relative compaction using the proposed alternative equipment and method; 
and only if the building official, with the appropriate jurisdiction, approves this proposed 
lift thickness. 
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