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Seismic Considerations

The 2022 CBC Seismic Design Parameters have been generated using the SEAOC/OSHPD 
Seismic Design Maps Tool. This web-based software application calculates seismic design 
parameters in accordance with ASCE 7-16, and 2022 CBC. The 2022 CBC requires that a 
site-specific ground motion study be performed in accordance with Section 11.4.8 of 
ASCE 7-16 for Site Class D sites with a mapped Ss value greater than or equal 0.2.
Therefore, the project is subject to a requirement for site-specific ground motion hazard 
analysis in accordance with ASCE 7-16, 21.2.

However, an exception to this requirement is included in Supplement 3 to ASCE 7-16

parameter SM1 determined by Eq. (11.4-2) is increased by 50% for all applications of SM1

in this standard. The resulting value of the parameter SD1 determined by Eq. (11.4-4) 
shall be used for all applications of SD1

Based on this exception, the spectral response accelerations presented in the following 
table were calculated using the site coefficients (Fa and Fv) from Tables 1613.2.3(1) and 
1613.2.3(2) presented in Section 16.4.4 of the 2022 CBC.

Description Value

2022 CBC Site Class1 D2

Risk Category II

Site Latitude3 37.6984ºN

Site Longitude3 120.9558ºW

SS, Spectral Acceleration for a Short Period4 0.632

S1, Spectral Acceleration for a 1-Second Period4 0.256

Fa, Site Coefficient 1.295

Fv, Site Coefficient (1-Second Period) 2.088

SDS, Spectral Acceleration for a Short Period 0.545

SD1, Spectral Acceleration for a 1-Second Period 0.5355

1. Seismic site soil classification in general accordance with the 2022 CBC, which 
refers to ASCE 7-16. The Site Class is required to determine the Seismic Design 
Category for a structure.

that states: "A ground motion hazard analysis is not required where the value of the 

in the Standard." 
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Description Value

2. The Site Class is based on the upper 100 feet of the site profile defined by a 
weighted average value of either shear wave velocity, standard penetration 
resistance, or undrained shear strength in accordance with Section 20.4 of ASCE 
7-16 and the 2022 CBC. Subsurface explorations at this site were extended to a 
maximum depth of approximately 100 feet bgs. The site properties below the 
maximum exploration depth to 100 feet bgs were estimated based on our 
experience and knowledge of geologic conditions of the general area. Additional 
deeper exploration or geophysical testing may be performed to confirm the 
conditions below the current maximum depth of exploration.

3. Provided coordinates represent a point located at the general center of the site. 
4. These values were obtained using online seismic design maps and tools provided 

by SEAOC and OSHPD (https://www.seismicmaps.org/).

5. The value of SD1 has been increased by 50% for structural design in accordance 
with Item 1 Exception in ASCE 7-16 Supplement 3, Section 11.4.8.

Typically, a site-specific ground motion study may reduce construction costs. We 
recommend consulting with a structural engineer to evaluate the need for such a study 
and its potential impact on construction costs. Terracon should be contacted if a site-
specific ground motion study is desired. 

Liquefaction Evaluation

We performed a liquefaction hazard evaluation in general compliance with the California 
Geological Survey (CGS) Special Publication 117A (2008) and the Southern California 

Publication 117 Guidelines for Analyzing and Mitigating Liquefaction Hazards in 

As recommended in these reports, we performed a screening analysis to determine if 
there is a potential for liquefaction to occur at the site. We evaluated the soils 
encountered in our borings advanced to a maximum depth of 50½ feet bgs and CPTs 
advanced to depths varying from approximately 38 to 100 feet bgs. We evaluated these 
soils based on soil classification, corrected SPT blow counts, water content, Atterberg 
limits, groundwater elevation, shear strength, peak ground acceleration, and CPT data. 
In our screening investigation we looked at the Atterberg limits for cohesive soils in the 
upper 50 feet of our soil borings. The Atterberg limits for these cohesive soils exhibited a 
liquid limit ranging from 21 to 55 and a plasticity index ranging from 2 to 15. We also 
calculated the ratio of the in-situ moisture content to the liquid limit. This data was then 
compared to the criteria by Idriss and Boulanger (2006) and Bray and Sancio (2006) for 
potential liquefaction or cyclic softening of fine-grained soils. The cohesive soils

Earthquake Center "Recommended Procedures for Implementation of DMG Special 

California," 1999 report. 
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generally sand- potentially liquefiable by Idriss/Boulanger with 
exception of the elastic silts - Additionally, we believe the 
cohesive soils, with exception of the elastic silts, have the potential for liquefaction by 
Bray/Sancio. Cohesionless soils were also present in the soil profile that could have the 
potential for liquefaction. 

However, we reviewed the shear wave velocities measured during advancement of our 
CPTs. The shear wave velocities measured in the upper 50 feet of the CPTs generally 
varied from 1,054 feet per second (ft/s) to 1,532 ft/s. Based research by Andrus et al. 
(2009), it has been accepted that soils with shear wave velocities greater than 720 ft/s 
are generally not susceptible to liquefaction. Given this criterion, the geologic age and 
density of the subsurface material, and the depth to groundwater, we believe the 
potential for liquefaction to occur at the site is low.

Percolation/Infiltration

We performed four percolation tests within the proposed site development for use by the 
project Civil Engineer in the design of the storm water retention system. The percolation 
tests were performed using Borings P-1 through P-4 drilled to a depth of about 5 feet 
bgs. The approximate locations of the test holes are shown on the Exploration Plan.

After drilling the test holes, we placed approximately 2 inches of gravel in the bottom of 
each hole, then placed a slotted PVC pipe in each hole, and filled the annular space 
around the pipe with gravel. The test holes were filled with water and left to saturate for 
a minimum 24 hours. We then filled the shallow holes with water and measured the 
drop-in water surface over a period varying from approximately 1 to 4 hours depending 
on the hole.

The measured percolation rates and calculated infiltration rates are summarized in the 
following table.

Perc. Test 
Location

Depth 
(ft)

Avg. 
Head 
(ft)

Perc. Rate 
(min/inch)

Perc. Rate 
(inch/hr)

Infiltration Rate 
(inch/hr)

P-1 5 3.72 25.0 2.4 0.1

P-2 5 1.32 4.2 14.4 0.9

P-3 5 2.93 0.6 96.0 2.5

P-4 5 3.95 1.1 52.8 1.1

classify as " like" and 
which classifies as "clay like". 
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Since we used test borings to perform percolation testing, we have used the Porchet 
formula (aka Inverse Borehole Formula) to calculate the infiltration rate which takes into 
account sidewall area of the bore hole. Storm water runoff may likely contain materials 
such as silt, leaves, oil residues, and other matter that may reduce the percolation 
characteristics of the soil. We therefore recommend that a filtration system be 
implemented into the design and installed. An appropriate safety factor should be 
applied to the measured infiltration rates by the designer for use in design and be based 
on the amount of filtration designed into the system, at a minimum a Safety Factor of 2 
shall be utilized. The values presented in the table are clear water rates and do not have 
a safety factor applied. In addition, we recommend a regular maintenance program be 
implemented to monitor the storm drainage/filtration system prior to the beginning of 
each wet weather season.

We have provided the following considerations for the design and construction of the 
retention/detention facilities. Planned retention/detention facilities should be located no 
closer than 10 feet to structural site improvements.

The long-term infiltration rates will depend on many factors, and can vary or be reduced 
if the following conditions are present:

Fill placement,
Variability of site soils,
Fine layering of soils, or
Maintenance and pre-treatment (filtration) of the influent are not performed 
regularly

Fill Placement: We anticipate earthwork required to develop the site may consist of cuts 
and fills of 2 feet or less. It is unknown whether final grades will consist of native 
material or imported fill. As a result, the percolation tests performed may not be 
representative of the final soil conditions depending on the blend of soils utilized as 
structural fill and native soils exposed where cuts and fills are made. Additional 
percolation testing may be warranted following rough grading to confirm the values
utilized in design are appropriate. 

Subsurface Soil Variation: Variations in subsurface soil conditions and the presence of 
fine layering can affect the infiltration rate of the receptor soils. Due to variation in 
thickness of the upper surface fine grained soils, infiltration rates may vary across the 
site. 

Construction Considerations: The infiltration rate of the receptor soils will be reduced in 
the event that fine sediment, organic materials, and/or oil residue are allowed to 
accumulate in the retention facilities. The use of a filtration system is highly 
recommended as well as a maintenance program.

■ 

■ 

■ 

■ 
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Operation of heavy equipment during construction may densify the receptor soils below 
the infiltration facility. The soils exposed in the bottom of the infiltration facility should 
not be compacted and should remain in their native condition. This may require 
scarification of the soils prior to construction.

Maintenance of Facilities: Satisfactory long-term performance of an infiltration facility 
will require some degree of maintenance. Accumulations of sediment, organic materials, 
or other material that serve to reduce their permeability of the receptor soils should be 
removed from the filtration system on a regular basis so as not to enter the retention 
system. The filtration system shall have a rigorous maintenance program, debris from 
the filtration maintenance should be disposed of at an approved facility in accordance 
with applicable regulations.

Corrosivity

The following table lists the results of laboratory soluble sulfate, soluble chloride, 
electrical resistivity, and pH testing. The values may be used to estimate potential 
corrosive characteristics of the on-site soils with respect to contact with the various 
underground materials which will be used for project construction.

Corrosivity Test Results Summary

Boring
Sample 
Depth 
(feet)

Soil 
Description

Soluble 
Sulfate 

(%)

Soluble 
Chloride 

(%)

Electrical 
Resistivity 

-cm)
pH

B3 5 Clayey Sand 0.004 0.004 1,800 8.02

B4 5 Silty Sand 0.002 Nil 24,000 8.41

Results of soluble sulfate testing can be classified in accordance with ACI 318 Building 
Code Requirements for Structural Concrete. Numerous sources are available to 
characterize corrosion potential to buried metals using the parameters presented in the 
previous table. ANSI/AWWA is commonly used for ductile iron, while threshold values for 
evaluating the effect on steel can be specific to the buried feature (e.g., piling, culverts, 
welded wire reinforcement, etc.) or agency for which the work is performed. Imported 
fill materials may have significantly different properties than the site materials noted in 
the table and should be evaluated if expected to be in contact with metals used for 
construction. Consultation with a NACE certified corrosion professional is recommended 
for buried metals on the site. 

en 
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Mapping by the NRCS includes qualitative severity of corrosion to concrete and steel. 
This source rates the near-surface materials as
Low

Geotechnical Overview

The subject site has geotechnical considerations that will affect the construction and 
performance of the proposed improvements that are discussed in this report. The 
primary geotechnical consideration that has been identified at the subject site that will 
affect development is the potential for loose/unstable subgrade soils.

Loose/Unstable Subgrade Potential

Loose to medium dense sand was noted near the surface of some of our soil borings. 
These soils may become unstable when disturbed. During periods of dry weather, these 
soils may be stable upon initial exposure, however, these soils could become relatively 
unstable under construction traffic. Furthermore, depending upon site conditions during 
construction, overexcavation, or stabilization of the subgrade and/or base of 
overexcavations may be needed to achieve a suitable working surface. Accordingly, we 
recommend that the owner budget for the possibility that overexcavation and/or 
stabilization may be required, and contractors be prepared to handle potentially unstable
conditions. Stabilization may consist of aerating/drying the soil, a composite section of 
aggregate base and geogrid, or chemical stabilization.

The recommendations contained in this report are based upon the results of field and 
laboratory testing (presented in the Exploration and Laboratory Results), 
engineering analyses, and our current understanding of the proposed project. The 
General Comments section provides an understanding of the report limitations. 

Preliminary Earthwork

We anticipate grading may consist of cuts and fills on the order of 2 feet or less and that 
site grades will be within 2 feet of existing ground elevation. Specific site grading 
information was unavailable at the time this report was prepared. If elevation and site 
grading differ from our stated assumptions, Terracon should be contacted to determine if 
additional earthwork recommendations are warranted.

Earthwork is anticipated to include clearing and grubbing, excavations, and engineered 
fill placement. The following sections provide recommendations for use in the 
preparation of specifications for the work. Recommendations include critical quality 

"Low" for corrosion to concrete and 
" " for corrosion of steel. 
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criteria, as necessary, to render the site in the state considered in our geotechnical 
engineering evaluation for foundations, floor slabs, and pavements.

Site Preparation

Prior to placing fill, existing vegetation, topsoil, and root mats should be removed. 
Complete stripping of the topsoil should be performed in the proposed building and 
parking/driveway areas. Stripping should extend laterally a minimum of 5 feet beyond 
the limits of proposed improvements.

Mature trees are located within or near the footprint of some of the proposed 
improvements, which will require removal at the onset of construction. Tree root 
systems can remove substantial moisture from surrounding soils. Where trees are 
removed, the full root ball and all associated dry and desiccated soils should be 
removed. The soils which contain less than 3 percent organics can be reused as 
engineered fill provided the material is moisture conditioned and properly compacted.

Although no evidence of fill or underground facilities (such as septic tanks, cesspools, 
basements, and utilities) was observed during the exploration and site reconnaissance, 
such features could be encountered during construction. If unexpected fills or 
underground facilities are encountered, such features should be removed, and the 
excavation thoroughly cleaned prior to backfill placement and/or construction.

Subgrade Preparation

After clearing, any required cuts should be made.

Excavated material may be stockpiled for use as fill provided it is cleaned of organic 
material, debris, and any other deleterious material and meets the criteria for general or 
structural fill specified in the Fill Material Types section of this report.

Once required cuts are complete, the resulting subgrade should be proofrolled with an 
adequately loaded vehicle such as a fully-loaded tandem-axle dump truck. The 
proofrolling should be performed under the observation of the Geotechnical Engineer or 
their representative. Areas excessively deflecting under the proofroll should be 
delineated and subsequently addressed by the Geotechnical Engineer. Such areas should 
either be removed or modified by stabilizing as noted in the Soil Stabilization section. 
Excessively wet or dry material should either be removed, or moisture conditioned and 
recompacted.

Once proof rolling has been performed, all exposed areas which will receive fill or 
provide structural support to improvements, once properly cleared, should be scarified
to a minimum depth of 12 inches, moisture conditioned as necessary, and compacted 
per the compaction requirements in this report. A representative from Terracon should 
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be present during earthwork to observe the exposed subgrade and confirm the depth of 
scarification and moisture conditioning required.

Following scarification, moisture conditioning, and compaction of the subgrade soils, 
compacted structural fill soils should then be placed to the proposed design grade and 
the moisture content and compaction of subgrade soils should be maintained until 
foundation, floor slab, or pavement construction.

Based upon the subsurface conditions determined from the geotechnical exploration, 
subgrade soils exposed during construction are anticipated to be relatively workable; 
however, the workability of the subgrade may be affected by precipitation, repetitive 
construction traffic or other factors. If unworkable conditions develop, workability may 
be improved by scarifying and drying.

Excavation

We anticipate that excavations for the proposed construction can be accomplished with 
conventional earthmoving equipment. The bottom of excavations should be thoroughly 
cleaned of loose soils and disturbed materials prior to backfill placement and/or 
construction.

Onsite soils may consist of cohesionless sandy soils. Such soils have the tendency to 
cave and slough during excavations. Therefore, formwork may be needed for foundation 
excavations and proper trench sloping may be necessary for utilities.

Individual contractors are responsible for designing and constructing stable, temporary 
excavations. Excavations should be sloped or shored in the interest of safety following 
local, state, and federal regulations, including current OSHA excavation and trench 
safety standards.

Soil Stabilization

Methods of subgrade stabilization, as described in this section, could include 
scarification, moisture conditioning and recompaction, removal of unstable materials and 
replacement with granular fill (with or without geosynthetics), and chemical stabilization. 
The appropriate method of improvement, if required, would be dependent on factors 
such as schedule, weather, the size of area to be stabilized, and the nature of the 
instability. More detailed recommendations can be provided during construction as the 
need for subgrade stabilization occurs. Performing site grading operations during warm 
seasons and dry periods would help reduce the amount of subgrade stabilization 
required.

If the exposed subgrade is unstable during proofrolling operations, it could be stabilized 
using one of the following methods:
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1. Scarification and Recompaction - It may be feasible to scarify, dry, and 
recompact the exposed soils. The success of this procedure would depend 
primarily upon favorable weather and sufficient time to dry the soils. Stable 
subgrades likely would not be achievable if the thickness of the unstable soil is 
greater than about 1 foot or if construction is performed during a period of wet or 
cool weather when drying is difficult.

2. Aggregate Base - The use of Caltrans Class II aggregate base is a common 
procedure to improve subgrade stability. Typical undercut depths would be 
expected to range from about 6 to 18 inches below finished subgrade elevation. 
The use of high modulus geosynthetics (i.e., engineering fabric or geogrid) could 
also be considered after underground work such as utility construction is 
completed. Prior to placing the fabric or geogrid, we recommend that all below 
grade construction, such as utility line installation, be completed to avoid 
damaging the fabric or geogrid. Equipment should not be operated above the 
fabric or geogrid until one full lift of aggregate base is placed above it. The 
maximum particle size of granular material placed over geotextile fabric or

3. Chemical Stabilization - Improvement of subgrades with Portland cement or 
quicklime could be considered for improving unstable soils. Chemical stabilization 
should be performed by a pre-qualified contractor having experience with 
successfully stabilizing subgrades in the project area on similar sized projects 
with similar soil conditions. The hazards of chemicals blowing across the site or 
onto adjacent property should also be considered. Additional testing would be 
needed to develop specific recommendations to improve subgrade stability by 
blending chemicals with the site soils. Additional testing could include, but not be 
limited to, determining the most suitable stabilizing agent, the optimum amounts 
required, and the presence of sulfates in the soil. If this method is chosen to 
stabilize subgrade soils the actual amount of high calcium quick lime and/or 
Portland cement to be used should be determined by Terracon and by laboratory 
testing at least three weeks prior to the start of grading operations.

Further evaluation of the need and recommendations for subgrade stabilization can be 
provided during construction as the geotechnical conditions are exposed.

Fill Material Types

Fill required to achieve design grade should be classified as structural fill and general fill. 
Structural fill is material used below, or within 5 feet of structures and pavements. 
General fill is material used to achieve grade outside of these areas. 

Reuse of On-Site Soil: Excavated on-site soil may be selectively reused as fill. Portions 
of the on-site soil have an elevated fines content and will be sensitive to moisture 

geogrid should meet the manufacturer's specifications. 
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conditions (particularly during seasonally wet periods) and may not be suitable for reuse 
when above optimum moisture content.

Material property requirements for on-site soil for use as general fill and structural fill 
are noted in the following table:

Property Structural Fill General Fill

Composition Free of deleterious material
Free of deleterious 

material

Maximum particle size 3 inches

6 inches

(or 2/3 of the lift 
thickness)

Fines content
Less than 70% Passing No. 200 

sieve
Not limited

Plasticity

Maximum liquid limit of 30

Maximum plasticity index of 10

Expansion Index less than 20

Not limited

GeoModel Layer 

Expected to be Suitable1 2, 3, 5 2, 3, 4, 5

1. Based on subsurface exploration. Actual material suitability should be 
determined in the field at time of construction.

Imported Fill Materials: Imported fill materials should meet the following material 
property requirements. Regardless of its source, compacted fill should consist of 
approved materials that are free of organic matter and debris. For all import material, 
the contractor shall submit current verified reports from a recognized analytical 

and copper. The reports shall be accompanied by a written statement from the 
contractor that the laboratory test results are representative of all import material that 
will be brought to the project.

Soil Type 1 USCS 
Classification

Acceptable Parameters 

(for Structural Fill)

Low Plasticity CL, SC

Liquid Limit less than 30

Plasticity index less than 10

Expansion Index less than 20

Less than 70% passing No. 200 sieve

Granular2 GW, GM, SW, SM Less than 40% passing No. 200 sieve

laboratory indicating that the import has a "not applicable" (Class SO) potential for 
sulfate attack based upon current ACI criteria and is "mildly corrosive" to ferrous metal 
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Soil Type 1 USCS 
Classification

Acceptable Parameters 

(for Structural Fill)

1. Structural and general fill should consist of approved materials free of organic 
matter and debris and should contain no material larger than 3 inches and 6 
inches in greatest dimension, respectively. A sample of each material type 
should be submitted to the Geotechnical Engineer for evaluation at least two 
weeks prior to use on this site. Additional geotechnical consultation should be 
provided prior to use of uniformly graded gravel on the site.

2. Caltrans Class II aggregate base may be used for this material. Recycled 
aggregate base should not be used without prior approval by the Geotechnical 
Engineer.

Fill Placement and Compaction Requirements

Compacted native soil and structural and general fill should meet the following 
compaction requirements. 

Item Structural Fill General Fill

Maximum Lift 
Thickness

8 inches or less in loose thickness when 
heavy, self-propelled compaction equipment 
is used

4 to 6 inches in loose thickness when hand-
guided equipment (i.e. jumping jack or 
plate compactor) is used

Same as 
structural fill

Minimum 
Compaction 

Requirements 1,2

95% of max. for structural fill below 
foundations and slabs, within 1 foot of 
finished pavement subgrade, for aggregate 
base and chemically treated soil, and for 
fills deeper than 5 feet

90% of max. for all other locations

90% of max.

Water Content

Range 1

Low plasticity cohesive: +1% to +3% 
above optimum

Granular: -2% to +2% of optimum

As required to 
achieve min. 
compaction 
requirements
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Item Structural Fill General Fill

1. Maximum density and optimum water content as determined by the Modified
Proctor test (ASTM D 1557).

2. If the granular material is a coarse sand or gravel, or of a uniform size, or has a 
low fines content, compaction comparison to relative density may be more 
appropriate. In this case, granular materials should be compacted to at least 
70% relative density (ASTM D 4253 and D 4254). Materials not amenable to 
density testing should be placed and compacted to a stable condition observed
full time by the Geotechnical Engineer or representative.

Utility Trench Backfill

Any soft or unsuitable materials encountered at the bottom of utility trench excavations 
should be removed and replaced with structural fill or bedding material in accordance 
with public works specifications for the utility be supported. This recommendation is 
particularly applicable to utility work requiring grade control and/or in areas where 
subsequent grade raising could cause settlement in the subgrade supporting the utility. 
Trench excavation should not be conducted below a downward 1:1 projection from 
existing foundations without engineering review of shoring requirements and 
geotechnical observation during construction. 

On-site materials are considered suitable for backfill of utility and pipe trenches from 1 
foot above the top of the pipe to the final ground surface, provided the material is free 
of organic matter and deleterious substances. Where trenches are placed beneath slabs 
or footings, the backfill should satisfy the gradation and Atterberg limit requirements for 
structural fill discussed in this report.

Trench backfill should be mechanically placed and compacted as discussed earlier in this 
report. Compaction of initial lifts should be accomplished with hand-operated tampers or 
other lightweight compactors. Flooding or jetting for placement and compaction of 
backfill is not recommended.

All trench excavations should be made with sufficient working space to permit 
construction including backfill placement and compaction. If utility trenches are 
backfilled with relatively clean granular material, they should be capped with at least 18 
inches of cementitious flowable fill or cohesive fill in non-pavement areas to reduce the 
infiltration and conveyance of surface water through the trench backfill. Attempts should 
also be made to limit the amount of fines migration into the clean granular material.
Fines migration into clean granular fill may result in unanticipated localized settlements 
over a period of time. To help limit the amount of fines migration, Terracon recommends 
the use of a geotextile fabric that is designed to prevent fines migration in areas of 
contact between clean granular material and fine-grained soils. Terracon also 
recommends that clean granular fill be tracked or tamped in place where possible to 
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limit the amount of future densification which may cause localized settlements over 
time.

If chemical treatment of subgrade soils occurs before utility construction, Controlled Low 
Strength Material (CLSM) or sand/cement slurry should be used as backfill material to 
cap utility trenches in all areas where trenches have cut through the treated subgrade. 
The thickness of the CLSM or slurry should be at least the thickness or depth of 
chemically treated subgrade. Below that depth, imported structural fill or moisture 
conditioned native soil may be used for backfill. Such areas trenched through chemically 
treated soil should not be backfilled with aggregate base, native soil, or disturbed 
chemically treated soil.

Post construction trenching through geogrid reinforced areas shall be accomplished with 
conventional trenching equipment. Repairs to the trenched section shall be accomplished 
using a full structural replacement of the displaced materials or with a repaired section 
that is identical to the original section. If the trench section is repaired to match the 
original, the trench backfill must be compacted to the same or higher density and the 
geogrid must be over-lapped a minimum 3-inches at the proper geogrid elevation. 

Grading and Drainage

All grades must provide effective drainage away from the improvements during and after 
construction and should be maintained throughout the life of the structures. Water 
retained next to the improvements can result in soil movements greater than those 
discussed in this report. Greater movements can result in unacceptable differential floor 
slab and/or foundation movements, cracked slabs and walls, and roof leaks. Roofs 
should have gutters/drains with downspouts that discharge onto splash blocks a distance 
of at least 10 feet from the improvements, onto pavements, or are tied to tight lines 
that discharge into a storm drain system. 

Exposed ground should be sloped and maintained at a minimum 5 percent away from 
the structures for at least 10 feet beyond the perimeter of the structures. If a minimum 
5 percent slope cannot be achieved due to site grades, a minimum 2½ percent slope 
could be used provided pavement or hardscape surrounds and extends to the structures, 
or a subdrain could be installed around the perimeter of the foundations that carries 
water away from the structures. Locally, flatter grades may be necessary to transition 
ADA access requirements for flatwork. After construction and landscaping have been 
completed, final grades should be verified to document effective drainage has been 
achieved. Grades around the structures should also be periodically inspected and 
adjusted, a
or flatwork abuts the structures, a maintenance program should be established to 
effectively seal and maintain joints and prevent surface water infiltration. 

s necessary, as part of the structures' maintenance program. Where paving 
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Any planters and/or bio-swales located within 10 feet of foundations should be self-
contained or lined with an impermeable membrane to prevent water from accessing 
subgrade soils below the foundations. Sprinkler mains and spray heads should be 
located a minimum of 5 feet away from the foundation lines. 

Implementation of adequate drainage for this project can affect the surrounding 
developments. Consequently, in addition to designing and constructing drainage for this 
project, the effects of site drainage should be taken into consideration for the planned
structures on this property, the undeveloped portions of this property, and surrounding 
sites. Extra care should be taken to ensure irrigation and drainage from adjacent areas 
do not drain onto the project site or saturate the construction area.

Earthwork Construction Considerations

Shallow excavations for the proposed structures are anticipated to be accomplished with 
conventional construction equipment. Upon completion of filling and grading, care should 
be taken to maintain the subgrade water content prior to construction of grade-
supported improvements such as floor slabs, exterior hardscape, and pavements. 
Construction traffic over the completed subgrades should be avoided to the extent 
practical. The site should also be graded to prevent ponding of surface water on the 
prepared subgrades or in excavations. Water collecting over or adjacent to construction 
areas should be removed. If the subgrade should become desiccated, saturated, or is 
disturbed, the affected material should be removed, or the materials should be scarified, 
moisture conditioned, and recompacted prior to construction.

We recommend that the earthwork portion of this project be completed during extended 
periods of dry weather if possible. If earthwork is completed during the wet season 
(typically November through April) it may be necessary to take extra precautionary 
measures to protect subgrade soils. Wet season earthwork operations may require 
additional mitigation measures beyond that which would be expected during the drier 
summer and fall months. This could include ground stabilization utilizing chemical 
treatment of the subgrade, diversion of surface runoff around exposed soils, and 
draining of ponded water on the site. Once subgrades are established, it may be 
necessary to protect the exposed subgrade soils from construction traffic. 

As a minimum, excavations should be performed in accordance with OSHA 29 CFR, Part 

applicable local and/or state regulations. Stockpiles of soil, construction materials, and 
construction equipment should not be placed near trenches or excavations. The 
Contractor is responsible for maintaining the stability of adjacent structures 
during construction.

Construction site safety is the sole responsibility of the contractor who controls the 
means, methods, and sequencing of construction operations. Under no circumstances 

1926, Subpart P, "Excavations" and its appendices, and in accordance with any 
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shall the information provided herein be interpreted to mean Terracon is assuming 
responsibility for construction site safety or the contractor's activities; such 
responsibility shall neither be implied nor inferred.

Excavations or other activities resulting in ground disturbance have the potential to 
affect adjoining properties and structures. Our scope of services does not include review 
of available final grading information or consider potential temporary grading performed 
by the contractor for potential effects such as ground movement beyond the project 
limits. A preconstruction/precondition survey should be conducted to document nearby 
property/infrastructure prior to any site development activity. 

Construction Observation and Testing 

The earthwork efforts should be observed by the Geotechnical Engineer (or others under 
their direction). Observation should include documentation of adequate removal of 
surficial materials (vegetation, topsoil, trees, and debris), evaluation and remediation of 
existing fill materials, if encountered, as well as proofrolling and mitigation of unsuitable 
areas delineated by the proofroll. 

Each lift of compacted fill should be tested, evaluated, and reworked, as necessary, as 
recommended by the Geotechnical Engineer prior to placement of additional lifts. Each 
lift of fill should be tested for density and water content at a frequency of at least one 
test for every 2,500 square feet of compacted fill in the building areas and 5,000 square 
feet in pavement areas. Where not specified by local ordinance, one density and water 
content test should be performed for every 100 linear feet of compacted utility trench 
backfill and a minimum of one test performed for every 12 vertical inches of compacted 
backfill.

In areas of foundation excavations, the bearing subgrade should be evaluated by the 
Geotechnical Engineer. If unanticipated conditions are observed, the Geotechnical 
Engineer should prescribe mitigation options. 

In addition to the documentation of the essential parameters necessary for construction, 
the continuation of the Geotechnical Engineer into the construction phase of the project 

subsurface 
conditions, including assessing variations and associated design changes.
provides the continuity to maintain the Geotechnical Engineer's evaluation of 
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Shallow Foundations

The proposed building and ancillary structures may be supported by spread footings. If 
the site has been prepared in accordance with the requirements noted in Earthwork, 
the following preliminary design parameters are applicable for the preliminary design of 
shallow foundations.

Preliminary Design Parameters Compressive Loads

Item Description

Maximum Net Allowable 
Bearing Pressure 1, 2

2,500 psf

Required Bearing Stratum 3 At least 12 inches of moisture conditioned and 
recompacted native soil or structural fill

Minimum Foundation 
Dimensions

Per CBC 1809.7

Maximum Foundation 
Dimensions

Continuous: 4 feet
Column: 9 feet

Passive Resistance4, 8

(equivalent fluid pressures)
300 pcf 

Sliding Resistance 5, 8

130 psf allowable cohesion (native silt)
0.35 allowable coefficient of friction (granular 

material)

Minimum Embedment below
Finished Subgrade 6 18 inches

Estimated Total Settlement 
from Structural Loads 2 Less than about 1 inch

Estimated Differential 
Settlement 2, 7 About ½ of total settlement

1. The maximum net allowable bearing pressure is the pressure in excess of the minimum 
surrounding overburden pressure at the footing base elevation. This bearing pressure can 
be increased by 1/3 for transient loads unless those loads have been factored to account 
for transient conditions. Values assume that exterior grades are no steeper than 20% 
within 10 feet of structure. 

2. Values provided are for maximum loads noted in Project Description. Additional 
geotechnical consultation will be necessary if higher loads are anticipated.

3. Unsuitable or soft soils should be overexcavated and replaced per the recommendations 
presented in Earthwork.

4. Use of passive earth pressures require the sides of the excavation for the spread footing 
foundation to be nearly vertical and the concrete placed neat against these vertical 
faces or that the footing forms be removed and compacted structural fill be placed 
against the vertical footing face. Assumes no hydrostatic pressure. 
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Item Description

5. Can be used to compute sliding resistance where foundations are placed on suitable 
soil/materials. Frictional resistance for granular materials is dependent on the bearing 
pressure which may vary due to load combinations. For fine-grained materials, lateral 
resistance using cohesion should not exceed ½ the dead load.

6. Embedment necessary to minimize the effects of seasonal water content variations. For 
sloping ground, maintain depth below the lowest adjacent exterior subgrade within 5 
horizontal feet of the structure.

7. Differential settlements are noted for equivalent-loaded foundations and bearing 
elevation as measured over a span of 50 feet.

8. Passive Resistance and Sliding Resistance may be combined to resist sliding provided 
the Passive Resistance is reduced by 50 percent. 

Preliminary Design Parameters Overturning and Uplift Loads

Shallow foundations subjected to overturning loads should be proportioned such that the 
resultant eccentricity is maintained in the center-third of the foundation (e.g., e < b/6, 
where b is the foundation width). This requirement is intended to keep the entire 
foundation area in compression during the extreme lateral/overturning load event. 
Foundation oversizing may be required to satisfy this condition. 

Uplift resistance of spread footings can be developed from the effective weight of the 
footing and the overlying soils with consideration to the 2022 CBC basic load 
combinations. 

Foundation Construction Considerations

As noted in Earthwork, the footing excavations should be evaluated under the 
observation of the Geotechnical Engineer. The base of all foundation excavations should 
be free of water and loose soil, prior to placing concrete. Concrete should be placed soon 
after excavating to reduce bearing soil disturbance. Care should be taken to prevent 
wetting or drying of the bearing materials during construction. Excessively wet or dry 
material or any loose/disturbed material in the bottom of the footing excavations should 
be removed/reconditioned before foundation concrete is placed. 

If unsuitable bearing soils are observed at the base of the planned footing excavation, 
the excavation should be extended deeper to suitable soils, and the footings could bear 

Item Description

Soil Moist Unit Weight 110 pcf

Soil weight included in uplift 
resistance

Soil included within the prism extending up from 
the top perimeter of the footing at an angle of 20 

degrees from vertical to ground surface
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directly on these soils at the lower level or on lean concrete backfill placed in the 
excavations. The lean concrete replacement zone is illustrated on the following sketch.

Overexcavation for structural fill placement below footings should be conducted as 
shown in the following sketch. The overexcavation should be backfilled up to the footing 
base elevation, with granular structural fill placed, as recommended in the Earthwork
section.

To ensure foundations have adequate support, special care should be taken when 
footings are located adjacent to trenches. The bottom of such footings should be at least 
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1 foot below an imaginary plane with an inclination of 1.5 horizontal to 1.0 vertical 
extending upward from the nearest edge of the adjacent trench.

Deep Foundations

Preliminary Drilled Shaft Design Criteria

The proposed OGP drive-thru and fuel station canopies may be supported by a deep 
foundation system consisting of drilled shafts. The design shaft capacities and lengths 
should be determined by the Geotechnical and Structural Engineers during final design. 
Preliminary design criteria for a drilled shaft foundation system are presented in the 
following table.

Preliminary Drilled Shaft Design Criteria Summary

Description Preliminary Recommendations

Foundation Type Drilled shaft

Shaft Dimension (minimum) 24-inch diameter

Minimum Shaft Embedment for Axial 

Design1 10 feet below the existing ground surface

1. Minimum depth based on subsurface lithology. Deeper drilled shaft embedment 
depths may be required and should be evaluated further with the design team 
when final structural loading information is available. 

Preliminary Drilled Shaft Axial Design Parameters

The proposed OGP drive-thru and fuel station canopies may be supported by a deep 
foundation system consisting of drilled shafts. The soil profiles encountered in our 
borings/CPT near the OGP drive-thru and fuel station canopy varied. As a result, 
preliminary soil design parameters are provided for each location in the following 
Preliminary Drilled Shaft Axial Design Summary tables for the design of drilled 
shaft foundations. The values presented for allowable side friction include a factor of 
safety of 2.5. We recommend that the deep foundation system be designed to develop 
axial compression through skin friction only, and end-bearing should be neglected.
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Preliminary Drilled Shaft Axial Design Summary OGP Canopy (Boring B-1)1

Layer Depth

(feet)

Stratigraphy 2 Allowable 
Skin Friction

(psf) 3
GeoModel 

No.
Material

24 5 2 Clayey Sand 50

5 - 10 2 Clayey Sand/Silty Sand 100

10 15 2 Silty Sand 170

15 - 20 3 Sandy Silt 815

20 25 5 Poorly Graded Sand with Silt 315

25 30 3 Sandy Silt 750

Preliminary Drilled Shaft Axial Design Summary Fuel Canopy (Boring B-4)1

Layer Depth

(feet)

Stratigraphy 2 Allowable 
Skin Friction

(psf) 3
GeoModel 

No.
Material

24 7½ 2 Silty Clayey Sand 70

7½ 14 2 Silty Sand 160

14 16½5 5 Poorly Graded Sand with Silt 205

1. Design capacities are dependent upon the method of installation and quality control 
parameters. The values provided are estimates and should be verified when 
installation protocol have been finalized.

2. See Subsurface Profile in Geotechnical Characterization for more details on 
stratigraphy.

3. Applicable for compressive loading only. Reduce to 2/3 of values shown for uplift 
for coarse grained soil types. The effective weight of the shaft can be added to 
uplift load resistance to the extent permitted by the 2022 CBC.

4. Skin friction should not be used along the upper 2 feet of the shaft.

5. Our current scope of work included extending Boring B-4 to a maximum depth of 
16½ feet bgs. We have assumed similar soils extend below the maximum explored 
depths. Deeper borings/CPTs shall be utilized for confirmation if needed.

Shafts should be adequately reinforced as designed by the Structural Engineer for both 
tension and shear to sufficient depths.

The shaft foundation shall be designed to distribute the weight of the structure solely on 
the shafts. Drilled shaft should have a minimum (center-to-center) spacing of three 
diameters. Closer spacing may require a reduction in axial load capacity. Axial capacity 
reduction can be determined by comparing the allowable axial capacity determined from 
the sum of individual piles in a group versus the capacity calculated using the perimeter 
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and base of the pile group acting as a unit. The lesser of the two capacities should be 
used in design.

Post-construction settlements of drilled shafts designed and constructed as described in 
this report are estimated to be ½ inch or less. Differential settlement between individual 
shafts is expected to be ½ to of the total settlement.

Preliminary Drilled Shaft Lateral Loading

The soil profiles encountered in our borings near the OGP drive-thru and fuel station 
canopies varied. The following tables list preliminary input values for each location for 
use in LPILE analyses. Modern versions of LPILE provide estimated default values of kh

and E50 based on strength and are recommended for the project. Since deflection or a 
service limit criterion will most likely control lateral capacity design, no safety/resistance 
factor is included with the parameters.

Preliminary Drilled Shaft Lateral Loading OGP Canopy (Boring B-1)

Stratigraphy1

L-Pile Soil 
Model

Su

(psf)2
2 

(pcf)2 50

K (pci)

Layer Depth 

(feet)
Material Static Cyclic

23 5 Clayey Sand
Sand 

(Reese)
--- 34° 100 Use Default Value

5 10
Clayey 

Sand/Silty 
Sand

Sand 
(Reese)

--- 42° 120 Use Default Value

10 - 15 Silty Sand
Sand 

(Reese)
--- 38° 120 Use Default Value

15 20 Sandy Silt
Stiff Clay 
w/o Free 

Water
4,000 --- 135 Use Default Value

20 - 25

Poorly 
Graded 

Sand with 
Silt

Sand 
(Reese)

--- 41° 130 Use Default Value

25 - 30 Sandy Silt
Stiff Clay 
w/o Free 

Water
4,000 --- 130 Use Default Value

½ 

y' 
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Preliminary Drilled Shaft Lateral Loading Fuel Canopy (Boring B-4)

Stratigraphy1

L-Pile Soil 
Model

Su

(psf)2
2 

(pcf)2 50

K (pci)

Layer Depth 

(feet)
Material Static Cyclic

23 7½
Silty Clayey 

Sand
Sand 

(Reese)
--- 28° 121 Use Default Value

7½ 14 Silty Sand
Sand 

(Reese)
--- 42° 120 Use Default Value

14 16½4

Poorly 
Graded 

Sand with 
Silt

Sand 
(Reese)

--- 34° 100 Use Default Value

1. See Subsurface Profile in Geotechnical Characterization for more details on 
Stratigraphy.

2. Definition of Terms:

Su: Undrained shear strength

: Internal friction angle 

: Effective unit weight

3. The upper 2 feet of the drilled shaft should be neglected from design.

4. Our current scope of work included extending Boring B-4 to a maximum depth of 
16½ feet bgs. We have assumed similar soils extend below the maximum 
explored depths. Deeper borings/CPTs shall be utilized for confirmation if needed.

The load capacities provided herein are based on the stresses induced in the supporting 
soil strata. The structural capacity of the shafts should be checked to assure they can 
safely accommodate the combined stresses induced by axial and lateral forces. Lateral 
deflections of shafts should be evaluated using an appropriate analysis method, and will 

lateral 
deflections for specific loading conditions upon request. The load-carrying capacity of 
shafts may be increased by increasing the diameter and/or length.

When shafts are used in groups, the lateral capacities of the shafts in the second, third, 
and subsequent rows of the group should be reduced as compared to the capacity of a 
single, independent shaft. Guidance for applying p-multiplier factors to the p values in 
the p-y curves for each row of shaft foundations within a shaft group are as follows: 

y' 

y' 

depend upon the shaft's diameter, length, configuration, stiffness and "fixed head" or 
"free head" condition. We can provide additional analyses and estimates of 
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Center to Center Shaft 

Spacing 1,2

P-Multiplier, Pm 
3

Front Row Second Row
Third and 

Subsequent 
Rows

3B 0.8 0.4 0.3

4B 0.9 0.65 0.5

5B 1.0 0.85 0.7

6B 1.0 1.0 1.0

1. Spacing in the direction of loading. B = shaft 
diameter

2. For the case of a single row of shafts supporting 
a laterally loaded grade beam, group action for 
lateral resistance of shafts would need be 
considered when spacing is less than three 
shaft diameters (measured center-to-center). 

3. See adjacent figure for definition of front, 
second and third rows.

Spacing closer than 3D (where D is the diameter of the shaft) is not recommended 
without additional geotechnical consultation due to potential for the installation of a new 
shaft disturbing an adjacent installed shaft likely resulting in axial capacity reduction.

In lieu of using the provided L-Pile parameters, the proposed drilled shafts may be 
designed laterally using the unfactored passive earth pressures listed in the following 
tables.

Ultimate Passive Lateral Earth Pressures OGP Canopy (Boring B-1)

Layer 
Depth

(feet)

Stratigraphy 1 Effective 
Unit 

Weight 
(pcf)

Passive Lateral Earth 
Pressure (Equivalent 

Fluid Pressure)

(pcf) 2
GeoModel 

No.
Material

24 5 2 Clayey Sand 100 265

5 10 2
Silty Sand/Clayey 

Sand
120 605

10 - 15 2 Silty Sand 120 500

15 20 3 Sandy Silt 135 250

20 25 5
Poorly Graded 
Sand with Silt

130 625

□ □ □ □ 

□ □ □ □ 

□ □ □ □ 

Third & Second Front 
Subsequent Row Row 

Rows 
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Ultimate Passive Lateral Earth Pressures OGP Canopy (Boring B-1)

Layer 
Depth

(feet)

Stratigraphy 1 Effective 
Unit 

Weight 
(pcf)

Passive Lateral Earth 
Pressure (Equivalent 

Fluid Pressure)

(pcf) 2
GeoModel 

No.
Material

25 - 30 3 Sandy Silt 135 235

Ultimate Passive Lateral Earth Pressures Fuel Canopy (Boring B-4)

Layer 
Depth

(feet)

Stratigraphy 1 Effective 
Unit 

Weight 
(pcf)

Passive Lateral Earth 
Pressure (Equivalent 

Fluid Pressure)

(pcf) 2,3

GeoModel 
No.

Material

24 7½ 2 Silty Clayey Sand 121 225

7½ 14 2 Silty Sand 120 605

14 16½ 5
Poorly Graded 
Sand with Silt

100 350

1. See Subsurface Profile in Geotechnical Characterization for more details on 
stratigraphy.

2. If canopies are not adversely affected by a ½-inch motion at the ground 
surface due to short-term lateral load, the canopies may be permitted to be 
designed using lateral earth pressures equal to two times the tabular values.

3. Values are only applicable for drilled shafts that extend 16½ feet or less below 
grade.

4. The upper 2 feet of the drilled shaft should be neglected from design.

Once the depth of a drilled shaft is known, the passive pressure values with respect to 
depth can be averaged based on the weighted increment of pressure within each depth 
range. The depth below ground surface indicated in the previous tables is referenced 
from the existing site surface at the time of the field exploration. If fill is placed to raise 
the site grades, the depths shown in the tables must be increased by the thickness of fill 
placed. The required depths of shaft embedment should also be determined for design 
lateral loads and overturning moments to determine the most critical design condition.

Lateral load design parameters are valid within the elastic range of the soil. The passive 
pressure values are ultimate values; therefore, appropriate factors of safety should be 
applied in the shaft design or deflection limits should be applied to the design.

It should be noted that the loaded capacities provided herein are based on the stresses 
induced in the supporting soils. The structural capacity of the shafts should be checked 
to assure that they can safely accommodate the combined stresses induced by axial and 
lateral forces. Furthermore, the response of the drilled shaft foundations to lateral loads 
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Drilled Shaft Construction Considerations

The drilling contractor should be experienced in the subsurface conditions observed at 
the site, and the excavations should be performed with equipment capable of providing a 
clean bearing surface. The drilled straight-shaft foundation system should be installed in 
general accordance with the procedures presented in "Standard Specification for the 
Construction of Drilled Shafts", ACI Publication No. 336.1-01.

of the drilled shaft. Subsurface water was not encountered in our borings during the 
drilling activities. Subsurface water levels are influenced by seasonal and climatic 
conditions, which result in fluctuations in subsurface water elevations. Additionally, it is 
common for water to be present after periods of significant rainfall. Casing or slurry 
drilling procedures could be required in soils zones of higher sand content (such as was 
observed in GeoModel Layers 2 and 5 of the borings) to reduce the potential for 
excavation sidewall collapse. 

The drilling contractor should remove all loose and disturbed soils from the base of the 
drilled shaft prior to placing concrete. Care should be taken to not disturb the sides and 
bottom of the excavation during construction. Concrete should be placed as soon as 
possible after the foundation excavation is completed, to reduce potential disturbance of 
the bearing surface. Formation of mushrooms or enlargements at the tops of shafts 
should be avoided during shaft drilling. If mushrooms develop at the tops of the shafts 
during drilling, sono-tubes should be placed at the shaft tops to help isolate the shafts.

The drilled shaft installation process should be performed under the observation of the 
Geotechnical Engineer. The Geotechnical Engineer should document the shaft installation 
process including soil and groundwater conditions observed, consistency with expected 
conditions, and details of the installed shaft.

is dependent upon the soil/structure interaction as well as the shaft's actual diameter, 
length, stiffness, and "fixity" (fixed or freehead condition). 

The contractor is generally expected to use conventional "dry" techniques for installation 
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Floor Slabs

Preliminary design parameters for floor slabs assume the requirements for Earthwork
have been followed. Specific attention should be given to positive drainage away from 
the structure and positive drainage of the floor slab support course beneath the floor 
slab. 

Preliminary Floor Slab Design Parameters

Item Description

Floor Slab 

Support1

Minimum 4 inches of ¾ inch free draining crushed aggregate3

in conditioned spaces or slabs with floor coverings, or a 
minimum 6 inches of Caltrans Class 2 aggregate base for 
warehouse areas; overlying granular structural fill or native 
soils meeting the criteria for granular structural fill scarified, 
moisture conditioned, and compacted to recommendations in 
Earthwork

Estimated Modulus 
of Subgrade 

Reaction 2
100 pounds per square inch per inch (psi/in) for point loads

1. Floor slabs should be structurally independent of building footings or walls to 
reduce the possibility of floor slab cracking caused by differential movements 
between the slab and foundation.

2. Modulus of subgrade reaction is an estimated value based upon our experience 
with the subgrade condition, the requirements noted in Earthwork, and the 
floor slab support as noted in this table. It is provided for point loads. For large 
area loads the modulus of subgrade reaction would be lower.

3. Free-draining granular material should have less than 5% fines (material 
passing the No. 200 sieve). Other design considerations such as cold 
temperatures and condensation development could warrant more extensive 
design provisions.

It is common to reduce the k-value to account for dimensional effects of large, loaded 
areas. For such features, the value of Kc in the following formula is the corrected or 
design modulus value in units of psi/in, k is the value provided in the previous table, and 
b is the mat width (short dimension) or tributary loaded area measured in units of feet. 
Soft or unstable subgrade will be remediated by scarifying and re-compacting or by 
over-excavation and replacement. For sand subgrades, this can be estimated as:
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Terracon can provide refined estimates of Kc if provided more detailed information 
regarding the loads and application area to conduct settlement analysis. 

The use of a vapor retarder should be considered beneath concrete slabs on grade 
covered with wood, tile, carpet, or other moisture sensitive or impervious coverings, 
when the project includes humidity-controlled areas, or when the slab will support 
equipment sensitive to moisture. When conditions warrant the use of a vapor retarder, 
the slab designer should refer to ACI 302 and/or ACI 360 for procedures and cautions 
regarding the use and placement of a vapor retarder.

Saw-cut contraction joints should be placed in the slab to help control the location and 
extent of cracking. For additional recommendations, refer to the ACI Design Manual. 
Joints or cracks should be sealed with a waterproof, non-extruding compressible 
compound specifically recommended for heavy duty concrete pavement and wet 
environments.

Where floor slabs are tied to perimeter walls or turn-down slabs to meet structural or 
other construction objectives, our experience indicates differential movement between 
the walls and slabs will likely be observed in adjacent slab expansion joints or floor slab 
cracks beyond the length of the structural dowels. The Structural Engineer should 
account for potential differential settlement through use of sufficient control joints, 
appropriate reinforcing, or other means.

Floor Slab Construction Considerations

Finished subgrade, within and for at least 10 feet beyond the floor slab, should be 
protected from traffic, rutting, or other disturbance and maintained in a relatively moist 
condition until floor slabs are constructed. If the subgrade should become damaged or 
desiccated prior to construction of floor slabs, the affected material should be removed, 
and structural fill should be added to replace the resulting excavation. Final conditioning 
of the finished subgrade should be performed immediately prior to placement of the floor 
slab support course. 

The Geotechnical Engineer should observe the condition of the floor slab subgrades 
immediately prior to placement of the floor slab support course, reinforcing steel, and 
concrete. Attention should be paid to high traffic areas that were rutted and disturbed 
earlier, and to areas where backfilled trenches are located.
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