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INTRODUCTION 
 

This report presents results of an Engineering Geology and Geotechnical Engineering study 
performed for seven (7) proposed modular classrooms that will be located in the southeast 
corner of the Hueneme High School campus located at 500 West Bard Road in the Oxnard, 
California (see Vicinity Map in Appendix A).  It is our understanding that one of the proposed 
structures will be a 36-foot by 40-foot modular building, and the remaining six modular buildings 
will be 24-foot by 40-foot in plan dimensions.  The buildings will be prefabricated structures with 
wood foundations sitting on asphalt pavement. 
 
The sites of the proposed modular classroom buildings are currently covered with asphaltic 
concrete pavement.  Because the sites are essentially level, grading is expected to be limited to 
preparing near-surface soils to support the new structures.  No cut or fill slopes or retaining walls 
are expected to be incorporated into the grading concept. 
 

PURPOSE AND SCOPE OF WORK 
 

The purpose of the geotechnical study that led to this report was to analyze the geology and soil 
conditions of the site with respect to the proposed improvements.  These conditions include 
potential geohazards, surface and subsurface soil types, expansion potential, settlement 
potential, bearing capacity, and the presence or absence of subsurface water.  The scope of work 
included: 
 
1. Reconnaissance of the site. 
2. Reviewing geotechnical data presented in previous campus-specific geotechnical reports 

generated by Earth Systems in 2011 and 2019. 
3. Drilling, sampling, and logging two (2) hollow-stem-auger borings (B-1 and B-2) to study 

soil and groundwater conditions.   
4. Laboratory testing soil samples obtained from the subsurface exploration to determine 

their physical and engineering properties. 
5. Consulting with owner representatives and design professionals. 
6. Analyzing the geotechnical data obtained. 
7. Preparing this report. 
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Contained in this report are: 
 
1. Descriptions and results of field and laboratory tests that were performed for this study 

for the proposed relocatable classroom buildings. 
2. Discussions pertaining to the local geologic, soil, and groundwater conditions. 
3. Conclusions pertaining to geohazards that could affect the site. 
4. Conclusions and recommendations pertaining to site grading and structural design. 
 

GEOLOGY 
 
The site lies within the Oxnard Plain, which in turn lies within the western Transverse Ranges 
geomorphic province.  The Oxnard Plain and the Transverse Ranges are characterized by ongoing 
tectonic activity.  In the vicinity of the subject site, Tertiary and Quaternary sediments have been 
folded and faulted along predominant east-west structural trends.   
 
Although there are several faults located within the region, the nearest known surficial trace of a 
fault of significant activity, the Simi-Santa Rosa Fault, is located approximately 6.1 miles northeast 
of the subject site.  The project area is not located within any of the “Fault Rupture Hazard Zones” 
that have been specified by the State of California (CDMG. 1972, Revised 1999). 
 
The site is underlain by alluvial deltaic sediments consisting of loose to medium dense silty sands, 
fine to medium sands, and clayey sands. 
 
The site is within one of the Liquefaction Hazard Zones designated by the California Geological 
Survey (CGS, 2002). 
 
No landslides were observed to be located on or trending into the subject property during the 
field study, or during reviews of the referenced geologic literature. 
 

SEISMICITY AND SEISMIC DESIGN 
 
Although the site is not within a State-designated “fault rupture hazard zone”, it is located in an 
active seismic region where large numbers of earthquakes are recorded each year.  Historically, 
major earthquakes felt in the vicinity of the subject site have originated from faults outside the 
area.  These include the December 21, 1812 “Santa Barbara Region” earthquake, that was 
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presumably centered in the Santa Barbara Channel, the 1857 Fort Tejon earthquake, the 1872 
Owens Valley earthquake, and the 1952 Arvin-Tehachapi earthquake. 
 
Southern Ventura County was mapped by the California Division of Mines and Geology in 1975 
to delineate areas of varying predicted seismic response.  The deltaic (alluvial) deposits that 
underlie the campus are mapped as having a probable maximum intensity of earthquake 
response of approximately IX on the Modified Mercalli Scale.  Historically, the highest observed 
intensity of ground response has been VII in the Oxnard area (C.D.M.G., 1975). 
 
For school projects, the 2016 California Building Code (CBC) specifies that peak ground 
acceleration for design purposes can be determined from a site-specific study taking into account 
soil amplification effects.  The United States Geological Survey (USGS, 2009) has undertaken a 
probabilistic earthquake analyses that covers the continental United States. A reasonable site-
specific spectral response curve may be developed from USGS Unified Hazard Tool web page, 
which adjusts for site-specific ground factors.  The interactive webpage appears to be a precise 
calculation based on site coordinates. The program incorporates the 2008 USGS/CGS working 
group consensus methodologies, and the output for base ground motion is a smooth curve based 
on seven spectral ordinates ranging from 0 to 2 seconds.  The USGS interactive deaggregation 
spectral values are generally within about 5% of the precise site-specific values obtained from 
other programs such as OpenSHA or EZ-FRISK for the same model and attenuation relationships. 
 
The NGA (Next Generation Attenuation) relationships for spectral response have been used in 
the analyses.  A principal advantage in the NGA relationships is that the estimated site-specific 
soil velocity (Vs30) is used directly for site specific analysis rather than the NEHRP site corrections.  
The analysis also includes amplification factors (Idriss, 1993) to model the maximum rotated 
component of the ground motion. 
 
Seismic design values are referenced to the Maximum Considered Earthquake (MCE) and, by 
definition, the MCE has a 2% probability of occurrence in a 50-year period. This equates to a 
return rate of 2,475 years. Spectral acceleration parameters that are applicable to seismic design 
are presented in Appendix C.  It should be noted that the school project carries a seismic 
importance factor I of 1.25 and that factor has been incorporated into the 2013 and 2016 
California Building Code response spectrums.   
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It is assumed that the 2016 CBC and ASCE 7-10 guidelines will apply for the seismic design 
parameters.  The 2016 CBC includes several seismic design parameters that are influenced by the 
geographic site location with respect to active and potentially active faults, and with respect to 
subsurface soil or rock conditions.  The seismic design parameters presented herein were 
determined by the U.S. Seismic Design Maps “risk-targeted” calculator on the USGS website for 
the jobsite coordinates (34.1595˚ North Latitude and -119.1809° West Longitude).  The calculator 
adjusts for Soil Site Class D, and for Occupancy (Risk) Category III (for public school structures).  
(A listing of the calculated 2016 CBC and ASCE 7-10 Seismic Parameters is presented below and 
in Appendix C.) 
 

                                       Summary of Seismic Parameters – 2016 CBC 
Site Class (Table 20.3-1 of ASCE 7-10 with 2016 update)      D 
Occupancy (Risk) Category      III 
Seismic Design Category E 
Maximum Considered Earthquake (MCE) Ground Motion  
Spectral Response Acceleration, Short Period – Ss 2.264 g 

Spectral Response Acceleration at 1 sec. – S1 0.804 g 
Site Coefficient – Fa   1.00 
Site Coefficient – Fv   1.50 
Site-Modified Spectral Response Acceleration, Short Period – SMS 2.264 g 
Site-Modified Spectral Response Acceleration at 1 sec. – SM1 1.205 g 
Design Earthquake Ground Motion  
Short Period Spectral Response – SDS 1.509 g 
One Second Spectral Response – SD1 0.804 g 
Site Modified Peak Ground Acceleration - PGAM 0.849 g 
Note: Values Appropriate for a 2% Probability of Exceedance in 50 Years 

 
Because the Seismic Design Category is “E” and S1 is greater than 0.75 g, a site-specific seismic 
analysis must be performed in addition to the “general procedure”.  For the Site-Specific Analysis, 
the Short Period Spectral Response (SDS) was found to be 1.207 g, and the 1 Second Spectral 
Response (SD1) was found to be 0.963 g.  Both the "site specific" and “general procedure yielded 
peak ground accelerations of 0.849 g.   
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The Fault Parameters table in Appendix C lists the significant “active” and “potentially active” 
faults within a radius of about 37 miles from the subject site.  The distance between the site and 
the nearest portion of each fault is shown, as well as the respective estimated maximum 
earthquake magnitudes, and the deterministic mean site peak ground accelerations. 
 

SOIL CONDITIONS 
 

Based on the exploratory borings drilled for this study, the near-surface soils in the area of the 
proposed relocatable classroom buildings consist of silty sands and sandy silts. A 5-foot thick layer 
of silty clay was encountered in Boring B-1 at a depth of approximately 22 feet below the existing 
ground surface.  The clay layer was underlain by interbedded, discontinuous strata of silty sands, 
sandy clays and sandy to clayey silts to the maximum depth explored of 51.5 feet below the 
existing ground surface.  
 
Testing indicates that anticipated bearing soils lie in the "low" expansion range of Table 1809.7 
because the expansion index was found to be 38.  [A locally adopted version of this classification 
of soil expansion is included in Appendix B of this report.]  It appears that soils can be cut by 
normal grading and/or drilling equipment.  
 
Groundwater was encountered at a depth of approximately 7 feet in Boring B-1 drilled for this 
study.  Mapping of historically high groundwater levels by the California Geological Survey (CGS, 
2002a) indicates that groundwater has been 10 feet below the ground surface near the subject 
site. 
 
Samples of near-surface soils were tested for pH, resistivity, soluble sulfates, and soluble 
chlorides.  The test results provided in Appendix B should be distributed to the design team for 
their interpretations pertaining to the corrosivity or reactivity of various construction materials 
(such as concrete and piping) with the soils.  It should be noted that sulfate contents (1,900 
mg/Kg) are in the “S1” (“negligible”) exposure class of Table 19.3.1.1 of ACI 318-14; therefore, it 
appears that special concrete designs will be necessary for the measured sulfate contents.  In 
accordance with Table 19.3.2.1 of ACI 318-14, the concrete should have Type II Portland cement, 
a maximum water-cement ratio of 0.50, and a 28-day compressive strength of 4,000 psi.   
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Based on criteria established by the County of Los Angeles (2013), measurements of resistivity of 
near-surface soils (810 ohms-cm) indicate that they are “severely corrosive” to ferrous metal (i.e. 
cast iron, etc.) pipes. 
 

ANALYSIS OF LIQUEFACTION POTENTIAL 
 

As mentioned previously, the campus is located within one of the Liquefaction Hazard Zones 
designated by CGS (2002b).   

 
Earthquake-induced vibrations can be the cause of several significant phenomena, including 
liquefaction in fine sands and silty sands.  Liquefaction results in a loss of strength and can cause 
structures to settle or even overturn if it occurs in the bearing zone.  Liquefaction is typically 
limited to the upper 50 feet of soils underlying a site. 
 
Fine sands and silty sands that are poorly graded and lie below the groundwater table are the 
soils most susceptible to liquefaction.  Soils that have Ic values greater than 2.6, soils with 
plasticity indices greater than 7, sufficiently dense soils, and/or soils located above the 
groundwater table are not generally susceptible to liquefaction. 
 
An examination of the conditions existing at the site, in relation to the criteria listed above, 
indicates the following: 

 
 1. Groundwater was encountered at a depth of approximately 7 feet in Boring B-1 drilled 

for this study.  Mapping of historically high groundwater levels by the California 
Geological Survey (CGS, 2002a) indicates that groundwater has been 10 feet below the 
ground surface near the subject site.  For the liquefaction analyses, a groundwater 
depth of 7 feet below the ground surface was used. 

 2. The soil profile consists of interbedded stratum of non-plastic sands, silts and clays to 
the maximum depth explored. 

 3. Standard penetration tests conducted in the borings indicate that soils within the tested 
depth are in a variably dense state. 
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Based on the above, cyclic mobility analyses were undertaken to analyze the liquefaction and 
seismic-induced settlement potentials of the various soil layers.  The liquefaction analyses were 
performed in general accordance with the methods proposed by NCEER (1997).  In the analyses, 
the design earthquake was considered to be a 7.4 moment magnitude event, and a site adjusted 
peak ground acceleration of 0.849 g was assumed, as per the discussion in the "Seismicity and 
Seismic Design" section of this report.  Soil stratigraphic and engineering data interpreted from 
Boring B-1 were utilized.  Groundwater was assumed to be at a depth of 7 feet below the ground 
surface. 
 
The analysis with the groundwater level at 7 feet indicated that layers totaling about 11 feet in 
thickness had factors of safety that were less than 1.3, with the shallowest layer between the 
depths of 7 and 10 feet (see Appendix D for calculations) below the ground surface.  Those zones 
with factors of safety less than 1.3 are considered potentially liquefiable (C.G.S., 2008, and SCEC, 
1999). 
 
The volumetric strain for the potentially liquefiable zones was estimated using a chart derived by 
Tokimatsu and Seed (1987) after reducing the N160 values by the calculated "FC Delta" value, 
then making adjustments for fines content as per Seed (1987) and SCEC (1999).  Using this 
methodology, the volumetric strain was found to be approximately 2.1 inches. 
 
According to a chart derived by Ishihara (National Academy Press, 1985), "ground" damage would 
be expected related to the potentially liquefiable zones identified in the borings because of the 
7-foot thickness of non-liquefiable soils above the 3-foot thick shallowest potentially liquefiable 
layer.  The construction of a geogrid-reinforced mat beneath the proposed relocatable classroom 
buildings will mitigate the potential for ground damage at the site.  (Examples of ground damage 
are sand boils and ground cracks.)  
 
Although the construction of a geogrid-reinforced mat beneath the proposed relocatable 
classroom buildings will mitigate the potential for ground damage, there is a potential for 
differential areal settlement suggested by the findings.  As mentioned previously, the combined 
liquefaction and seismic-induced settlements could potentially range up to about 2.0 inches 
depending on groundwater depth.  According to SCEC (1999), up to about half of the total 
settlement could be realized as differential settlement.  As a result, differential settlement could 
range up to about 1.1 inch at the ground surface. 
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”Free face” lateral spreading does not appear to pose a potential hazard because there are no 
nearby sloped areas or canyons (Bartlett and Youd, 1995).  “Ground slope” lateral spreading, 
sometimes referred to as “ground oscillation”, can occur when adjusted blow counts (N1(60)) 
measured within potentially liquefiable zones are less than 15, which is true for a 2-foot thick 
potentially liquefiable zone between the depths of 35 and 37 feet below the ground surface.  The 
cumulative thickness of this layer is about 0.9 meter. The potential ground oscillation was 
analyzed in accordance with procedures developed by Youd, Hansen and Bartlett (2002).  In the 
analyses, it was assumed that the surface slope was 0.29%, which is equivalent to about 5 feet of 
fall in 1,700 feet, as shown on the Oxnard Quadrangle near the subject site.  Fine contents were 
assumed to be 20% based on the soil type within this zone.  The cumulative displacement was 
calculated to be about 0.4 feet, if all of the potentially liquefiable zones were to liquefy.  
(Calculations are included within Appendix E of this report.) 
 
Based on the above, it is the opinion of this firm that a potential for liquefaction and lateral 
spreading exists at the proposed bathroom site.   
 

GEOTECHNICAL CONCLUSIONS AND RECOMMENDATIONS 
 

As noted above, there is a potential for liquefaction to produce differential settlements in the 
proposed building areas.  Without mitigation, the currently proposed wood foundations may not 
be structurally capable of withstanding anticipated differential settlements of approximately 
2.1 inches.  The following remedial recommendations are intended to reduce potential 
differential settlement to a level where the proposed modular classroom buildings could be 
supported by wood foundations on asphalt pavement. 
 
To mitigate the anticipated liquefaction-related effects, Earth Systems recommends that a 
geogrid reinforced mat be constructed beneath the relocatable buildings.  The intent of the 
geogrid reinforced mat is to stiffen underlying soils so that they act as a block that would result 
in more uniform settlement beneath the structures.   
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To create the geogrid reinforced mats, native soils beneath the proposed buildings should be 
excavated a minimum of 5 feet below existing grade.  The limits of overexcavation should be 
extended laterally to a distance of at least 5 feet beyond the outside edges of the foundation 
element wherever no existing structures are located within 10 feet of the outside edge of the 
overexcavation zone.  If existing structures are within 10 feet of the lateral overexcavation limit, 
the overexcavation width may be reduced to 3 feet outside the building perimeter in that 
direction only. The bases of the overexcavation zones should be relatively level.   
 
The bottoms of the remedial excavations should be scarified to a depth of 6 inches, uniformly 
moisture conditioned to above optimum moisture content; and compacted to achieve a relative 
compaction of at least 90 percent of the ASTM D 1557 maximum dry density.  Following 
compaction of the bottom, a layer of geogrid should be placed on the prepared subgrade that 
extends across the entire area of overexcavation and up the sidewalls of the remedial excavation.  
The reinforcing geogrids should consist of Tensar Tri-Axial TX7, or equivalent as approved by the 
Geotechnical Engineer.  Where more than one geogrid roll is required, the rolls should be 
overlapped at least 3 feet.  A 1-foot layer of one-inch minus aggregate base material should be 
placed and compacted over the bottom layer of geogrid.  The aggregate base material should be 
uniformly moisture conditioned to at or above optimum moisture content and compacted to 
achieve a relative compaction of at least 95 percent of the ASTM D 1557 maximum dry density.  
A second layer of geogrid should be placed over the compacted aggregate base material, and an 
additional foot of aggregate base material should be placed and compacted on top of the second 
geogrid layer.  The second layer of geogrid rolls should be overlapped by 3 feet where necessary, 
and extend across the entire excavation; however, it does not need to extend up the sidewalls. 
Once the second lift of aggregate base material has been placed and compacted, the remedial 
excavation may then be brought up to finished subgrade elevation using the excavated soil 
compacted to at least 95 percent of the ASTM D 1557 maximum dry density.  Once the fill reaches 
6 inches below finished subgrade elevation, the bottom layer of geogrid extending up the 
sidewall of the remedial excavation should be pulled down onto the compacted surface to create 
an 8-foot overlap.  The remedial excavation may then be brought up to finished subgrade using 
the excavated soil compacted to at least 95 percent of the ASTM D 1557 maximum dry density.  
The area may then be paved to match the existing structural paving section. 
 
The modular building manufacturer and installer may choose to increase the number of pipe 
anchors used to firmly secure the building into the geogrid reinforced mat and stiffen the wood 
foundation.   
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ADDITIONAL SERVICES 
 

This report is based on the assumption that an adequate program of monitoring and testing will 
be performed by Earth Systems during construction to check compliance with the 
recommendations given in this report.  The recommended tests and observations include, but 
are not necessarily limited to the following: 
 
 1. Review of the building and grading plans during the design phase of the project. 
 2. Observation and testing during site preparation, grading, placing of engineered fill, 

and foundation construction. 
 3. Consultation as required during construction. 
 

LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 

The analysis and recommendations submitted in this report are based in part upon the data 
obtained from the borings and CPT soundings advanced on the site during earlier site studies.  
The nature and extent of variations between and beyond the borings and soundings may not 
become evident until construction.  If variations then appear evident, it will be necessary to 
reevaluate the recommendations of this report. 
 
The scope of services did not include any environmental assessment or investigation for the 
presence or absence of wetlands, hazardous or toxic materials in the soil, surface water, 
groundwater or air, on, below, or around this site.  Any statements in this report or on the soil 
boring logs regarding odors noted, unusual or suspicious items or conditions observed, are strictly 
for the information of the client. 
 
Findings of this report are valid as of this date; however, changes in conditions of a property can 
occur with passage of time whether they be due to natural processes or works of man on this or 
adjacent properties.  In addition, changes in applicable or appropriate standards may occur 
whether they result from legislation or broadening of knowledge.  Accordingly, findings of this 
report may be invalidated wholly or partially by changes outside the control of this firm.  
Therefore, this report is subject to review and should not be relied upon after a period of 
one year. 
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In the event that any changes in the nature, design, or location of the structure(s) and other 
improvements are planned, the conclusions and recommendations contained in this report shall 
not be considered valid unless the changes are reviewed and conclusions of this report modified 
or verified in writing. 
 
This report is issued with the understanding that it is the responsibility of the Owner, or of his 
representative to ensure that the information and recommendations contained herein are called 
to the attention of the Architect and Engineers for the project and incorporated into the plan and 
that the necessary steps are taken to see that the Contractor and Subcontractors carry out such 
recommendations in the field. 
 
As the Geotechnical Engineers for this project, Earth Systems has striven to provide services in 
accordance with generally accepted geotechnical engineering practices in this community at this 
time.  No warranty or guarantee is expressed or implied.  This report was prepared for the 
exclusive use of the Client for the purposes stated in this document for the referenced project 
only.  No third party may use or rely on this report without express written authorization from 
Earth Systems for such use or reliance. 
 
It is recommended that Earth Systems be provided the opportunity for a general review of final 
design and specifications in order that earthwork and foundation recommendations may be 
properly interpreted and implemented in the design and specifications.  If Earth Systems is not 
accorded the privilege of making this recommended review, it can assume no responsibility for 
misinterpretation of the recommendations. 
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APPENDIX A 
 

Vicinity Map 
Regional Geologic Map (SCAMP) 

Seismic Hazard Zones Map 
Historical High Groundwater Map 

Field Study 
Site Plan 

Logs of Borings 
Boring Log Symbols 

Unified Soil Classification System 
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FIELD STUDY 
 
A. Two borings (B-1 and B-2) were drilled to depths ranging from approximately 26.5 to 

51.5 feet below the existing ground surface to observe the soil profile and to obtain 
samples for laboratory analyses.  The borings were drilled on October 22, 2019, using 8-
inch diameter hollow-stem continuous flight auger powered by a Simco 2800 truck 
mounted drilling rig. The approximate locations of the borings were determined in the 
field by pacing and sighting, and are shown on the Site Plan in this Appendix. 

B. Samples were obtained within the borings with a Modified California (M.C.) ring 
sampler (ASTM D 3550 with shoe similar to ASTM D 1586), and with a Standard 
Penetration Test (SPT) sampler (ASTM D 1586).  The M.C. sampler has a 3-inch outside 
diameter, and a 2.42-inch inside diameter when used with brass ring liners (as it was 
during this study).  The SPT sampler has a 2.00-inch outside diameter and a 1.37-inch 
inside diameter, but when used without liners, as was done for this project, the inside 
diameter is 1.63 inches.  The samples were obtained by driving the samplers with a 140-
pound hammer dropping 30 inches in accordance with ASTM D 1586.  The hammer was 
operated with an automatic trip mechanism.  

C. One bulk sample was collected from the cuttings of the soils encountered in Boring B-1 
between the depths of 1 and 5 feet, and one was collected from the cuttings of the soils 
encountered in Boring B-2. 

D. The final logs of the borings represent interpretations of the contents of the field logs 
and the results of laboratory testing performed on the samples obtained during the 
subsurface study.  The final logs for the borings drilled for this study are included in this 
Appendix.  In addition, the borings logs and logs of CPT soundings performed for 
previous investigations performed in close proximity to the proposed relocatable 
classroom buildings are included. 
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Logs of Borings 
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Laboratory Testing 
Tabulated Laboratory Test Results 
Individual Laboratory Test Results 
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LABORATORY TESTING 
 
A. Samples were reviewed along with field logs to determine which would be analyzed 

further.  Those chosen for laboratory analyses were considered representative of soils 
that would be exposed and/or used during grading, and those deemed to be within the 
influence of proposed structures.  Test results are presented in graphic and tabular 
form in this Appendix. 

B. In-situ moisture content and dry unit weight for the ring samples were determined in 
general accordance with ASTM D 2937. 

C. A maximum density test was performed to estimate the moisture-density relationship 
of typical soil materials.  The test was performed in accordance with ASTM D 1557. 

D. The relative strength characteristics of soils were determined from the results of a 
direct shear test on a remolded sample.  The specimen was placed in contact with water 
at least 24 hours before testing, and was then sheared under normal loads ranging from 
1 to 3 ksf in general accordance with ASTM D 3080. 

F. An expansion index test was performed on a bulk soil sample in accordance with 
ASTM D 4829.  The sample was surcharged under 144 pounds per square foot at 
moisture content of near 50 percent saturation.  The sample was then submerged in 
water for 24 hours, and the amount of expansion was recorded with a dial indicator. 

GG. The gradation characteristics of certain samples were evaluated by hydrometer (in 
accordance with ASTM D 7928) and sieve analysis procedures.  The samples were 
soaked in water until individual soil particles were separated, then washed on the No. 
200 mesh sieve, oven dried, weighed to calculate the percent passing the No. 200 sieve, 
and mechanically sieved.  Additionally, hydrometer analyses were performed to assess 
the distribution of the particles that passed the No. 200 screen.  The hydrometer 
portions of the tests were run using sodium hexametaphosphate as a dispersing agent. 

I. A portion of the bulk sample was sent to another laboratory for analyses of soil pH, 
resistivity, chloride contents, and sulfate contents.  Soluble chloride and sulfate 
contents were determined on a dry weight basis. Resistivity testing was performed in 
accordance with California Test Method 424, wherein the ratio of soil to water was 1:3. 

J. The Plasticity Indices of selected samples were evaluated in accordance with ASTM D 
4318. 
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 TABULATED LABORATORY TEST RESULTS 

 
REMOLDED SAMPLE 

 
BORING AND DEPTH B-1@1'-5'  
USCS ML 
MAXIMUM DRY DENSITY (pcf) 118.0  
OPTIMUM MOISTURE (%) 12.5 
CORRECTED MAXIMUM DRY DENSITY (pcf) 120.5*  
CORRECTED OPTIMUM MOISTURE (%) 12.0*  
PEAK COHESION (psf) 40.0  
PEAK FRICTION ANGLE 32°  
ULTIMATE COHESION (psf) 0  
ULTIMATE FRICTION ANGLE 33°  
EXPANSION INDEX 38  
pH 7.9  
RESISTIVITY (ohms-cm) 810  
SOLUBLE CHLORIDES (mg/Kg) 14  
SOLUBLE SULFATES (mg/Kg) 1,900   
 
*Corrected for Oversize (ASTM D4718) 
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Individual Laboratory Test Results 
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APPENDIX C 
 

Table 18-I-D Minimum Foundation Design Table  
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APPENDIX D 
 

Site Classification Calculation 
2016 CBC & ASCE 7-10 Seismic Parameters 

OSHPD Seismic Design Maps 
Spectral Response Values Table 

Spectral Response Curves 
Fault Parameters 
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APPENDIX E 
 

Liquefaction and Dry Sand Seismic Settlement Analyses 
Lateral Spreading Analyses Results 
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