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To: Sares-Regis Group
18825 Bardeen Avenue
Irvine, California 92612

Attention: Mr. Nate Carlson

Subject: Geotechnical Engineering Feasibility Study for the Proposed Mixed-Use
Development, 7441 Edinger Avenue, Huntington Beach, California

In accordance with your request and authorization, Leighton and Associates, Inc. (Leighton) has
competed a geotechnical engineering feasibility study for the proposed mixed-use development
located at 7441 Edinger Avenue in Huntington Beach, California. The purpose of the study was
to evaluate the geotechnical engineering aspects of the site; provide considerations for design
and development in the intended manner; and preliminary design parameters for use in
evaluating the feasibility of the proposed development.

Two development concepts are understood to be contemplated for the proposed site. In one
alternative, numerous low-rise multi-tenant apartment buildings will be located throughout the
site with at-grade parking areas and “tuck-under” parking in regions of the first floor of the
buildings. In the other concept, the apartment buildings will surround a central multi-story
parking structure in which a potion of the first level of parking will be subterranean.

Based upon the findings of our field exploration and visual review of the recovered soil samples,
the primary geotechnical considerations for development of the site are the potential for
liquefaction to occur within the non-cohesive soils; the relatively low strength and compressible
nature of the interbedded sediments; and the likelihood of shallow groundwater that will affect
below-grade construction.
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Of the significant geotechnical aspects identified for this site, the primary develop/design
consideration may prove to be the compressibility of the soils and the effect on the selection of
suitable foundation systems. At a minimum, special preparation of the foundation areas, e.g.,
overexcavation and placement of a structural compacted fill, is expected to be necessary to
develop suitable bearing conditions for foundation support. As an alternate to overexcavation
and fill compaction, the Geo-Pier proprietary foundation improvement system may be used.
Walls and columns that support heavy structural loads may require the use of a structural mat
foundation, possibly in conjunction with the GeoPier (or similar) ground improvement
technique, or a deep foundation system if shallow ground improvement will not be sufficient.

Below-grade construction and permanent subterranean structures may be affected by the
relatively shallow groundwater that exists at the site. Temporary dewatering operations may
require special permits to discharge groundwater.

The recommendations presented in this report are considered preliminary and not intended for
final design. Additional field exploration and engineering analyses are recommended to be

performed once the site layout and building details have been established.

We appreciate this opportunity to be of service. If you have any questions regarding this report,
please do not hesitate to contact this office.

Respectfully submitted,
LEIGHTON AND ASSOCIATES, INC.

John E. Haertle, G.E. 2352
Senior Project Engineer

JEH/Ir

Distribution: (5) Addressee
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1.0 INTRODUCTION

Purpose and Scope

This report presents the results of our geotechnical feasibility study for the proposed
residential and commercial development located at 7441 Edinger Avenue, Huntington
Beach, California. The purpose of this study was to evaluate the subsurface conditions
and to evaluate the geotechnical aspects of the site that could affect design and
development. In addition, preliminary recommendations are presented to assist in the
economic evaluation of the site. The scope of our work included the following tasks:

. Site reconnaissance of the proposed site and marking of the locations for subsurface
exploration.

« Notification of Underground Service Alert (USA) of marked locations prior to the
commencement of our field exploration and coordination with contractors to conduct
the soil borings and Cone Penetrometer Test (CPT) soundings.

« Subsurface exploration consisting of excavation, logging, and sampling of two (2)
exploratory borings and four (4) Cone Penetrometer Test (CPT) soundings.

. Collection of representative and relatively undisturbed soil samples by conducting the
Standard Penetration Test (SPT) and composite bulk soil samples at selected depth
intervals and transporting of the samples to our laboratory for testing.

. Laboratory testing of selected samples to evaluate the geotechnical engineering
properties of the onsite soils within the exploration depths.

. Geotechnical evaluation of collected data and relevant engineering analyses.

« Preparation of this report summarizing our findings, conclusions, and
recommendations.

Site Location and Proposed Development

Site Description

The subject site is located at 7441 Edinger Avenue at the northeast corner with Gothard
Street in Huntington Beach, California. The location of the site is shown in Figure 1
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included at the end of the report text. At the time of our field exploration the site was
developed with a vacant large warehouse-type structure that was most recently used as a
Levitz furniture store. The existing building occupied approximately the northern two-
thirds of the site with the southern region used for customer parking. Asphalt pavement
also existed along the west and north sides of the building. A railroad spur was located
along the east side of the building.

Proposed Development

Two preliminary development concepts are understood to be under consideration at his
time. In each concept, the apartment building(s) will be four stores in height. In one
concept, a number of individual buildings will be located throughout the site with vehicle
parking at-grade and within portions of the first floors of the buildings (“tuck-under”
parking). In the other concept, the apartment buildings will surround a central multi-
story structure for all vehicle parking. On a preliminary basis, this parking structure may
be six or seven stories in height and a portion of the first level will be subterranean. A
portion of the proposed development may also include a commercial component such as
the at-grade level of the building(s) along Edinger Avenue.

Specific structural plans are not yet available, but we understand that the proposed

buildings are anticipated to be of Type V construction. The parking structure is
anticipated to consist of either masonry or poured-in-place walls and concrete decks.
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2.0 FIELD EXPLORATION AND LABORATORY TESTING

Field Exploration

The field exploration initially consisted of a site reconnaissance to mark the proposed
boring locations and to evaluate the proposed boring locations with respect to access for
drilling equipment and subsurface structures. Underground Service Alert (USA) was
then notified of the marked locations.

The subsurface exploration was performed on October 12, 2009. The subsurface
exploration consisted of two (2) hollow-stem test borings advanced by conventional
rotary drilling techniques and four (4) Cone Penetrometer Test (CPT) soundings. Each of
the test borings was advanced to a depth of approximately 50 feet below the current
grade. The CPT soundings were each advanced to a depth of approximately 60 feet
below grade. The approximate locations of the test borings and CPT soundings are
shown on Figure 2, Boring and CPT Location Map.

The test borings were logged by a member of our technical staff during the field
exploration. Soil samples were collected at regular intervals by conducting the Standard
Penetration Test (SPT) in general accordance with the American Society for Testing and
Materials (ASTM) Standard Test Methods D1586 and D3550. The ASTM D3550 test
method pertains to the modified California sampler which is used to collect relatively
undisturbed samples. Bulk samples were also obtained from the borings. The number of
blows required to drive the sampler using a 140-pound weight falling 30 inches for an
18-inch drive length is shown on the boring logs in the “Blows per Foot” column. The
boring logs are included in Appendix B. The combined number of blows to drive the
sampler the final 12 inches is referred to as the SPT N-value, or “Blow Count.”

The CPT soundings were performed in accordance with ASTM D5778 and D3441
specifications. The logs of the CPT soundings are included in Appendix B.

Each soil sample collected was reviewed and described in general conformance with the
Unified Soil Classification System (USCS) pursuant to ASTM D2488. The soil
descriptions were entered on the boring logs. All samples were sealed and packaged for
transportation to our laboratory. After completion of drilling, borings were backfilled
with grout and the excess soil cuttings collected in 55-gallon drums for off-site disposal.
Asphalt cold patch was used to patch the existing pavement at the boring locations.
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Laboratory Testing

Laboratory tests were performed on representative samples to verify the field
classification of the recovered samples and to determine the geotechnical properties of
the subsurface materials. The following tests were performed:

« In-situ moisture content and density (ASTM D2216 and D2987);

. Atterberg Limits (ASTM D4318);

« Sieve Analysis (ASTM D422);

« Direct shear (ASTM D3080);

« Triaxial Compression (Unconsolidated Undrained — ASTM D2850)
« Consolidation (ASTM D2435); and

« Corrosivity (DOT test 417, 422 and 532/643).

All laboratory tests were performed in general conformance with ASTM or State of
California Standard Methods. The results of the in-situ moisture and density tests are
presented on our geotechnical boring logs (Appendix B). The results of other laboratory
tests are presented in Appendix C of this report.
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3.0 SUBSURFACE CONDITIONS AND SEISMIC HAZARDS

Regional Geology

The proposed site is located within the southern portion of the Los Angeles Basin (LA
Basin), a structural depression located within the northern margin of the Peninsular
Ranges geomorphic province of California. The site is underlain by up to 15,000 feet of
Cenozoic-age sediments overlying older Triassic to Late Jurassic metasedimentary rocks
(Yerkes et al., 1965). The soils beneath the site are comprised of varying proportions of
silts, sands, and gravels largely of the San Pedro Formation (Poland and Piper, 1956)
with lesser proportions of younger alluvial deposits. In general, both sites are essentially
flat.

The site lies within the Newport-Inglewood Structural Zone, a northwest-trending, belt of
anticlinal folds and right-lateral faults disrupting Late Pleistocene and older deposits
(Barrows, 1974). Tilted and structurally deformed Holocene sediments have also been
observed within the Newport-Inglewood Structural Zone, but evidence of surface rupture
within the Site has not been documented.

Subsurface Conditions

The following description of the subsurface conditions encountered during field
exploration has been summarized for clarity. Detailed descriptions of the actual
conditions and stratigraphy are presented in the logs of the test borings and graphically in
the logs of the CPT soundings in Appendix B.

The results of our field exploration indicate the approximate thickness of the asphalt
pavement was 2% inches at Test Boring No. B-1 and 5 inches at Test Boring No. B-2.
The approximate thickness of the underlying base course was 6% and 3% inches,
respectively.

3.2.1 Stratigraphy

Soils classified as fill were encountered to depths of approximately 3 to 5 feet
below the current grade at the two test boring locations. The fill soils consisted of
stiff consistency clayey silts. The native soil conditions that underlie the
pavement and fill consist of interbedded layers of silts, fine sands and clays to
depths of 43 to 60 feet below current grade where firm to dense sands and gravels
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were encountered and extended to at least the maximum depths explored of 60
feet. The sands and silts generally exhibited loose to medium dense relative
density while the clays typically exhibited medium stiff comparative consistency
although zones of softer consistency material were encountered. At the location of
Test Boring No. B-1 (near the entrance to the former store), thin seams of peat
were encountered at depths of 11 and 20 feet. The thickness of the peat deposits
appeared to be on the order of inches.

Expansion Potential

The near surface soils that were encountered above the groundwater table did not
exhibit clay content that would suggest a high expansion potential. Soils of high
plasticity were encountered at depths below the groundwater, but their location
and natural saturation results in no significant expansion potential.

Consolidation and Compressibility

Specialized consolidation testing was performed on select samples of the clays
that exhibited medium stiff to soft consistency to evaluate their compressibility
and rate of consolidation when subjected to stress increase as may occur due to
foundations. The results of the consolidation testing indicated the soils are
slightly overconsolidated (OCR of 2 to 2.9). As such, these soils may be
susceptible to a significant degree of compression depending upon the magnitude
of stress increase. Further discussion of the consolidation and settlement potential
is discussed in Section 5.3.

Soil Corrosivity Potential

The National Association of Corrosion Engineers (NACE) defines corrosion as “a
deterioration of a substance or its properties because of a reaction with its
environment.” For inland construction the “environment” is the surrounding soil
and the “substances” are reinforced concrete foundations or various types of steel
substructures such as piles, pipes, etc., that are in contact with the soil.

In general, soil environments that are detrimental to concrete have high
concentrations of soluble sulfates and/or pH values of less than 5.5. Based upon
recommendations promulgated by the Portland Cement Association and as adopted
by the California Building Code, specific guidelines have been established for
concrete mix-design when the soluble sulfate content of the soil exceeds 0.1 percent
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by weight or 1,000 parts per million (ppm). The minimum concentration of
chloride ions in the soil environment that are corrosive to steel, either in the form of
reinforcement protected by concrete cover or plain steel substructures such as steel
pipes or piles, is 500 ppm as determined by California Test 532. Concentrations of
chloride ions above the stated concentration or other characteristics such as soil
resistivity or redox potential may warrant special corrosion protection measures.

For screening purposes, two composite samples of the soil to a depth of
approximately 5 feet were tested for soluble sulfate, chloride, pH and resistivity.
Test results are included in Appendix C and indicate the tested soils do not pose a
significant potential for sulfate attack on structural concrete. The test results
indicate low concentrations of chloride, but the measured resistivities are
anticipated to present a significant potential for corrosion to buried ferrous metal.
Additional testing and evaluation by a Corrosion Engineer may be warranted to
provide specific recommendations for the proposed development where metallic
structures will be contact with the on-site soils.

Groundwater Conditions

Groundwater was encountered at a depth of approximately 15 feet during the drilling
operations. However, based upon the relative moisture and measured moisture contents
of the material recovered from the test borings, the groundwater table is considered to
have existed at depths on the range of 7 to 8 feet below grade. Perched water conditions
may develop depending seasonal precipitation where porous granular soils are underlain
by less permeable fine-grained soils as indicated by the continuous stratigraphy profiles
of the CPT soundings.

The historical high groundwater in the area is reported to be approximately 5 to 10 feet

below the existing ground based upon data presented by the California Geologic Survey
(CGS, 1997).

Principal Seismic Hazard

The principal seismic hazard to the site is ground shaking resulting from an earthquake
occurring along any of several major active and potentially active faults in Southern
California. Known regional active faults that could produce significant ground shaking at
the site include the Newport-Inglewood and San Joaquin Blind Thrust among others.
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The intensity of ground shaking at a given location depends primarily upon the
earthquake magnitude, the distance from the source, and the site response characteristics.
Peak Horizontal Ground Accelerations (PHGA) is generally used to evaluate the intensity
of ground motion.

A Probabilistic Seismic Hazard Analysis (PSHA) was performed using the computer
program FRISKSP (Blake, 2000) to estimate the PHGA. The analysis considers both
active and potentially active faults within a 60-mile radius of the site. Various
probabilistic functions were applied to the analysis to assess the uncertainty inherent in
the calculation with respect to magnitudes, recurrence intervals, fault geometry, and
attenuation relationships.

The probabilistic hazard evaluation was performed using three attenuation relationships:
Abrahamson and Silva 1997; Campbell, 1997; and Sadigh et al., 1997. The attenuation
relationships were used for a “soil” site to estimate ground motions at the site. The results
of the probabilistic seismic hazard analysis are summarized in the table below for two
specific risk exposures. The results of the probabilistic seismic hazard analysis are
provided in Appendix D.

Table 1 - Peak Ground Acceleration (PGA)

Probability of Exposure Period Average Return Peak Ground
Exceedance (%0) (years) Period (years) Acceleration (g)
10 50 475 0.33

2 50 2,475 0.57

Notes:

e  The 475-year Average Return Period is the ground motion basis for the 2001 California Building Code.

e  The 2,475-year Average Return Period is termed the Maximum Considered Earthquake (MCE) in
accordance with the methodology of the 2007 California Building Code.

e  The Peak Ground Accelerations pertain to horizontal motion.

Secondary Seismic Hazards

Secondary seismic hazards affecting the site may include fault rupture, soil liquefaction,
dynamic settlements, earthquake-induced lateral displacement, landslide, earthquake-
induced flooding, seiches, and tsunamis. An evaluation of these effects on the subject

site is discussed in the following sections.
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Fault Rupture

The site is not located within a currently designated Alquist-Priolo Earthquake
Zone (Hart and Bryant, 1999). No known active faults are mapped on the site.
Based on this consideration, the potential for surface fault rupture is considered to
be low at the site.

Liguefaction

Liquefaction is a seismic phenomenon in which loose, saturated, fine-grained
granular soils behave similarly to a fluid when subjected to high-intensity ground
shaking. Liquefaction occurs when three general conditions exist: 1) shallow
groundwater; 2) low density, fine, clean sandy soils; and 3) high-intensity ground
motion. Studies indicate that saturated, loose and medium dense, near-surface
cohesionless soils exhibit the highest liquefaction potential, while dry, dense,
cohesionless soils and cohesive soils exhibit low to negligible liquefaction
potential.

The subject site is located within an area that has been identified by the State of
California as being potentially susceptible to liquefaction. The potential for
liquefaction to occur has been evaluated in accordance with the requirements of
the State of California. The liquefaction analysis was conducted on the CPT data
and has been performed using the commercially available software package
LiquefyPro (v5; CivilTech, 2007). The liquefaction analysis performed by the
software complies with the procedures outlined in the NCEER Workshop
Proceedings Summary Report (Youd et al., 2001). The analysis was conducted
using an earthquake magnitude (M,,) of 7.0 and PGA of 0.41g.

The results of the liquefaction analysis indicate the potential for liquefaction to
occur within the strata of non-cohesive soils that exist below the ground water
table (7) feet. The primary effect of liquefaction is expected to be ground surface
settlement due to the consolidation of the liquefied material. The volumetric
strain and corresponding settlement based upon the methodology of Tokimatsu
and Seed (1987) was performed for the individual strata. The total settlement was
then summed and the estimated settlement of the ground surface is reported in the
output. The results of the analysis indicated the estimated settlement ranged from
approximately 2% to 3% inches with a maximum of 4% inches at CPT-3. The

graphical output of the program is presented in Appendix D.
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Earthquake-Induced Lateral Spreading

Lateral spreading is the result of liquefaction within sloping terrain where the
non-liquefied overlying material displaces down gradient. For lateral spreading
to occur, the liquefiable zone must be continuous, unconstrained laterally, and
free to move along gently sloping ground toward an unconfined area. However, if
lateral containment is present for those zones, then no significant risk of lateral
spreading will exist (CDMG, 1998). Since the site is located in an area of little
topographic relief, the potential for significant lateral spread is considered to be
low.

Landslides
No significant ground slopes exist in the vicinity of the site. Therefore, the

potential for seismically-induced landslides are not considered to be a potential
seismic hazard for the site.

Earthquake-Induced Flooding

This is flooding caused by failure of dams or other water-retaining structures as a
result of earthquakes. Since no major dams or water-retaining structures are
located near the site, the potential of earthquake-induced flooding is considered to
be very low.

Seiches

Seiches are large waves generated in enclosed bodies of water in response to
ground shaking. Due to the lack of the presence of enclosed bodies of water in
the vicinity of the subject site, seiches are not considered to be a seismic hazard to
the site.

Tsunamis

Tsunamis are waves generated in large bodies of water by fault displacement or
major ground movement. Based on the location of the site relative to the coast
and the elevation above sea level, tsunamis are not anticipated to be a hazard to
the project site.
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4.0 GEOTECHNICAL DESIGN AND DEVELOPMENT CONSIDERATIONS

Based upon the findings of our field exploration and visual review of the recovered soil samples,
the primary geotechnical considerations for development of the site are the potential for
liquefaction to occur within the non-cohesive soils; the relatively low strength and compressible
nature of the interbedded sediments; and the likelihood of shallow groundwater that will affect
below-grade construction. Other aspects that may also be of significance pending further field
exploration are the presence of existing fill and the highly moisture sensitive nature of the near
surface soils. The following is a discussion of these aspects of the site and considerations for
development.

4.1

Liguefaction

The relative density characteristics exhibited by the sands indicate the potential for
liquefaction to occur under strong ground-shaking such as the magnitude associated with
the seismic design requirements of the current California Building Code (CBC). The
effect of liquefaction is expected to be limited to ground surface subsidence due to the
relatively thin nature of the susceptible layers with the magnitude of settlement
preliminarily estimated to be on the order of 2% to 3% inches with a maximum of 4%
inches in the vicinity of the southwestern corner of the existing building. The greater
settlement at one location is due to the presence of two relatively thick layers, the first
extending from 20 to 30 feet below grade and the next from 36 to 46 feet. The
liquefaction characteristics exhibited by exploration at this location may be indicative of
a localized condition, but could equally be representative of conditions in unexplored
areas of the site due to the widely spaced locations of field exploration.

The estimated magnitude of settlement related to liquefaction is greater than typically
considered tolerable for structures. The actual effect on the structures will, however, be
related to the differential settlement that occurs. The variance in the calculated
settlement magnitudes (2 inches) is relatively low when considered over large spans as
may be expected to occur.

Recommendations subsequently presented in this report relative to settlement include the
recommendation that the structural engineer review the estimated differential settlement
attributed to liquefaction. The magnitude of settlement and the resulting angular
distortion may require special connection details to reduce the effects of these settlements
and maintain structural integrity.  Although structural damage may be avoided, the
estimated settlements attributed to liquefaction may result in architectural damage which
must be acknowledged and acceptable to the owner. If unacceptable, or if determined by
oy
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the structural engineer to threaten the structural integrity of the buildings, mitigation
measures will be required. Typical methods of mitigation include in-situ ground
improvement or the use of a deep foundation system.

Compressible Soils

The soils encountered from depths of approximately 5 to 12 feet consisted of clays that
exhibited medium stiff and locally soft consistency. Soils of similar consistency were
also encountered to a lesser vertical extent at depths of 20 and 30 to 35 feet below grade.
In addition to these clays, thin zones of fibrous organic peat deposits were also
encountered. The peat deposits appeared to be very thin at the locations explored by the
test borings and are not anticipated to be of significance. However, organic soils are
typically highly compressible and, if present in thicker zones elsewhere on the site, could
present significant considerations for development and may affect the selection of the
foundation system.

The primary issue regarding soil compressibility pertains to the medium stiff to soft
consistency clays. Soils of this nature are susceptible to long-term gradual compression
which will result in settlement of foundations/structures supported by these soils and
ground surface subsidence if significant quantities of fill are placed on the site to raise
grade. Due to the developed nature of the property, significant quantities of fill are not
expected to be necessary to achieve grades appropriate for construction. The results of
laboratory testing indicated these clays are potentially compressible; typical spread
footing foundations could experience significant settlement that may exceed structural
tolerances depending upon the magnitude of the structural loads and the resulting sizes of
the foundations.

The size of the footing is of significance since the depth of influence (i.e., stress increase)
extends to greater depths as the size of the footing grows larger in plan dimension. The
magnitude of soil strain, and therefore foundation settlement, increases as the depth of
footing influence increases. The use of spread footing foundations is expected to require
special preparation of the foundation bearing soils, i.e., a portion of the soils within the
foundation influence zone will need to be overexcavated and replaced with either suitable
on-site soils or a select structural compacted fill such as a crushed aggregate base course
material. The reuse of the on-site soils as the structural fill reinforcing layer below
footings is anticipated to be feasible for continuous strip and isolated square pad footings
that do not exceed 2 feet and 4 feet, respectively. The use a select crushed aggregate
material will facilitate compaction and also provide a greater reinforcing effect so that the
oy
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stresses transmitted to the underlying compressible soils will be reduced and thereby
control settlement. In the anticipation that the subgrade for the placement of this fill
material will be soft and unstable in its natural condition, a coarse crushed aggregate will
be required as the initial layer of fill to stabilize the subgrade and serve as a working mat.

In areas where a spread footing foundation system may not be feasible due to settlement,
a suitable foundation system may consist of a structural mat. A mat foundation may be
practical for the parking structure(s) due to the heavy structural loads typically associated
with these types of multi-story structures.

The settlements associated with liquefaction combined with long-term settlements due to
static loading and the compression of soils may be excessive for some types of structures
with either a spread footing foundation or structural mat foundation system. In this
event, either a deep foundation system or specialized ground improvement techniques
may be used. Based upon discussions with the client, we understand that a deep
foundation and extensive ground improvement techniques are not expected to be
economically viable for this site and these options are not desired for consideration. The
use of the Geo-Pier construction technique may, however, be a feasible alternative for the
site depending upon the structural loads and the resulting footing sizes.

Geo-Piers is a proprietary ground improvement technique which generally consists of
drilling large diameter boreholes (1- to 2-foot), typically to depths of 10 to 15 feet below
grade at regular intervals either throughout a proposed building area or the areas of
spread footing foundations. The boreholes are backfilled in lifts by the placement of
select coarsely graded crushed aggregate. Each lift of aggregate is dynamically
compacted using a proprietary, specially designed tamper. The resulting column of
aggregate essentially reinforces the soils within the upper region of the zone of
foundation influence, thereby increasing their bearing capacity and reducing settlement
potential.

Shallow Groundwater

The field exploration encountered groundwater at depths estimated to be on the order of 7
to 8 feet below grade. Seasonal fluctuation may occur, thereby resulting in periods in
which groundwater exists at shallower depths and water may be locally perched in
porous granular soils where underlain by less permeable material.

“
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The depth at which groundwater will likely exist at the site presents considerations for
below-grade construction and the design of subterranean structures. Utility trenches and
other excavations that extend below the water table will likely require temporary
dewatering depending upon the rate of water infiltration and the duration in which these
excavations remain open. Off-site disposal of groundwater may include considerations
with regard to hazardous substances due to the previous environmental assessments
conducted at the site that included groundwater monitoring wells. The design of
subterranean structures such as below-grade walls and floor slabs may require provisions
to resist hydrostatic pressures and be water-tight.

Moisture Sensitive Soils

The near surface soils that will be exposed during general site preparation and excavating
are expected to consist of fine sandy silt and clayey silt which are extremely sensitive to
moisture. Soils of this type require careful control of their moisture content to allow
proper recompaction and maintain stable subgrades. Grading during the wet winter
season may, therefore, result in significant grading difficulties which could require
significant processing/aeration of the soils to facilitate recompaction or off-site disposal
and import of suitable material for fill. Subgrades that are exposed to water infiltration
and become unstable may require similar processing or alteration of the subgrade by
chemical or mechanical means to develop a stable subgrade for construction.
Modification may include the addition of lime or Portland cement, or the placement of a
coarse crushed aggregate, possibly including an underlying geogrid, to develop stability.

Existing Fill

Fill soils that exist in unexplored areas of the site may require overexcavation and
recompaction to ensure adequate support for new improvements. In consideration of the
current development of the site and the developmental history described in the Phase |
Environmental Site Assessment, areas of existing fill requiring overexcavation to
extensive depth or lateral extent are generally not anticipated to be encountered. Existing
fill is, however, anticipated to underlie the vacant building, but these fill soils are also
anticipated to have been placed under engineering controlled conditions and should be
suitable for support although preparation of foundation areas for the proposed structures
may require the removal of this existing fill.

“
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5.0 PRELIMINARY RECOMMENDATIONS

The recommendations presented below are intended to be used for comparative cost estimation
purposes to evaluate the feasibility of the site for the proposed type of development. Due to the
limited exploration and laboratory testing program implemented thus far, combined with the
general description of the proposed development, further geotechnical analysis is expected to be
necessary to provide specific recommendations for design. Furthermore, the complexity of the
subsurface conditions and the importance of adequate delineation of the stratigraphy indicate
additional field exploration will be necessary.

51

Earthwork_

Earthwork that may be required for development of the site in the proposed manner is
expected to primarily consist of minor cuts and fills to establish finished grades.
Depending upon the nature of the automobile parking facilities, earthwork may also
include excavation for subterranean construction. General subgrade preparation is
expected to consist of overexcavation to depths of 1 to 2 feet below grade to prepare soils
disturbed by site clearing.

5.1.1 Footing Preparation

5.1.2

The majority of the earthwork is anticipated to be associated with the preparation
of foundation areas if a spread footing foundation system is used for support of
the buildings. The excavation may be limited to a specific depth and plan extent
surrounding each footing location as compared to a uniform overexcavation of the
entire building pad. The dimensions of the excavations to prepare footing areas
will be a function of the foundation size which is related to the allowable bearing
capacity and tolerable settlement On a preliminary basis, overexcavation is
estimated to be required to a minimum depth below the bottom of footings
(bearing grade) that is equal to the 1 to 1.5 times the width (B) of square column
footings or 1 to 2 times the width of continuous strip footings. The lateral extent
of this overexcavation beyond the edges of the footings should be equal to the
depth below the bearing grade.

Foundation Area Backfill Material

The use of the onsite soils as the structural compacted backfill within the
overexcavated footing trenches may be adequate in some instances, but will be a
function of the structural loads to be supported. Wall and column footings that do

£
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not exceed widths of 2 and 4 feet, respectively, may be supported by suitable, low
expansive potential on-site soils. Based on the results of limited laboratory
testing, the backfill material for preparation of larger footing areas is expected to
consist of soils that provide some increased reinforcing effect to reduce the
stresses transmitted to the compressible soils to reduce settlement potential.
Backfill material that will provide this reinforcing effect typically consists of
well-graded granular soils or, for greater effect, crushed aggregate. The actual
type of material recommended for backfill will be determined once structural load
data is provided for our use and detailed settlement analyses can performed.

Seismic Design Parameters

Seismic design parameters are provided based upon the 2007 California Building Code
(CBC). The following design parameters may be considered for the seismic analysis of
the structures proposed within the site:

Table 2 — Seismic Design Parameters

2007 California Building Code

Site Class Table 1613.5.2 E

Mapped Spectral Response Accelerations

0.2-second S Figure 1613.5(3) 1.588

1.0-second S; Figure 1613.5(4) 0.555
Site Coefficient (F,)  Table 1613.5.3(1) 0.9
Site Coefficient (F,)  Table 1613.5.3(2) 2.4
Design Spectral Response Acceleration

0.2-second SDg 0.953

1.0-second SD; 0.888

“
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Foundation Design

The conditions encountered at the test boring locations generally consist of interbedded
layers of medium stiff but occasionally soft consistency, compressible clays, loose sands
and medium stiff clayey silts. The encountered soil conditions are generally considered
suitable for support of a spread footing or structural mat foundation system, but specific
preparation of footing areas will be necessary as described in Section 5.1. The following
recommendations are provided on a preliminary basis for both types of foundation
systems. The primary benefit of a mat foundation is that the mat foundation will provide
a higher level of consistency in foundation performance and thereby reduce the potential
for differential settlement as may occur with the use of a spread footing foundation that
supports a wide variance in foundation loads and/or where greater settlements are
anticipated.

In consideration that specific structural load data were not yet available and the design
concept has not yet been determined, the recommendations for foundation design are
considered to be preliminary. We recommend that the recommendations presented in this
report be reviewed once the structural loads and framing system have been determined
and the planned finished grades have been established to provide parameters for design.

5.3.1 Spread Footing Foundation

The use of a spread footing foundation system may be feasible for the proposed
apartment building structures after proper preparation of the foundation areas as
previously described. The foundations may consist of isolated square pad
footings for column support and continuous strip footings for wall support. For
preliminary design purposes, footings supported on a structural fill layer
comprised of the on-site soils may be designed for a maximum net allowable soil
bearing pressure of 2,500 and 2,000 pounds per square foot (psf), for square and
continuous footings, respectively. The allowable bearing pressure values may be
increased to 4,000 and 3,200 psf for square pad and continuous strip footings,
respectively, if supported in a structural fill layer comprised of select granular
material as described in Section 5.1.2. The footings should extend at least 1 foot
into the newly placed structural compacted fill. The footings may be supported at
nominal depth below the finished surface of the below-grade floor. The minimum
footing widths are recommended to be at least 24 inches and 18 inches for
isolated square pad footings and continuous strip footings, respectively. The
recommended bearing pressures may be increased by one-third for short term

loading conditions.
1
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The resistance to lateral loads will be derived by the passive pressure acting
against the sides of foundations and the sliding resistance developed at the base of
the footings. Lateral load resistance may be calculated based upon an allowable
equivalent passive fluid pressure of 240 psf per foot of footing thickness and a
coefficient of sliding friction of 0.30 for footings supported by structural fill
comprised of on-site soils. These values may be increased to 360 pcf and 0.40 for
footings supported by the select granular fill. The use of passive pressure and
lateral load resistance requires continuous contact between the sides of footings
and the adjacent soils. The passive pressure may be increased by one third for
short term loading conditions.

Structural Mat Foundation

The parking structure in its preliminary design concept as a 6- to 7-story structure
is not expected to be supported by a spread footing foundation system. An
alternate foundation system that may be feasible consists of a structural mat
foundation supported on competent native soil or engineered fill. The use of a
mat foundation may, however, require ground improvement depending upon the
size of the structure in plan dimension and the actual magnitude of structural load.

On a preliminary basis, a structural mat foundation may be designed using a
Modulus of Subgrade Reaction (ky;) of 50 pounds per cubic inch (pci). The
maximum bearing pressure below areas of concentrated load under conventional
dead plus live load should not exceed 2,000 pounds per square foot (psf). The
allowable bearing pressure may be increased by one third for short duration
dynamic loads including wind or seismic forces.

Resistance to lateral load for the mat foundation will be derived from a
combination of passive pressure and frictional resistance. We recommend that an
equivalent fluid pressure of 220 pounds per cubic foot (pcf) be used in calculating
the passive resistance provided that the vertical face of the foundation is in full
contact with competent native soil or properly compacted engineered fill. A
coefficient of 0.25 may be used in calculating the frictional resistance along the
interface between concrete and soil. No reduction is required when combining
the passive pressure and frictional resistance.

“
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5.3.3 Foundation Settlements

Estimation of the total and differential settlements of a spread footing foundation
or a structural mat will require specific structural load data for the proposed
structures and can be better evaluated with further exploration of the subsurface
conditions.  On a preliminary basis, the total and differential settlements of a
spread footing foundation supported by a structural compacted fill layer of
specific minimum thickness and material type below bearing grade are anticipated
to be 1% and % inches, respectively. The settlement of a mat foundation will be
dependent upon the actual dimensions of the slab and the structural loading.

The settlements discussed above pertain to static conditions that are the result of
compression/consolidation of the soils. Due to the liquefaction potential,
additional settlement should be considered. The majority of the seismically-
induced/liquefaction settlement is on the order of 2% to 4% inches. Although this
magnitude is greater than typically acceptable for static conditions, the effect of
liquefaction settlement is recommended to be evaluated by assuming a differential
settlement of approximately 2 inches over a clear span of 50 feet. The structural
engineer should evaluate the estimated differential settlement to determine if any
special design or detailing will be required to reduce the effects and maintain
structural integrity.

Slabs-on-Grade

The first floors of the buildings may be designed and constructed a slab-on-grade. The
thicknesses of the floor slabs are generally anticipated to be 4 inches, but 5- or 6-inch
thick slabs may be required where special loading conditions exist. The structural
engineer should design the actual slab thickness and reinforcement based on structural
load requirements.

Cement Type and Corrosion Measures

Based on the results of soluble sulfate content testing, we recommend that foundation
concrete for the proposed structures at the subject site be designed in accordance with the
“negligible” category of the concrete mix design guidelines contained within the

California Building Code.
&
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The resistivity test result of the site soil indicates that these soils are corrosive to metals.
Significant precautions are, therefore, anticipated to be necessary relative to corrosion.
However, consideration should be given to retaining a corrosion engineer to obtain
recommendations for the protection of metal components embedded in the site soils.

Additional Services

The findings of this limited exploration and analysis indicate significant considerations
exist for design and development. In view of the complexity of the subsurface profile
combined with the lack of exploration within the area of the existing building, additional
exploration, laboratory testing and appropriate engineering analyses are recommended to
be performed once the development concept has been selected and structural details can
be provided for our use in analysis.

The preliminary recommendations presented herein have indicated some type of ground
improvement may be necessary. A feasible technique presented in this report is the
GeoPier proprietary method of ground improvement. Consultation with the local
representative is recommended to better evaluate the feasibility and associated costs if
implemented at the site.
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6.0 LIMITATIONS

The conclusions and recommendations in this report are based in part upon data that were
obtained from a limited number of observations, site visits, excavations, samples, and tests.
Such information is by necessity incomplete. The nature of many sites is such that differing
geotechnical or geological conditions can occur within small distances and under varying
climatic conditions. Changes in subsurface conditions can and do occur over time. Therefore,
the findings, conclusions, and recommendations presented in this report can be relied upon only
if Leighton has the opportunity to observe the subsurface conditions during grading and
construction of the project, in order to confirm that our findings are representative for the site.

Our conclusions and recommendations were derived based on engineering analysis, combined
with interpolation and extrapolation of subsurface conditions encountered during previous and/or
current field explorations. Changes in subsurface conditions over an area are not uncommon and
will occur over time. If change in subsurface conditions is encountered during construction, this
office will evaluate the conditions and make modifications to the conclusions and
recommendations accordingly.

Our professional services were performed in accordance with the prevailing standard of

professional care practiced by other geotechnical engineers in this area at this time. We make no
other warranty, either expressed or implied.
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