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PACIFIC SOILS ENGINEERING, INC.
710 E. PARKRIDGE AVENUE, SUITE 105, CORONA, CA 92879
TELEPHONE: (951) 582-0170, FAX: (951) 582-0176

PRB CONSTRUCTION January 17, 2008

32861 Camino Capistrano, Suite E Work Order 500643-A
San Juan Capistrano, CA 92675

Attention: Mr. Jason Jackson

Subject: GEOTECHNICAL INVESTIGATION

Proposed Pacific Amphitheatre Stage Buildings
Orange County Fairgrounds
100 Fair Drive
Costa Mesa, California

References: See Appendix

Gentlemen:

Pursuant to your request, Pacific Soils Engineering, Inc. (PSE), presents herein its geotechnical
report for the subject buildings. The proposed buildings will be constructed on the stage of the
Pacific Amphitheatre located on the Orange County Fairgrounds in the City of Costa Mesa, |
California. This report has utilized the information presented in the referenced reports and the
architectural and structural plans, as well as additional data collected during the recently
completed geotechnical investigation. The proposed development will consist of the construction
of two buildings on the stage of the Pacific Amphitheater, a single-story Video Building and a

two-story Office Production Building. Related improvements are also proposed.

The construction of the proposed improvements will surcharge the existing retaining walls at the
site. The structural engineer should evaluate whether the existing retaining walls at the site can
support the added surcharge. Our review and analysis indicate that the proposed development is
feasible, from a geotechnical standpoint, provided that the recommendations presented in this

report are incorporated in the design and construction of the development.

Actual site conditions will vary and modifications to the recommendations presented herein may
be required based upon conditions exposed during grading. Addressing environmental issues is

outside the scope of work performed by PSE.
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: {714) 220-0770 TEL: (310) 325-7272 or (323) 775-6771 TEL: {714) 7302122 TEL: (858) 560-1713
* (7114) 220-9589 FAX: (714) 220-9589 FAX: (714) 730-5181 FAX: {858) 560-0380




Work Order 500643-A : Page 11
January 17, 2008 '

We at Pacific Soils Engineering, Inc., appreciate the opportumty to be of service to you and your
organization. Should you have any questions or require additional information, please do not
hesitate to contact the undersigned at (951) 582-0170.

Respectfully submitted,
PACIFIC SOILS ENGINEERING, INC. Reviewed by:
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Certified Engineering Geologist Manager of Corona Office
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(1) Vincent Kevin Kelly and Associates, Atin: Mr. Kevin Kelley
(1) MAKE Architecture, Attn: Jess Mullen-Carey
(1) Chris Teuber
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1.0 INTRODUCTION

1.1 Background and Purpose

The subject site is located within the Pacific Amphitheatre located on the westerly
side of the Orange County Fairgrounds in the City of Costa Mesa. The proposed
development will consist of the construction of two buildings on the stage, a
single-story Video Building and a t\No;story Office Production Building along
with related iinprovements. The buildings will be constructed adjacent to the

retaining walls that currently encompass rear stage area.

PSE conducted a previous geotechnical investigation at the site for the
amphitheatre (PSE; 1981). The amphitheatre was constructed in 1983 and PSE
provided geotechnical testing and observation during construction. PSE has
recently completed a subsurface investigation at the site for the propoéed
development. PSE has prepared this report utilizing the geotechnical information

gathered from the recent subsurface investigation and the referenced reports.

The purpose of this report is to provide geotechnical recommendations for the
design and construction of the project as we understand it and as reflected on the
architectural plans prepared by MAKE Architecture and preliminary structural
plans prepared by Vincent Kevin Kelly and Associates. This report presents
grading and preliminary design recommendations in support of the proposed site

development.

1.2 Scope of Study
The scope of our study included the following tasks:

» Reviewing readily available geologic and geotechnical data pertinent to the
site, including PSE’s referenced report.

» Geotechnical logging and sampling of one hollow-stem auger boring drilled at
the site. The boring was excavated with a hand auger to a depth of five feet
prior to being drilled with the hollow-stem auger drill rig. No “in-situ”
samples were obtained within the upper five feet. Three other borings were

PACIFIC SOILS ENGINEERING, INC.
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advanced using a hand auger, but refusal was encountered at depths ranging
from two to five feet.

- » Conducting laboratory testing to establish general engineering properties of
the on-site subsurface materials.

> Presenting site-grading recommendations, including remedial grading and
utility trench backfill criteria.

» Providing preliminary recommendations relative to the design of foundations
and concrete slabs-on-grade.

> Evaluating groundwater conditions and the potential effects on the proposed
construction.

» Compiling a limited seismicity study.

» Preparing this report, which presents this firm’s findings, conclusions, and
recommendations to be used in the preliminary design of the proposed
development.

1.3  Report Organization
This report has been organized to summarize geologic and geotechnical data and

to present remedial grading recommendations relative to the proposed
development as reflected on the architectural plans prepared by MAKE
Architecture and structural plans prepared by Vincent Kevin Kelly and
Associates. The locations of PSE’s subsurface borings have been added to the
architectural site plan. Subsurface exploration logs, laboratory test procedures
and results, and data developed during this Stlldj;/ have been utilized in our

analyses and selected data is presented in this document.

The main text of this report is divided into the following sections: Introduction,
Project Description, Field Investigation and Laboratory Testing, Geologic

Conditions, Material Properties, Earthwork Conclusions and Recommendations,
Earthwork Considerations, Design Recommendations, and Closure. Included in

this report are the following appendices:

Appendix A - References

PACIFIC SOILS ENGINEERING, INC.
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1.4

Appendix B - Subsurface Exploration
Appendix C - Laboratory Testing

- Appendix D - Earthwork Specifications

Report Limitations

The conclusions and recommendations in this report are based on the data
developed during this study and on the project as described in this report and
reflected on the plans. Changes to the proposed development will necessitate

further review and analyses.

This study focused on the evaluation and analysis of the geotechnical conditions
of the subject site. Addressing environmental issues of the subject site is outside

the scope of work of Pacific Soils Engineering, Inc.

2.0 PROJECT DESCRIPTION

2.1

Location and Existing Conditions

The subject project is located near the westerly side of the Orange County
Fairgrounds in the City of Costa Mesa (Figure !, Site Location Map). More
specifically, the proposéd development is located on the stage of the Pacific
Amphitheatre.

The amphitheatre was constructed circa 1983 and consists of a stage surrounded
by concrete and grass seating. The stage is located approximately 26 feet below
the original ground surface, and concrete anchored retaining walls surround three
sides of the stage. A basement, roughly 10 feet in depth, is located below the
center of the stage. A pile-supported steel structure is located at the center of the
stage, roughly covering the same lateral extents as the basement. Access to the
basement is provided by trap doors located near the center of the stage and a

stairwell and tunnel located on the northerly side of the stage.

The stage is currently covered with concrete, with a reinforced concrete structural

slab covering the basement and a reinforced slab-on-grade covering the remaining

PACIFIC SOILS ENGINEERING, INC.
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2.2

outer portions of the stage. According to the original structural plans dated
January 3, 1983, the 5-inch thick slab-on-grade is reinforced with Number 5 bars

" placed at 18 inches on center. The back and sides of the stage are targely bound

by concrete retaining walls that are partially supported by deadman anchors. The
proposed buildings are located immediately adjacent to these anchored walls. The
heights of the wall located adjacent to the proposed Video Building range from
roughly 14 feet to 24 feet. The heights of the wall located adjacent to the
proposed Production Office Building range from roughly 20 feet to 23 feet.

Proposed Development

1t is proposed to construct two buildings on the stage. A single-story Video
Building is proposed on the northerly side of the stage and a two-story Office
Production Building is proposed on the southerly side of the stage. Related
improvements are also proposed including an elevator and a ramp connecting the
elevator to the Office Production Building. The two buildings will be steel
framed with a concrete slab-on-grade. It is proposed to support the Video
Building on continuous footings and to support the Office Production Building on

both spread and continuous footings.

According to the structural engineer, the Video Building will consist of three
steel-framed walls with the existing retaining wa}l being utilized as the back wall
of the building. The roof will be supported by the existing retaining wall and the
three newly constructed walls. Continuous wall loads of roughly 3,400 pounds
per lineal foot (1,600 pounds deal load plus 1,800 pounds live load) have been
estimated for this building.

The proposed Office Production Building will be freestanding and one to two-
stories in height. Continuous wall loads of roughly 3,400 pounds per lineal foot
(1,600 pounds deal load plus 1,800 pounds live load) have been estimated for the
single-story portion of this building. Column loads up to roughly 28.4 kips (14

PACIFIC SOILS ENGINEERING, INC.
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kips dead load plus 12 kips live load plus 2.4 kips roof load) have been estimated
for the two-story portion of this building. An elevator is proposed on the

- southeasterly corner of the stage. A steel access ramp will connect the elevator

with the upper floor of the Office Production Building.

3.0  FIELD INVESTIGATION AND LABORATORY TESTING

3.1  Current Field Investigation

One hollow-stem auger boring was drilled within the limits of the proposed Office
Production Building to a depth of 26 feet below the existing ground surface as part
of the current investigation. In addition, three other borings were advanced within
the proposed Video Building site using a hand auger. These hand-auger borings
were advanced to depths of up to 5 feet before refusal. A representative of this firm
logged the borings and selected soil samples were collected. Logs of these borings
are presented on Plates B-1 and B-2A through B-2C in Appendix B. The locations
of these borings are shown on Plates 1 and 2, which uses site plans prepared by
MAKE Architecture as bases.

3.2 Laboratory Testing

To assist in evaluating the geotechnical properties of the onsite materials,
laboratory testing was performed on bulk and relatively “undisturbed” ring
samples obtained during the field investigations. Laboratory testing results are

presented in Appendix C.

40 GEOLOGIC CONDITIONS

4.1  Geologic and Geomorphic Setting

The subject site is located within the Newport Beach 7.5-minute Quadrangle,
which includes the broad southern margin of the L.os Angeles Basin that
culminates abruptly with what is referred to as the Newport-Inglewood Zone of
Deformation. This zone is characterized by broadly warped coastal mesas of late

Miocene to early Pleistocene marine sediments and early to late Pleistocene

PACIFIC SOILS ENGINEERING, INC,
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4.2

4.3

marine terrace deposits, which are deeply incised by the antecedent ancestral

Santa Ana River system of late Pleistocene to early Holocene. The site rests on

" middle to early Pleistocene marine deposits that overlay bedrock, consisting of

Miocene to Pliocene-age fine sandstone and siltstone (Figure 2, Regional
Geologic Map). Samples obtained from the borings suggest that the marine

deposits extend to at least 26 fect below the stage elevation.

Stratigraphy
The site is underlain by Marine Terrace Deposits (Qtm) and artificial fill (af).

The artificial fill was placed during construction of the existing amphitheatre.
Boring B-1 encountered 3 feet of artificial fill likely associated with the
overexcavation beneath the stage concrete slab-on-grade. Borings B-2A through
B-2C encountered artificial fill to their total depths, and this artificial fill may be
associated with the backfill of the existing utility trenches. Deeper deposits of
artificial fill associated with the backfill of the basement stairway and tunnel
retaining wall may be present in the vicinity of Borings B-2A through B-2C.
Marine Terrace Deposits underlie the artificial fill at the site. The Marine Terrace
Deposits primarily consist of mottled orange to reddish brown silty sands to sandy

silts that were generally observed to be moist and dense/very stiff. ’

Groundwater J
Groundwater was not encountered during the subject exploratory investigation.
Groundwater was previously encountered (PSE, 1981) at a depth of
approximately 42 feet below the grade of the proposed improvements (68 feet
below the original ground surface). Historic high groundwater levels have been
reported to be greater than 30 feet in depth (CDMG, 19970) below original
grades. This depth is roughly four (4) fect below the grade of the proposed
improvements. The existing basement is roughly 11 feet below the grade of the

proposed imﬁrovements and has not experienced significant seepage or

detrimental groundwater problems. It is PSE’s opinion that groundwater is likely

PACIFIC SOILS ENGINEERING, INC.
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4.4

at a similar depth to that encountered previously (1 981) and will likely not affect

the proposed construction.

Geologic Structure

Complex faulting and folding dominate the geologic structure of the Los Angeles
Basin and surrounding mountain ranges. There are several large active fault
systems in the region surrounding the subject site (Figure 3). These fault systems
have been studied extensively and in a large part control the geologic structure of
Southern California. The prominent active regional fault systems affecting the
site are the Newport-Inglewood, San Joaquin Hills Blind Thrust, Palos Verdes,
Whittier/Elsinore and San Andreas Faults.

4.4.1 Prominent Regional Active Faults

Newport-Inglewood Fault Zone

The L.A. Basin branch of the Newport-Inglewood Fault system is located
approximately 6 kilometers southwesterly of the subject site. This fault
system, approximately 75 kilometers long, extends northwesterly from a
point approximately 3.5 kilometers offshore of L.aguna Beach to the Santa
Monica Mountains. The Newport-Inglewood is a right-ltateral fault system
chara;:terized by a series of en echelon (sub-parallel) faults which exhibit
considerable offset at depth with little on no surface displacement. The
slip rate for this fault is about 1.0 mm pér year, with a maximum

magnitude (Mw) of 6.7.

San Joaquin Hills Blind Thrust
This newly postulated fault system is based on Grant and others (2002)

research findings, and current standard of practice suggests that this fault
be considered a seismic source in régional hazard analysis. The fault
system is thought to extend from San Clemente State Beach to the Santa
Ana River. The model assumed in the analysis for this fault has a 23-

degree southwest dip extending from 2 kilometers to 8 kilometers in

PACIFIC SOILS ENGINEERING, INC.
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depth. The rupture bottom is approximately coincident with the location
of the offshore Newport-Inglewood Fault Zone. The slip rate 1s 0.50 +/-
0.20 mm per year, and it is based on the average late Quaternary uplift rate
of the San Joaquin Hills of 0.21 to 0.27 mm per year and inferred dip of 20
to 30 degrees. The maximum magnitude (Mw) is estimated at 6.6. Based
on FRISKSP, the closest distance from the site to the location of the
rupture plane, projected vertically to the surface, is approximately 3

kilometers.

Palos Verdes Fault Zone
The Palos Verdes fault system lies approximately 24 kilometers from the

site. The Palos Verdes fault is approximately 80 kilometers in length,
extending continuously from the Santa Monica Thrust southward across
Santa Monica Bay, crossing the Palos Verdes Peninsula. It then continues
southward into the Coronado Bank fault zone. It is generally considered
to be a vertical, right-lateral strike-slip fault system that has generated
uplift and folding of the Palos Verdes Peninsula. The slip rate for this
fault ranges from 0.1 to 3.00 mm per year, with a maximum magnitude

(Mw) of 7.1.

Whittier-Elsinore Fault Zone
The Elsinore/Whittier fault system lies approximately 29 kilometers from

the site. The Elsinore fault runs north from Baja, California for
approximately 180 kilometers where it splays near the Santa Ana River
into two segments, the Whittier fault and the Chino fault. This fault
system is a right-lateral strike-slip fault with some reverse-oblique slip on
the Whittier fault, which may be partially responsible for the uplift of the
Puente Hills. The slip rate for fhis fault ranges from 2.5 to 4 mm per year,

with a maximum magnitude (Mw) of 6.8.

PACIFIC SOILS ENGINEERING, INC.
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4.5

San Andreas Fault Zone

The San Andreas Fault zone lies approximately 79 kilometers
northeasterly of the subject site. In California, the San Andreas extends
northwesterly from the Mexican border to Point Arena where it continues
offshore before turning to the west in the vicinity of Cape Mendocino.
The San Andreas Fault is the major structural feature in California and
defines a transform boundary between the Pacific and North American
tectonic plates. Due to the length and complexity of this fault system, it
has been divided into sections on the basis of general trend. The southern
portion of the San Andreas, which extends from the Gulf of California to
the Transverse Ranges, is closest to the subject site. Displacement along
the San Andreas is right lateral strike-slip with a slip rate of about 25 to 35

mm per year and 2 maximum magnitude (Mw) of 7.2.

Earthquake Hazards

The subject site is located in southern California, which is a tectonically active
area. The type and magnitude of seismic hazards affecting a site are dependent on
the distance to the causative fault and the intensity and magnitude of the seismic
event. The seismic hazard may be primary, such as surface rupture and/or ground

shaking, or secondary such as liquefaction and/or ground lurching.

I

The State of California prohibits the location of most structures for human
occupancy across the traces of active faults through the Alquist-Priolo (A-P)
Earthquake Fault Zoning Act. The State Geologist assists local agencies By
delineating Earthquake Fault Zones in California. In order to protect public safety
from the effects of strong ground shaking, liquefaction, landslides or other ground
failure, and other hazards caused by earthquakes, the State of California passed
the Seismic Hazards Mapping Act in 1991. Seismic hazards relating to these two

acts are discussed below.
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4.5.1 Surface Rupture
Surface rupture is a break in the ground surface during or as a

consequence of seismic activity. The site is not located within an A-P
Fault Zone, nor are there any A-P Fault Zones near the site. No active
faults have been identified in the reviewed literature or observed onsite
during the referenced studies. The potential for surface rupture on this site
is therefore considered low; however, as is the case with most of

Californta, this potential cannot be completely eliminated as a possibility.

4.5.2 Seismically Induced Landsliding

The subject site is relatively level and the nearby slopes consist of
engineered artificial fill; therefore, seismically induced landsliding is not

expected to adversely affect the site.

4.5.3 Dvyvnamic Settlement

Dynamic settlement is the settiement of the ground surface during a
seismic event. Dynamic settlement includes liquefaction and dry-sand

settlement.

4.5.3.1 Liquefaction
Liquefaction is the phenomenon where seismic agitation of loose,

saturated sands and silty sands can result in a buildup of pore
pressures and, if sufficient to overcome overburden stresses, can
produce a temporary quick condition known as liquefaction. Once
the excess pore water pressure dissipates, the liquefied

zones/lenses consolidate causing settlement.

Groundwater was not encountered during the recent investigation
- and was encountered at depths of roughly 42 feet below the stage
elevation during a previous investigation at the site (PSE, 1981).

The site is generally underlain with artificial fill and Pleistocene-
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aged Marine Terrace Deposits with consistencies that were

. observed to be medium dense to dense/very stiff. Based on the age

and observed consistency of these materials, these materials are

considered to have a low susceptibility to liquefaction.

4.5.3.2 Dry Sand Settlement
The granular materials that underlie the site consist of artificial fill

" and Pleistocene-aged Marine Terrace Deposits with consistencies
that were observed to be medium dense to dense. These materials
are considered resistant to dry sand settlement. Therefore, dry
sand settlement is not anticipated to affect the subject

development.

4.5.4 Sciches

A seiche is a free or standing-wave oscillation on the surface of water in
an enclosed or semi-enclosed basin. The wave can be initiated by an
earthquake and can vary in height from several centimeters to a few
meters. Based on the distance to the site from reservoirs, the potential for

a seiche impacting the property is considered to be non-existent.

4.5.5 Tsunami

A tsunami is a great sea wave produced by a submarine earthuake or
volcanic eruption. Ht is characterized by great speed of propagation and
low observable amplitude on the open sea but can attain heights of up to
100 feet upon encountering shallow water. Significant damage can occur
along coastal areas subjected to such a wave. Due to the site's distance
from the coastline (4 miles) and elevation (approximately 42 feet above

sea level), a tsunami is not considered to pose a hazard.
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5.0

MATERIAL PROPERTIES

Presented herein is a general discussion of the analytic methods utilized in this report and

the geotechnical properties of the various soil types and earth materials encountered.

5.1

5.2

5.3

5.4

Excavation Characteristics

Based on the subsurface exploration data, it is our opinion that on-site materials

can be excavated with conventional earth moving equipment.

Corr_mressibﬂitv

The on-site materials that are highly compressible include the near surface
materials that have been disturbed during the demolition of existing
improvements at the site. Highly compressible materials will require removal
from fill areas prior to placement of fill and where exposed at grade in cut areas
within the building area. Recommended removal depths are presented in Section

6.1.

Hydro-Consolidation

The hydro-consolidation process is a singular response to the introduction of
water into collapse-prone alluvial sotls. Upon initial wetting, the soil structure
and apparent strength are altered and a virtually immediate settlement response
occurs. Test results performed on samples obtained from the recent field
investigatioh did not show a hydro-collapse potential. Accordingly hydro-

consolidation is not anticipated to affect the development.

Shear Strength
Shear strength tests were conducted a soil sampie that was remolded to 90 percent

of the maximum dry density as determined by ASTM Test Method D-1557-02,
The shear strengths for the remolded specimen have been estimated based on the

results of the test and are summarized in Table 5-1 below.
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5.5

5.6

5.7

Remolded Fill 150 34

Expansion Potential

According to the results presented in Appendix C, a representative sample of the
near surface soil is not considered expansive according to the criteria listed in

Section 1802.3.2 of the 2007 CBC.

Earthwork Adjustments

The following average earthwork adjustment factors are presented in the

following table:

‘Recommended Adjusin

Artificial Fill Negligible Shrinkage

The value may be used in an effort to balance the earthwork quantities. As is the
case with every project, contingencies should be made to adjust the earthwork

balance when -grading is in-progress and actual conditions are better defined.

]

Chemical Analyses

The on-site soils are classified as having a “negligible” soluble sulfate exposure
level when classified in accordance with Table 4.3.1 of ACI 318-05. The

resistivity of onsite soils indicates that these soils are “moderately” corrosive in

nature with respect to ferrous metals. Consideration should be given to consulting

with a Corrosion Engineer if a more extensive evaluation is required.

Upon completion of grading, samples should be collected and tested. Final

recommendations should be based on the results of those tests.
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6.0

EARTHWORK CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our geotechnical study, it is PSE’s opinion that the subject site is

suitable for the proposed development, provided the recommendations presented herein

are incorporated into the design and construction of the proposed development.

6.1

Site Preparation and Removals

All grading shall be accomplished under the observation and testing of the project
Geotechnical Engineer and Engineering Geologist in accordance with the

recommendations contained herein, the current Grading Code of the City of

Costa Mesa and this firm’s Earthwork Specifications (Appendix D).

Soils that have been disturbed during site demolition activities should be removed
from fill areas prior to placement of fill and should also be removed from shallow
cut areas where exposed at finish grades or in footing excavations. Guidelines to
determine the depth of removals are presented below; however, the exact extent
of the removals must be determined in the field during grading, when observation
and evaluvation of the greater detail afforded by those exposures can be performed

by the Geotechnical Engineer and/or Engineering Geologist.

The bottoms of all removal areas should be observed, mapped and approved by
the Engineering Geologist or his‘her representative and City representatives (as

required) prior to fill placement. '

6.1.1 Stripping
Vegetation, debris, and other deleterious materials are unsuitable as

structural fill material and should be disposed of off-site prior to
commencing removals and placement of compacted fills. All heavy

concentrations of roots, if encountered, should be removed.
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6.1.2

6.1.3

Distuarbed Artificial Fill and Marine Terrace Deposits

Demolition of the existing improvements at the site may disturb some of
the near-surface materials. Disturbed Marine Terrace Deposits and
artificial fill will require removal. The bottoms of the proposed footing
excavations may need to be scarified, moisture conditioned, and
compacted to project standards. Final determination for these
requirements should be made during grading by the Geotechnical

Engineer or his/her representative.

In general, onsite soils are suitable to be re-used as structural fill when
properly moisture conditioned and deleterious materials are removed.
Some processing, such as mixing and moisture conditioning, should be

anticipated.,

Existing Utilities and Utility Trench Backfill

It is proposed to leave some of the exiting utilities at the site in place.

Some of these utilities are located within the limits of the proposed
buildings. The exact depths and locations of these utility lines are
unknown. Durin'g grading, the Geotechnical Engineer or his/her
representative should evaluate the characteristics of the exposed backfill
materials for these utilities. If the backﬁl} materials are determined to be
unsuitable for the support of the proposed buildings-, the materials should
be removed and replaced with clean sand, gravel, br cement slurry.
Additional recommendations may be necessary if the utilities are located
within one (1) foot of the bottom of the foundation elements. Possible
recommendations may include rerouting the utiiity or deepening the
foundation elements on either side of the utility in order to “bridge” over

the utility.
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7.0

EARTHWORK CONSIDERATIONS

7.1

7.2

7.3

7.4

7.5

Compaction Standards

~ All fill and processed natural ground should be compacted to a minimum relative.

compaction of 90 percent, as determined by ASTM Test Method: D-1557-02.
Compaction shall be achieved at inghtly above the optimum moisture content,

and as generally discussed in the attached “Earthwork Specifications™.

Mixing and moisture conditions may be necessary in order to achieve the required

moisture conditions.

Observation
All removal bottoms should be observed and approved by the Engineering

Geologist and/or Geotechnical Engineer prior to fill placement.

Treatment of Removal Botioms

At the completion of unsuitable soil removals, the exposed bottom should be
scarified to a minimum depth of eight (8) inches, moisture-conditioned to above
optimum conditions, and compacted in-place to the standards set forth in this

report.

Fill Placement

After removals, scarification, and compaction of in-place materials are completed,
additional fill may be placed. Fill should be placed in thin lifts (8-inch bulk),
moisture conditioned to slightly above optimum, compacted and tested as grading

progresses until final grades are attained.

Mixing
In order to prevent layering of different soil types and/or different moisture
contents, mixing of materials may be necessary. The mixing should be
accomplished prior to and as part of compaction of each fill lift. Discing may be

required when either excessively dry or wet materials are encountered.
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Benching
Where the existing slope is steeper than 5-horizontal to 1-vertical and where

designated by the project Geotechnical Engineer or Engineering Geologist,

engineered fill material shall be keyed and benched into competent natural soil.

Oversized Materials

Materials greater than 8-inches will be unsuitable for use in shallow (less than 10-
feet) fills or within the depth of the deepest utility (whichever is greater).
Oversized materials (material larger than 8-inches), may be crushed, or disposed

of off-site.

Import Soils
Import soils, if required, should consist of clean, structural quality, compactible

materials similar to the on-site soils and should be free of trash, debris or other

objectionable materials.

PLANS AND SPECIFICATIONS SHOULD INDICATE THAT THE
GRADING CONTRACTOR SHALL NOTIFY THE PROJECT
GEOTECHNICAL ENGINEER NOT LESS THAN 72 HOURS IN ADVANCE
OF THE LOCATION OF ANY SOILS PROPOSED FOR IMPORT. EACH
PROPOSED IMPORT SOURCE SHALL BE SAMPLED, TESTED AND
APPROVED PRICR TO DELIVERY OF SOILS FOR USE ON THE SITE.

8.0 DESIGN RECOMMENDATIONS

8.1

Conventional Slab/Foundation Design Recommendations

According to the site plans, it is proposed to construct a one-story building and a
two-story building at the site. Based upon testing of a representative sample of
the near surface soils the onsite soils are considered to have a “Very Low”
expansion potential in accordance to Section 1802.3.2 of the 2007 CBC.
Preliminary foundation recommendations presented below are based upon this
anticipated expansion potential of the near-surface materials.

» Allowable bearing: 2,000 psf, based on a minimum depth
width and depth.
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8.2

» Lateral Bearing: 200 psf/foot of depth to a maximum of
2,000 pst. These values assume a
level condition at the toe.

» Sliding Coefficient: 0.35

» Minimum Embedment Depth: . 12-inches from lowest adjacent grade.

» Minimum Footing Width: 18-inches for continuous footings and
24-inches for isolated spread footings

» Minimum Footing Reinforcement All continuous; two (2) No. 4 bars,

{Exterior and Interior) one (1) near the top, and one (1) near

the bottom.

» Minimum Slab Reinforcement: No. 3 bars, at 18 inches on center each

‘ way.
» Minimum Slab Thickness: 4-inches (actual)
» Slab Subgrade Moisture: Minimum of 120% of optimum

moisture to a depth of 12 inches .

immediately prior to placing concrete.
The above values may be increased as allowed by Code to resist transient loads such
as wind or seismic. Building Code and structural design considerations may govern

depth and reinforcement requirements and should be evaluated.

Moisture and Vapor Retarding System
In accordance with Section 1807 of the 2007 CBC, a moisture and vapor retarding

system should be placed below all slabs-on-grade in portions of the structures
considered moisture sensitive. The retarder should be of suitable composition,
thickness, strength and low permeability to effectively prevent the migration of
water and reduce the transmission of water vapo.r to acceptable levels. Historically,
a 10-mil plasﬁc membrane, such as Visqueen placed between 2 to 4 inches of clean
sand, has been used for this purpose. The use of this system or other systems,
materials, or techniques can be considered, at the discretion of the designer, provided

the system reduces the vapor transmission rates to acceptable levels.
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8.3

8.4

8.5

Isolated Footings
Isolated exterior post/column footings should be tied into the main foundation

- system in at least two (2) orthogonal directions.

Additional Foundation Construction Considerations

» To reduce moisture penetration beneath the slab-on-grade areas, utility trenches
should be backfilled with lean concrete or concrete slurry where they intercept the
foundation perimeter. As an alternative, such excavations can be backfilled with
native soils moisture-conditioned to over optimum and compacted to a minimum
of 90 percent of the maximum dry density as determined in accordance with
ASTM Test Method: D 1557-02.

» Soil materials from foundation excavations should not be spread on slab on grade
areas unless it is compacted and tested.

» Foundation excavations should be observed by a representative of this firm prior
to the placement of forms, reinforcement or concrete. The excavations should be
free of all loose and sloughed materials, be neatly trimmed and moisture
conditioned at the time of concrete placement.

Surcharge or Existing Retaining Walls
The proposed buildings and access ramp are expected to impose surcharge loads on

the existing retaining walls and retaining wall foundations. The structural engineer
should evaluate whether the added loading to the retaining walls and retaining wall
foundations are within the tolerable structural limits of the existing walls and
foundations. The structural engineer should also evaluate whether the added loading
to the existing retaining wall foundations are within the limits of the allowable
foundation bearing pressures of the existing retaining wall foundations. Design
parameters provided in the referenced report indicate that the foundations may have
been designed using an allowable bearing pressure of 2,000 pounds per square foot
(PSE, 1981). However, the original structural calculations were not reviewed by this
firm. According to the original structural plans for the amphitheatre, the retaining
wall adjacent to the two proposed buildings is supported on a continuous footing that
is roughly 7% feet wide with the bottom of the foundation located 3 feet below the

top of the stage.
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The Video Building is expected to surcharge the existing retaining wall for the
basement access stairwell and tunnel. Portions of the continuous footing for the

" Video Building are located within 2 feet horizontally from this wall. The surcharge
on the retaining wall due to the footing (assuming a continuous footing load of
roughly 3.4 kips per foot and assuming the bottom of the footing is located roughly 1
foot below existing grades at the site) has been estimated and is shown on Figure 4.
Figure 4 shows added surcharge loads on the wall for portions of the wall located
within roughly 2 feet from the footing; the surcharge loads on the wall decrease as the
distance from the footing to the wall increase. The structural engineer should

evaluate whether the existing retaining wall can tolerate this added surcharge.

8.6  Settlement
For foundations designed based on the above values total settlements under structural

loads should be less than 1-inch and differential settlements under structural loads

should be less than ¥-inch across 40 feet.

Settlement of the existing retaining wall footings due to the added loading of the

proposed buildings is expected to be less than Y4 inch.

8.7 Seismic Design Parameters

The following seismic design parameters are presented to be code compliant to
the California Building Code (2007). The subject site has been identified to be a
"D" site class in accordance with Table 1613.5.3 (1) of the 2007 CBC. The site is
located at Laﬁtude 33°39' 58.28" N and Longitude 117° 54' 17.33" W. Utilizing
this information, the computer program USGS Earthquake Ground Motion
Parameters Version 5.0.7, and ASCE 7 criterion, the seismic design category for
0.20 second (Ss) and 1.0 second (S1) period response accelerations can be
determined (Section 1613.5.5.1, CBC, 2007) along with the design spectral
response accelerations (Section 1613.5.4, CBC, 2007).
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8.8

8.9

8.10

Exterior Flatwork

The minimum thickness of all exterior concrete should be 4 inches (actual).

" Subgrade soils should contain at least 120 percent of the optimum moisture

content to a depth of 12-inches immediately prior to placing concrete. The
structural engineer should evaluate the need for reinforcement and doweling of
exterior flatwork areas, raised porches and stairways. Control joints should be

provided at a minimum spacing of 10+ feet,

Utility Trench Excavation and Backfill

All utility trenches should be shored or laid back in accordance with applicable
OSHA standards. 'Utility trench backfill should be compacted to at least 90
percent of maximum laboratory dry density as determined in accordance with
ASTM Test Method: D 1557-02. On-site soils may not be suitable for use as

bedding materials but will be suitable for use in backfill.

Compaction should be accomplished by mechanical means. Jetting of native soils
will not be acceptable. Under-slab trenches should also be compacted to project

specifications. If native soils are used, mechanical compaction is recommended. -
The Geotechnical Enginéer should be notified for observation and testing prior to

placement of the membrane and slab reinforcement.

Tt is suggested that the utility trenches be backfilled with concrete slurry where
they intercept the perimeter footings (under the footing) to reduce the potential for

moisture migration below the slab area.

Concrete Mix Design

Testing of site soils during previous grading operations indicated “negligible”
sulfate concentrations when classified in accordance with Table 4.3.1 of ACI 318-

(5. As such, sulfate resistant concrete is not required by ACI 318-05.
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9.0

8.11

Site Drainage
Final site grading should assure positive drainage away from structures. The use

" of gutters and down spouts to carry roof drainage well away from structures is

recommended.

CLOSURE

9.1

9.2

(eotechnical Review

As is the case in any grading project, multiple working hypotheses are established
utilizing the available data and the most probable model is used for the analysis.
Information collected during the grading operations is intended to evaluate the
hypothesis and some of the assumptions summarized herein may need to be
changed as more information becomes available, Some modification of the
grading recommendations may become necessary, should the conditions

encountered in the field differ significantly than those hypothesized to exist.

Pacific Soils Engineering, Inc. should review the pertinent plans and sections of
the project specifications, to evaluate conformance with the intent of the

recommendations contained in this report.

If the project description or final design varies from that described in this report,
Pacific Soils Engineering, Inc., must be consulted regarding the applicability of,

and the necessity for, any revisions to the recomimendations presented herein.

Pacific Soils Engineering, Inc., accepts no liability for any use of its

recommendations if the project description or final design varies and Pacific Soils

Engineering, Inc., is not consulted regarding the changes.

Limitations

This report is based on the project as indicated on the architectural plans prepared
by MAKE Architecture and on the structural plans prepared by Vincent Kevin
Kelly and Associates, on the information communicated by the structural

engineer, and on the information obtained from the borings at the approximate
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locations indicated on the plans. The findings are based on the results of the field,
laboratory, and office investigations combined with an interpolation and

~ extrapolation or conditions between and beyond the boring locations. The results
reflect an interpretation of the direct evidence obtained. Services performed by
Pacific Soils Engineering, Inc., have been conducted in a manner consistent with
that level of care and skill ordinarily exercised by members of the profession
currently practicing in the same locality under similar conditions. No other
representation, either expressed or implied, and no warranty or guarantee is

included or intended.

The recommendations presented in this report are based on the assumption that an
appropriate level of field review will be provided by Geotechnical Engineers and
Engineering Geologists who are familiar with the design and site geologic
conditions. That field review shall be sufficient to confirm that geotechnical and
geologic conditions exposed during grading are consistent with the geclogic
representations and corresponding recommendations presented in this report.
Pacific Soils Engineering, Inc., should be notified of any pertinent changes in the
project plans or if subsurface conditions are found to vary from those described
herein. Such changes or variations may require a re-evaluation of the

recommendations contained in this report.

The data, opinions, and recommendations of this’ report are applicable to the
specific design of this project as discussed in this report. They have no
applicability to any other project or to any other location and any and all
subsequent users accept any and all liability resulting from any use or reuse of the
data, opinions, and recommendations without the prior written consent of Pacific

Soils Engineering, Inc.

Pacific Soils Engineering, Inc., has no responsibility for construction means,
methods, techniques, sequences, or procedures, or for safety precautions or

programs in connection with the construction, for the acts or omissions of the
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CONTRACTOR, or any other person performing any of the construction, or for

the failure of any of them to carry out the construction in accordance with the

~ final design drawings and specifications.
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APPENDIX B

Subsurface Investigation

A limited access hollowstem auger drill rig was utilized to excavate one boring within the
subject site o a depth of 26 feet below existing grades. Three additional borings were advanced
using a hand-auger to depths of up to 5 feet. The approximate locations of the exploratory
borings are shown on the accompanying Plates 1 and 2 and the Geotechnical Boring Logs are

attached.

Representative bulk soil samples were obtained at various depths. Ring samples were obtained
by driving a Modified California Sampler into the material a total of 18-inches or until refusal.
Blow counts required to drive the sanipler the final 12 inches are indicated on the Geotechnical
Boring Logs. The Modified California Sampler is a spoon-type sampler, which has an inside
diameter of 2.42-inches and a tapered cutting tip at the lower end, The barrel is lined with thin
brass rings, each 1-inch in length. Material is retained within the brass rings during the driving

of the sampler.

The ring samples and bulk samples were transported to PSE's laboratory for testing. Laboratory

testing procedures and test results are presented in Appendix C of this report.
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- UNIFIED SOIL CLASSIFICATION SYSTEM

Major Divisions |grf] Itr Deseription Major Divisions erl] ltr Description
T Well-graded gravels or gravel sand Inorganic silts and very fine sands,
Gravel » SGW mixtures, little or no fines M| rock flour, silty or clayey fine sands
and 12 Silts or clayey silts with slight plasticity
"=| |Pooriy-graded gravels or gravel ! - .
Gravelly = |GP | sand mixture, llgttle or no fines And / Inorganic clays of low to medium
Soil = / CL| plasticity, %ravelly clays, sandy clays,
oils  |= : _ Clays / silty elays, lean clays
More th Silty gravels, gravel-sand-silt Fine |yy .qp
Coarse 0% of GM) mixtures Organic silts and organic silt-clays of
i Grained OL |low plasticity :
: fraction Cla ravels, pravel-sand-cla
Grained | retsined on ayey gl » T Y o
No. 4 sieve é GCmixtures Soils Inorganic silts, micaceous or
Soils diatomaceous fine or silty soils,
Well-graded sands or gravelly X clastic silts
sands, little or no fines Morethan | - Silis
Sand 50% passes T T —
More than No. 200 And Inorganic clays of kigh plasticity,
et and Poorly-graded sands or gravelly sieve N CHj fat clays
No.200 | Sandy sands, little or no fines Clays
sieve Soils . LL > 50 (£ T T -
T - — ) Organic clays of medium to high
More tuan [.|1 M Silty sands, sand-silt mixtures %OH plasticity
so%ol [{ [ Wy
coarse  |f) . :
pﬂ:’;’;‘m‘_ 4 K/SC Clayey sands, and-clay mixtures Highly Organic ip’[‘ Peat and other highly organic soils
sieve //2 Soils .
BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of iwo groups are designated by combinations of group symbols.
PARTICLE SIZE LIMITS _
U.S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS
200 40 10 4 34" 3 1z"
Silts ' Sand Gravel
and Cobbles Boulders
Clays Fine Medium Coarse Fine Coarse
RELATIVE DENSITY CONSISTENCY CLASSIFICATION HARDNESS
Sands and Gravels | Blows/Foot (SPT) Silts and Clays Criteria Bedrock
Very Loose <4 Very Soft Thumb penetrates soil >1 in. Soft
Loose 4-10 Soft Thumb peneirates soil 1 in. Moderatcly Hard
Medium Dense 11-30 Firm Thumb penetrates soil 1/4 in. Hard
Dense 31-50 Stiff Readily indented with thumbnail ' Very Hard
Very Dense =50 Very Stiff Thumbnail will not indent soil
LABORATORY TESTS
Symbol Test
. SOIL MOISTURE
DS Direct Shear SIZE PROPORTIONS
DSR Direct Shear (Remolded) Increasing Visual Moisture Content
CON Consolidation
. . Trace-<5%
SA Sieve Analysis Dry - Dry to touch
MAX Maximum Density . . Few-5t0 10 %
RV Resistance (R) Value Moist - Damp, but ne visible free water .
EFl Expansion Index Wet - Visible free water Some-15t025 %
SE Sand Equivalent
AL Atterberg Limits
CHEM Chemical Analysis
HY Hydrometer Analysis

PACIFIC SOILS
ENGINEERING, INC.

PLATE B

KEY TO EXPLORATORY BORING LOGS

@




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PRCJECT NO. 500643-A PROJECT NAME Pacific Amphitheatre BORING DESIG. B-1
DATE STARTED 12/21/07 GROUND ELEV. 43 LOGGED BY SJD
DATE FINISHED 12121197 GW DEPTH (FT) DRIVE WT. 140 lbs.
DRILLER Jet DROP 30 in.
TYPE OF DRILL RIG 8" HSA
W o - ES|grt Z
T~ /7] oz (T
FE & [ZE = S =1 2= 3%5-“—% Gg
el 4 |2 8 2 o2 GEOTECHNICAL DESCRIPTION TN ﬁgs; T o
o by o E Tl 28 e L |oF
D Concrete, 5"
1 1 i Foqs M ARTIFICIAL FILL (af); Silty Sand, fine-grained, some clay DSR
i 8 DR R intermixed, mottled, orangish brown, brown, and light yellowish MAX
40— : ._;:' B brown, moist, medium dense gll-lign
] 4 T SM MARINE TERRACE DEPOSITS (Qtm): Silty Sand, fine-grained,
b, Lt slighty mottled, greyish brown, dense
5 — SRR —
4R 70 {-fo-) @ 5 ft. - some clay, mottled, greyish brown and yellowish brown, 134|111 | 72 [CON
1 — AERs moist, dense HY
] 35 R 75 e @ 7.5 ft. - finer-grained, slightly mottied, yeltowish brown, moist, 410111 77
AN medium dense
10 T S __ —
4 R | 890" ML @ 10 ft. - SANDY SILT, sand is fine-grained, slightly mottled, olive 13.7| 108! 69 [CON
. — grey and olive brown with some orangish brown staining, moist, very HY
7] stiff
30+ ’
B TRl L] sM [ @75~ SICTY SAND, fine-grained, sightly mofied, grey with ~ | 7.0 | 95 | 25
-1 — SR orangish brown staining, meist, dense
1 254
7 TRlsono [1710]  sM [ @201 - very fme-grained, slightly mofiied, greyish brown and oive™ | 8.9 | 102 | 38
b — [ '-". brown with orangish brown staining, moist, dense
1 20-
P71 JRlsene [T°T] sM [ @25 - iess sik, fine to coarse-grainad, ornagish brown, mois, ] 6.7 | 101 | 28 |ny
. 1 S— ~dense fo very dense Ve
TOTAL DEPTH 26 FEET
NO GROUNDWATER ENCOUNTERED
SAMPLE TYPES: ¥ GROUNDWATER '
[R] RING (DRIVE) SAMPLE M= SEEPAGE PACIFIC SOILS INC
(8] SPT (SPLIT SPOON) SAMPLE ENGINEERING, .
(Bl BULK SAMPLE  [T] TUBE SAMPLE PLATE B-1




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 500643-A - PROJECT NAME Pacific Amphitheatre
DATE STARTED 12121/07 GROUND ELEV. 43 BORING DESIG, B-2A
DATE FINISHED 12/21/07 GW DEPTH (FT) LOGGED BY 5JD
DRILLER Jet DRIVE WT. NOTE
TYPE OF DRILL RIG Hand Auger DROP
b L —
L) = Hm v 8 %5' DD:E:‘— EE .5__‘ Em
= i |ER| 2 = m el =58 o i =
B¢l o EXl S | 2| BE GEOTECHNICAL DESCRIPTION Dz >z [CLF =@
oe| I |« z I e o0 o] ks or
] E W =¢|ca| 3
|
] %3 . Concrete, 5" A
1 SP-SM | "ARTIFICIAL FILL (ah: Silty Sand and Sand, yallowish brown, moist
| 40_ ::- Sk 1AH
i TOTAL DEPTH 24
- REFUSAL ON PLASTIC CONDUITS (ELECTRICAL?)
5— N —
SAMPLE TYPES: ¥ GROUNDWATER PACIFIC SOILS
[Rl RING (DRIVE) SAMPLE - SEEPAGE ENGINEERING. INC
[S] SPT (SPLIT SPOON)} SAMPLE L JOINTING C: CONTACT ’ .
(Bl BULK SAMPLE  [TITUBE SAMPLE |5 SHEAR _RS: RUPTURE SURFACE PLATEB-2A




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 500643-A PROJECT NAME Pacific Amphitheatre BORING DESIG. B-2B
DATE STARTED 12/21/07 GROUND ELEV. 43 LOGGED BY SJD
DATE FINISHED 12/21/07 GW DEPTH (FT) DRIVE WT.
DRILLER Jet DROP
TYPE OF DRILL RIG Hand Auger
> 1T}
ol > [Zw 2 8 35 5 EE;EH Ge
ae ﬁ z% Q 2 o g GEQTECHNICAL DESCRIPTION B |<2 %53\2 z &
o= % & g o (?D- g 8 DD: g o] oF
)
- Zddid Conciete, 5"
1 i SPSM | ARTIFICIAL FILL (af: Silty Sand and Sand, several large pieces of
. SN concrete debris (wash?), yellowish brown, moist )
40— TOTAL DEPTH 2'
7 i REFUSAL ON CONCRETE (FOOTING OR ENCASED CONDUITS)
5.. T —
SAMPLE TYPES: ¥ GROUNDWATER IFIC S
[B] RING {DRIVE} SAMPLE M~ SEEPAGE EﬁglNlEcERO":ILéS INC
(5] SPT (SPLIT SPOON) SAMPLE ’ :
[Bl BULK SAMPLE  [T] TUBE SAMPLE PLATE B-2B




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 500643-A PROJECT NAME Pacific Amphitheatre BORING DESIG. B-2C
DATE STARTED 12/211007 GROUND ELEV. 43 LOGGED BY SJD
DATE FINISHED 12/21/07 GW DEPTH (FT) DRIVE WT.
DRILLER Jet DROP
TYPE OF DRILL RIG Hand Auger
> W o
S =
== %U—l 2 g %gl g EE;QH & 2
Lo WSk B ] O = GEOTECHNICAL DESCRIPTION EEIS2kes T w
ww | @ |22 = ¥ o o8|letre| Fu
Q B | @ E S5 O3 |E4'S |oF
= =
- S5 Concrete, 5"
7] SP-SM ARTIFICIAL FiLL (af): Silty Sand and Sand, several large pieces of
N 1 concrete debris (wash'?), yellowish brown, moist
40—
5] i @ 5ft. - piecs of concrete (conduit?) ' -
TOTAL DEPTH &'
REFUSAL DUE TO ELECTRICAL LINE {CONCRETE ENCASED
ELECTRICAL CONDUIT?)
SAMPLE TYPES: ¥ GROUNDWATER PAC":IC SOI LS
[R] RING (DRIVE) SAMPLE ' - SEEPAGE ENGINEERING. INC
[S] sPT {(SPLIT SPOCN) SAMPLE = b
(Bl BULK SAMPLE  [T) TUBE SAMPLE PLATE B-2C
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Work Order 500643-A Page C-1
January 17, 2008

APPENDIX C

Laboratory Data

The results of laboratory testing performed during this study are enclosed within this Appendix.

Table C-1 presents a summary of laboratory test results.

The following laboratory tests were performed on representative samples in accordance with the
applicable latest standards or methods from the ASTM, Uniform Building Code (UBC) and

California Department of Transportation.

Classification
Soils were classified with respect to the Unified Soil Classification System (USCS) in
accordance with ASTM D-2487 and D-2488.

Consolidation Tests

Consolidation tests were performed on two relatively undisturbed soil samples in accordance
with procedures outlined in ASTM D-24335. Sampies were placed in a consolidometer and loads
were applied incrementally in geometric progression. The samples (2.42-inches in diameter and
1-inch in height) were permitted to consolidate under each load increment until the slope of the
characteristic linear secondary compression portion of the thickness versus log of time plot was

apparent.

The percent consolidation for each load cycle was recorded as the ratio of the amount of vertical
compression to the original i-inch height. Hydro-consolidation (collapse) and expansion
characteristics were also evaluated by monitoring the change in volume with saturation while the
specimen was confined under constant normal stress. The consolidation test results are shown

on Plates C-1 and C-2.

Direct Shear Tests
A direct shear test was performed on one sample that was remolded to 90 percent of the

maximum dry density as determined in accordance with ASTM Test Method: D 1557-02.

Samples were saturated overnight in a confined condition prior to testing. The apparatus used is

PACIFIC SOILS ENGINEERING, INC.
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in conformance with the requirements outlined in ASTM Test Method: D-3080. The test
specimens (1-inch in height and 2.5-inches in diameter) were subjected to simple shear along a
plane at mid-height.

The samples were sheared under various normal loads, a different specimen being used for each

normal load. A strain of 0.050-inches per minute was used to evaluate shear strength values.

The specimens were sheared until the shear stress reached a constant value or uniil the sample

deformation had reached api)roximately 10 percent of the original diameter.

The shear stress values obtained from the tests were plotted versus the applied normal pressures.
An appropriate straight line was drawn through the plotted points to obtain the shear strength
envelope. The cohesion and angle of internal friction of the soil materials were evaluated from

the shear strength envelopes. The direct shear test results are shown on Plate C-3.

Maximum Density/Optimum Moisture

The maximum dry densities and optimum moisture contents of one representative bulk sample

were evaluated in accordance with ASTM D-1557/Method A. The results of these tests are

summarized in Table C-1.

Particle Size Analysis
Modified hydrometer portions of ASTM D 2442-72 were conducted to aid in classification of the

soils. The results of the particle size analysis are presented in Table C-1.

Expansion Index Tests

Expansion Index testing was performed to evaluate the expansion potential of typical on-site
soils. Testing was carried out according to UBC Method 18-2. The resulis are presented in
Table C-1.

Chemical Analyses

Resistivity and pH testing was performed by PSE to evaluate the corrosivity characteristics of

on-site materials in accordance with ASTM Test Method G57. The sulfate and chloride contents

PACIFIC SOILS ENGINEERING, INC.
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of a selected sample were evaluated by KYH Co., Analytical Laboratory. The results of these

tests are included in the following table.

B-1 @ %4-3 feet 0.010 0.004 7.7 1,300

*Sulfate and Chloride Content tests provided by KYH Co. Analytical Laboratory, Santa Ana, California

PACIFIC SOILS ENGINEERING, INC.
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COMPRESSIVE STRESS IN TSF

0.1 2 3 4 5 6 7891 2 3 4 5 6 7 8910
2.0

0.0

)f

20

3.0 <

4.0

PERCENT CHANGE IN HEIGHT
L/

5.0

6.0

7.0

8.0

. dry - in situ in situ -200 group .
boring | depth {ft.) | Gensity (peh)| moist. (%)|satur. (%)|sieve (%)] symbol | tyPical names

B8-1 5.0 111 13.4 72 22 SM [ Marine Terrace Deposits (Qtm): Silty Sand

REMARKS: WATER ADDED AT 0.53 TSF

PACIFIC SOILS
CONSOLIDATION CURVE @ ENGINEERING, INC.

W.0. 500643-A PLATE C-1




COMPRESSIVE STRESS IN TSF
0.1 2 3 4 5 B8 7891 2 3 4 5 6 7 8910
-2.0
-1.0
0.0 —
= 1.0
Iz
(_D_ _ ~
£ E = Ehas s
= 20 = )
w .
(D . J
=
£
5 3.0
'_.
=
L
£
& 4.0
o
5.0
6.0
7.0
8.0
. dry in situ in stt -200 group .
boring | depth (ft.) density (pef) mtla?sf.' (%) salpuﬁl(l‘l%) sieve (%) syrmbol typical names
B-1 10.0 108 13.7 69 62 ML Marine Terrace Deposits (Qtm): Sandy Silt
REMARKS: WATER ADDED AT 0.53 TSF
PACIFIC SOILS
CONSOLIDATION CURVE @ ENGINEERING, INC.
W.0O. 500643-A PLATE C-2




4,000

3,750
3,500
3,250
3,000
2,750
2,500
2,250
2,000

1,750

SHEAR STRESS Ibs./ft 2

1,500
1,250
1,000
750
500

250

DIRECT SHEAR TEST
Remolded at 90% Relative Compaction - Residual Strength

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
NORMAL STRESS lbs./ft 2

boring jdapth (ft.) dens(ijt;{y(pcf) m:.)ri‘s?.itzl“/u) sie;\?:?%) symbol | typical names
B1 | 05 25 | SM | Arificial Fill af): Silty Sand
COHESION 150 psf.
FRICTION ANGLE 34.0 degrees
PACIFIC SOILS
DIRECT SHEAR TEST @ ENGINEERING, INC.
W.0. 500643-A PLATE C-3
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PACIFIC SOILS ENGINEERING, INC,
EARTHWORK SPECIFICATIONS

These specifications present generally accepted standards and minimum carthwork requirements

for the development of the project. These specifications shall be the project guidelines for

carthwork except where specifically superceded in preliminary geolo 8y and soils reports, grading

plan review reports or by prevailing grading codes or ordinances of the controlling agency.

I. GENERAL

A

The contractor shall be responsible for the satisfactory completion of all earthwork
in accordance with the project plans and specifications. '

The project Soil Engineer and Engineering Geologist or their representatives shall
provide testing services, and Geotechnical consultation during the duration of the
project.

All clearing, grubbing, stripping and site preparation for the project shall be
accomplished by the Contractor to the satisfaction of the Soil Engineer.

It 1s the Contractor’s responsibility to prepare the ground surface to receive the
fills to the satisfaction of the Soil Engineer and to place, spread, mix and compact
the fill in accordance with the job specifications and as required by the Soil
Engineer. The Contractor shall also remove all material considered by the Soil
Engineer to be unsuitable for use in the construction of compacted fill.

The Contractor shall have suitable and sufficient equipment in operation to handle
the amount of fill being placed. When necessary, equipment will be shut down
temporarily in order to permit proper compaction of fills,

1I. SITE PREPARATION

A

Excessive vegetation and all deleterious material should be disposed of offsiic as
required by the Soil Engineer, Existing fill, soil, alluvium or rock materials
determined by the Soil Engineer as being unsuitable for placement in compacted
fills shall be removed and wasted from the site. Where applicable, the Contractor
may obtain the approval of the Soil Engineer and the controlling authorities for
the project to dispose of the above described materials, or a portion thereof, in
designated areas onsite.

After removals as described above have been accomplished, earth materials
deemed unsuitable in their natural, in-place condition, shall be removed as
recommended by the Soil Engineer/Enginecring Geologist.

RPACIFIC SOILS ENSINEERING, INS.



Earthwork Specifications

Page 2

HI.

After the removals as delineated in Ttem IL, A above, the exposed surfaces shall bs
disced or bladed by the Contractor to the satisfaction of the Soil Engineer. The
prepared ground surfaces shall then be brought to the specified moisture

-condition, mixed as required, and compacted and tested as specified. In arcas

where it is necessary to obtain the approval of the controlling agency, prior to
placing fill, it will be the contractor’s responsibility to notify the proper
authorifies.

Any underground structures such as cesspools, cisterns, mining shafis, tunnels,
septic tanks, wells, pipelines or others not located prior to grading are to be
removed or treated in a manmmer prescribed by the Soil Engineer and/or the
controlling agency for the project.

COMPACTED FILLS

A

Any materjals imported or excavated on the property may be utilized in the fill,
provided each material has been determined to be suitable by the Soil Engineer.
Deleterious material not disposed of during clearing or demolition shall be
removed from the fill as directed by the Soil Engineer.

Rock or rock fragments less than eight inches in the largest dimension may be
utilized in the fill, provided they are not placed in concentrated pockets and the
distribution of the rocks is approved by the Soil Engineer.

Rocks greater than eight inches in the largest dimensjon shall be taken offsite, or
placed in accordance with the recommendations of the Soil Engineer in areas
designated as suitabie for rock disposal.

All fills, including onsite and import materials to be used for fill, shall be tested in
the laboratory by the Soil Engineer. Proposed import materials shall be approved

prior to importation.

The fill materials shall be placed by the Contractor in layers that when compacted
shall not exceed six inches. Bach layer shall be spread evenly and shall be
thoroughly mixed during the spreading to obtain a near uniform moisture
condition and a uniform blend of materials,

All compaction shall be achieved at optimum moisture content, or above, as
determined by the applicable laboratory standard. No upper limit on the moisture
content is necessary; however, the Contractor must achieve the necessary
compaction and will be alerted when the material is too wet and compaction
cannot be attained.

PACIFIC sSOILS ENGINEERING, INC.



Earthwork Specifications

Page 3

Where the moisture content of the fill material is below the limit specified by the
Soil Engineer, water shall be added and the materials shall be blended until a
uniform moisture content, within specified limits, is achieved. Where the
moisture content of the fill material is above the limits specified by the Soil
Engineer, the fill materials shall be acrated by discing, blading or other
satisfactory methods unti] the moisture content is within the limits specified.

Each fill layer shall be compacted to minimum project standards, in compliance
with the testing methods specified by the controlling governmental agency and in
accordance with recommendations of the Soil Engineer.

In the absence of specific recommendations by the Soil Engineer to the contrary,
the compaction standard shall be ASTM:D 1557-91

Where a slope recetving fill exceeds a ratio of five-horizontal to one-vertical, the
fill shall be keyed and benched through all unsuitable topsotl, coltuvium,
alluvium, or creep material, into sound bedrock or firm material, in accordance
with the recommendations and approval of the Soil Engineer.

Side hill fills shall have a minimum key width of 15 feet into bedrock of firm
matertals, unless otherwise specified in the soil report and approved by the Soil
Engineer in the field.

Drainage terraces and subdrainage devices shall be constructed in compliance
with the ordinances of the controlling governmental agency and/or with the
recommendations of the Soil Engineer and Engineering Geologist.

The contractor shall be required to maintain the specified minimum relative
compaction out to the finish slope face of fill slopes, buttresses, and stabilization
fills as directed by the Soil Engineer and/or the governing agency for the project.
This may be achieved by either overbuilding the slope and cutting back to the
compacted core, or by direct compaction of eh slope face with suitable equipment,
or by any other procedure which produces the designated result,

Fill-over-cut slopes shall be properly keyed through topsoil, colluvium or creep
material into rock or firm material; and the transition shall be stripped of all soil
or unsuitable materials prior to placing fill.

The cut portion should be made and evaluated by the Eﬂgineering Geologist prior
to placement of fill above,

Pad areas in natural ground and cut shall be approved by the Soil Engineer.
Finished surfaces of these pads may require scarification and recompaction.

PACIFIC SQILS ENGINEERING, INC.
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Iv,

CUT SLOPES

A

The Enginecring Geologist shall inspect all cut slopes and shall be notified by the
Contractor when cut slopes are started.

If, during the course of grading, unforeseen adverse or potentially adverse
geologic conditions are cencountered, the Engineering Geologist and Soil Engineer
shall investigae, analyze and make recommendations to treat these problems.

Non-erodible interceptor swales shall be placed at the top of cut slopes that face

“the same direction as the prevailing drainage.

Unless otherwise specified in soil and geological reports, no cut slopes shall be
excavated higher or steeper than that allowed by the ordinances of controlling
governmental agencies.

Drainage terraces shall be constructed in compliance with the ordinances of the
controlling governmental agencies, and/or in accordance with the
recommendations of the Soil Engineer or Engineering Geologist.

GRADING CONTROL

A

Fill placement shall be observed by the Soil Engineer and/or his representative
during the progress of grading. '

Field density tests shall be made by the Soil Engineer and/or his representative to
evaluate the compaction and moisture compliance of each layer of fill, Density
tests shall be performed at intervals not to exceed two feet of fill height. Where
sheepsfoot rollers are used, the soil may be disturbed to a depth of several inches.
Density determinations shall be taken in the compacted material below the
disturbed surface at a depth determined by the Soil Engineer or his representative.

Where tests indicate that the density of any layer of fill, or portion thereof, is
below the required relative compaction, or improper moisture is in evidence, the
particular layer or portion shall be reworked until the required density and/or
moisture content has been attained. No additional fill shall be placed over an area
until the last placed lift of fill has been tested and found to meet the density and
moisture requirements and that lift approved by the Soil Engineer.

Where the work is interrupted by heavy rains, fill operations shall not be resumed

until field observations and tests by the Soil Engineer indicate the moisture
content and density of the fill are within the limits previously specified.

PACIFIC SOILS ENGINEERING, INC.
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D. During construction, the Contractor shall properly grade all surfaces to maintain
good drainage and prevent ponding of water. The Contractor shall take remedial
measures to control surface water and to prevent crosion of graded area until such
time as permanent dramage and erosion measures have been installed.

E. Observation and testing by the Soil Engineer shall be conducted during the filling
and compacting operations in order that he will be able to state in his opinion all
cut and filled areas are graded in accordance with the approved specifications.

F. After completion of grading and after the Soil Engineer and Engineering
Geologist have finished their observations of the work, final reports shall be
submitted. No further excavation or filling shall be undertaken without prior
nottfication of the Sojl Engineer and/or Engineering Geologist.

VI. SLOPE

All finished cut and fill slopes shall be planted and/or protected from erosion in
accordance with the project specifications and/or recommended by a landscape architect.

PLCIFIC SOlLs ENGINEERING, iNC.
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L.A. COUNTY OFFICE

PACIFIC SOILS ENGINEERING, INC. A COUNTY OFFICE
17509 FITCH, IRVINE, CALIFORNIA 92714 Harbor City, Ca, 30710

TELEPHONE: (714) 557-9450 (213) 3257272 or 775:6771

William Blurock & Partners
2300 Newport Boulevard

Work Order 100957

Newport Beach, California 92660 June 26, 1981

This report/plan reflects geotechnical condiiions as of the

Attention: Mr. William Blurock orginal publisher eiv ~ and the
_ . ! ~data, conclusions ot racormimendations orzernied may no
Subject: Geotechnical Report ﬂmmHBE@@@Sbﬂm@am$ﬁﬁ@ubdmmpmwégmmmom

Amphitheatre for Ned&¥Sidepidesnt ondhie datesbould not bo constrt. o a re-
Orange County Fair aﬁﬁmE%ﬁB§¥E?@ﬁm@@H@H¥P$mﬂﬁ$mcmmmwm-
Costa Mesa, California Pacific Solls Engineering, inc.

By:

Gentlemen: e Date:

This report presents the results of the geotechnical inveStigation
this firm has conducted at the site of the subject project. The
purpose of the investigation is to evaluate existing site'geotechniéal
conditions as they relate to proposed development. In evaluating

these conditions, the following scope of work was undertaken: -

e Subsurface exploration including logging and sampling
of eight roﬁary bucket auger borings and two hollow stem

auger borings to‘depths ranging from 26 to 100 feet.

° Laboratory testing to determine site so0il characteristics
within the depth of influence of the proposed development.
These characteristics include in-place density, moisture,

shear strength, swell and compressibility.

° Analyses of the proposed development in relation to

soil characteristics.
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° Summarization and presentation of our findings,
conclusions and recommendations regarding earthwork

‘and foundations for the project.

The findings, conclusions and recommendations presented herein are
preliminary in nature and based upon the preliminary loading infor-
mation and grading concepts presently developed. As the design
procéss progresses, additional geotechnical recommendations may be
required. Pacific Soils Engineering, Inc. will be available for

consultation during this process.

PROPOSEE DEVELOPMENT

The 11.4% acre parcel will be utilized for construction of an open

alr amphitheatre and support facilities. Concrete sééting will be

constructed within the lower one-half of the bowl while grass seating

will be provided for the upper one~-half. Cut/fill grading will be
required in constructing the approximate 5-horizontal to l-vertical
slope ratios within the seating areé. A 2-horizontal to l-vertical
slope ratio is proposed for the outside face of the embankment.
This configuration is to be accomplished by excavating to depths
on the order of 40+ feet O staée foundation elevation and filling
£o maximum heights of 50t feet to top of berm. A typical section

is presented on Plate I¥. The stage structure will extend to maximum

heights of 100 * feet from the lower-most building elevation.

PACIFIC SOILS ENGINEERING, ING,
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Support facilities will be constructed at various levels within both
natural soils and compacted embankments. The soils excavated in.
consﬁructing the concrete seating and stage portions of the facility
are to be reused in constructing the embankment. This quantity of

material will have to be supplemented with import material of an

unknown quantity.

Maximum column loads on the order of 245 kips and typical wall loads

of 35 kips per foot havé been estimated by the structural engineer

for the stage structure. Loads on the order,of 110 kips and 15 kips per
foot have been estimated for the adjoining wings to the stage struc-
tures. . Other support facilities are to be lightly loaded and
structurally independent of the main structufe. Some walls are to

serve as retaining structures with maximum earth retaining heights

of forty feet.

The development concept as presented herein is indicated on the
enclosed Survey Plan (Plate I) and typical cross sections, including

subsurface‘data are presented on Plate IT,

foat

A
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SITE L‘OCATION AND DESCRIPTION - FIGURE 1

The site is located within the historic alluvial flood plain of

the Santa Ana River wiﬁhin a well-developed portion of the City of
Costa Mesa. Situated northerly of Fairview Road and Fair Drive,

it exists within the southwesterly portions of the Orange County
Fairgrounds. ‘The enclosed Suxrvey Plan (Plate I), prepared by William

Blurock & Partners, indicates boundary lines and existing grades.

The site is virtually flat with a one percent & (1%} gradieﬁt

to the northeast. Past land use has apparently consisted of paved
and unpaved parking in suéport of the fairground activities. No
structures are known to have occupiéd the site exce?t as indicated

on Plate T.

Known undergrdund utilities have apparently also been indicated

on the enclosed plan.

&

CF
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EXISTING SITE CONDITIONS

The borings revealed the existence of alluvial sands, silts and clays
in vérying proportions to the depths explored.. Largely fine-grained

: aeposits (silts and clays) exist in the uppef 40 feet, with thin seams
of sand interbedded. Below a depth of 40 feet the soils become 1argely

granular in nature consisting of silty and clean sands with occasional

silty clay seams.

The upper silty and lean clays are typiéally moist and stiff in-

place although a moderate degree .of porosity and localized dryness

was exhibited in the upper ten feét. The sands existing below approxi-
mate elevation 30 feet are medium dense to dense becoming saturaﬁed
below approximate elevation 0. Ground water was encountered in

Borings 9 and 10 at a depth of 68 feet below present grade.

Generalized subsurface profiles are presented on Plate IT and
detailed descriptions of subsurface conditions are presented on the
Log of Borings, Plates A-1 through A-10. 2ll field and laboratory
.test results are presented on the Log of Borings and Table I,
presented in the Appendix of this report. Also included in the
Appendix are detailed descriptions of all field and laboratcgy test

procedures and sample calculations. Approximate locations of borings

are presented on Plate I.

o ¢
PACIFIC S0OILS ENGINEERING, INC,




Work Order 100957 _ Page Six
June 26, 1981

SEISMICITY

Active faults have not been map?ed within or immediately adjacent
to the site on published governmental maps. Alquist-Priclo special
studj-zones are not designated for the property. Figure 2 shows the
site in relation to known active faults and epicenters of Richter

magnitude 6.0 or higheér.

The nearest mapped active fault is the Newport-Inglewood fault zone
located approximately two miles southwest of the site. Other‘actife
faults include the Whittier fault, Sierra Madre fault zone, San Jacinto
and San Andreas fault zones located approximately 20, 60, 45 and 50

miles, respectively, northeasterly of the site.

The potential for ground accelerations at the site generated by these
faults is considered probable during the life span of the project.

A specific site response study was not preformed during this investi-
gation. For structural design purposes seismic criteria set forth in
the Uniform Building Code//Title 21, State of California, may be

utilized in the absence of specific site response studies.

Liguefaction potential is considered low aue to the stiff and

cohesive nature of the upper thirty-five feet of surface soils and
lack of shallow ground water conditions. The potential for ground
cracking is present along the contact between materials exhibiting

varying seismic velocities.

PACIFIC SOILS ENGINEERING, INC,
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CONCLUSIONS AND RECOMMENDATIONS

Based upon our field and laboratory testing and upon our review
of the project grading and structural concepts, it 1s concluded that
the site is suitable for the proposed development subject to the

conclusions and recommendations presented herein.

A. GRADING

1. All vegetation, uti;ities, pavement, trees, slabs or other
existing improvements should be removed from fill areas, natural
areas or shallow cut areas. In general, the upper one (1) foot
of site soils existing in proposed fill areas will require

removal prior to fill placement.

A minimum of three feet of compacted fill shall be provided

for project perimeter support facilities (rest roéms, concessions,
etc.) proposed to be constructed on existing grade. Where

design cuts in excess of two feet are accomplished or where

backfill of construction backcuts provides the reguired £ill

section, no special grading provisions are required.

Existing utilities shall be removed in entirety or where
approved by the soil engineer, may be abandoned in accordance

with the provisions of the Governing Agency. Rubble from

PACIFIC SOILS ENGINEERING, INC.
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‘demolition of existing structures should be removed from

the site. The minor amounts of concrete and asphalt rubble
that will be generated could be utilized within the central
portions of the embankment provided that these materials are

reduced to a workable size.

Processing Fill Areas

Upon completion of reguired removals, the exposed surface
shall be scarified, moistened to near-optimum conditions and

compacted in-place to project'standards.

Compaction Standards

A1l fills and backfills shall be compacted minimally to 90%
of maximum dry density as determinedfby ASTM:D 1557-78. Fills
shall be compacﬁed at or slightly above optimum moisture
content as determined by ASTM:D 1557-78. All fills shall
be placed under the observation and testing of the soil

engineer.

Temporary Construction Cuts

No temporary construction cuts in excess of five feet should
be cut steeper than 1 1/2 : 1 (horizontal to vertical) unless
properly supported. - T+ is understood that construction ease-

ments can be obtained in order that temporary cuts for con-

struction of the stage facility may be laid back at the

= 3
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recommended 1 1/2 : 1 ratio rather than be braced. Adeéuate
room shall be provided at the toe of temporary cuts to provide

access for construction of foundations and for compaction of

backfill.

5. FEmbankment Construction

Fill slopes as proposed on the enclosed grading plan are con-
sidered stable to the heights and slope ratios indicated.

The site soils excavated from design cuts for the seating

area and stage structure will be suitable for reuse in con-
struction of the earthen embankment. In general, the excavated
soils will be cohesive and expansive in nature and best

suited for use within the embankment. These materials should
not be utilized for backfill of structures or placed in

proximity to concrete seating areas.

6. Import Soils

Import soils shall be granular in nature and shall be

approved by the soil engineer at the source prior to importa-
tion. Overexcavation of expansive soils in seating area

cuts will be required as discussed below. Replacement
materials.shall be non-expansive import materials. Backfill
for retaining walls and building walls shall be granular,

free-draining import materials.

PACIFIC SOILS ENGINEERING, INC,
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Permanent Construction Cuts

Permanent cut slopes as indicated on the enclosed grading
plan are considered stable to the heights and slope ratios
programmed. Due to the expansive nature of the majority of
cut soils, it is recommended that the entire fixed seating
areas be undercut a minimum of five (5) feet in depth and
be replaced with non-expansive import soils. Plate G-1

details the recommended overexcavation/recompaction procedures,

Settlements

Based upon our analysés of laboratory data and experience
with similar soil typecg, it is concluded that settlement
will be induced within the alluvial materials below the
embankment. These settlements may be anticipated to vary
from minor near the toes of the embankment to as much as 10t
inches under the crest of the embankment. The majority of
settlement will occur as grading progresses. However, it
is estimated that post-grading settlement of several inches
will be realized, occurring over a period of two to three

months after grading completion.

PAGIFIC SOILS ENGINEERING, INC.
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Assuming that the entire embankment is constructed uniformly,

post-grading settlement should be relatively uniform under

similar fill depths reduéing to negligible amounts near.the
£ill toes. It is recommended that a post-grading delay

period be provided before permanent structures are constructed.
This delay period will be a minimum of one month and possibly
as long as three months. The final release for construction
will be based upon results of the settlement instrumentation

data as discussed below,

Settlement Instrumentation

Settlement instrumentation as detailed on Plate G-2
(attached) is recommended for insallation at the locations
indicated on Plate 1I. Those plates should be installed

subsequent to removal operations and prior to initiation of

- £ill placement. Level survey should be accompl ished

immediately prior to and after addition of each five-foot
rod increment. Data from the instrumentation will be
utilized as the basis for determinations that the settlement

process is sufficiently complete to allow construction to

proceed.

'PACIFIC SDILS ENGINEERING, INC.
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Fill Slope Ceonstruction

In order to minimize the potential of shallow surficial
slumps on compacted £ill slopes, and in consideration of
settlement potential, the following grading procedures

should be undertaken:

Fiil slopes shall be overfilled to an extent determined by
thée contractor, but not less than two feet measured per-
pendicular to the slope face, so that when trimmed back

to the compacted core, a minimum of 90% éompaction is
achieved. Compaction of each £fill iift should extend

out to the temporary slope face. Backrolling during mass
filling at intervals no£ exceeding four feet in height is
recommended unless more extensive overfill is undertaken.

Final trimback should be delayved until the settlement process

is substantially complete.

Proper seeding and planting of the slopes should follow as
soon as practical, to inhibit erosion and deterioration of
the slope surfaces. Proper moisture control will enhance

the long term surficéial stability of the finish slope surface.

PACIFIC SOILS ENGINEERING, INC,
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shrinkage and Subsidence

Site soils may be anticipated to undergo a shrinkage of
approximately ten percent (10%).when excavated and reused

as compacted fill,

Stripping and processing of fill areas may result in a loss/

subsidence of 0.1 foot.

Drainage

It is strongly recommended that consideration be given to
installation of some form of subsurface drajinage system.
Rainfall and irrigation of the plahted seating areas will
tend to filter through the embankment fill soils but are
unlikely to percolate through the underlying natine soils.
Overexcavation of the seating area soils and replacement
with non-expansive granular soils as recommended, will
create a permeable medium for water flow and outlets for

or diversion of this water is recommended. Pacific Soils
Engineering, ITnc. will be available for consultation during

design of the possible drainage systems.

Earthwork Specifications

Farthwork Specifications and Grading Details are attached.

Where applicable and where not directly superceded'by the

PACIFIC SOILS ENGINEERING, INC,
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text of this report, these specifications and details should

be incorporated into the project plans and specifications.

DESIGN

The following design values and recommendations are based upon
the loading information provided by the Structural Engineer.

Vertical loads are preliminary estimates and lateral loads have

not been analyzed to date. Alternative shallow and deep founda-
tion systems are-discussed below based upon the preliminary
load estimates cited pfeviously. Further analyses and refine-
ment of design values will probably be required when loading
conditions are more accurately defined; The selection of founda-
tion systems may be based upon economic considerations prdv%ded
that the recommendations presented herein are incorporated into
the design and construction of the facility. Because the various
structure types will produce highly varied loading conditions and
will be supported by a variety -of soil conditions, each is dis-
cussed separately below.

1. Stage Facilities

Maximum column loads of 245 kips and maximum wall loads of
35 kips per foot have been estimated for the main stage
structure. In view of the high vertical loads and antici-

pated high lateral loads, the use of a pile foundation

PACIFIC SOILS ENGINEERING, INC.
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system may be most feasible and economical. A shallow

Page Fifteen

foundation system can be considered but must be embedded

sufficiently to resist the lateral loads.

=

Deep Foundations

For preliminary estimating pﬁrposes, and in the
discussion that follows, the use of an HP-10-42 pile has
been assumed. Other pile types including precast con-
crete, concrete filled steel shells, and augercastftype

cast-in-place piles can be considered. Design values

will vary to some extent based upon the size and type of

pile. More precise design values will be provided hased

upon actual pile types, if required. .

1) Vertical Load Capacity

It is estimated that a worklng lcad of 50 tons can be
safely supported in a pile driven to a depth of 40~feet
below proposed grade. Estimated load/depths are

presented below.

t
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Depth, feet Load, tons
20 15
30 30
35 37
40 45
45 52
50 60

A tension capacity of one-third the above values

may be utilized for preliminary design purposes.

2) Lateral Load Capacity

The pile-soil system may be estimated to produce

a late;al resistance of 5 tons/pile. This value could
vary significantly depending upon the stiffness of the
pile element. Deflections of 1/2-inch té 3/4-inch

will occur in producing resistances of this magnitude.

3) Fixity

Fixity may be assumed to occur at a depth of 10 feet

below pile cap for a restrained pile.

PACIFIC SOILS ENGINEERING, INC,
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b, Shallow Foundations

Page Beventeen

1) Footings supporting those portions of the stage struc-

2)

ture with finish floor elevation of 30 feet will

bear in dense native sands and may be designed based

upon the following values:

Allowable Bearing:

Lateral Bearing:

Sliding Coefficient:

4000 lbs./sq.ft.

200 d 1lbs./sg.ft., where a =
depth of embedment to a maximum
of 3000 lbs./sqg.ft.

0.40

Estimated differential settlements under estimated

loading conditions may be estimated at 3/4 inch.

Footings supporting those portions of the stage wings

with finish floor elevation of 40% will bear in native

clays (or compacted fill) and may be designed based

upon the following values:

Allowable Bearing:
Lateral Bearing:

sliding Coefficient:

2000 lbs./sqg.ft.

200 4 1bs./sg.ft., where d =
depth of embedment to a maximum
of 3000 lbs./sg.ft.

0.33

PACIFIC SOILS ENGINEERING, INC,
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3)

Reinforcement: Continuous footings shall be

designed based upon the requirements of the structural

-engineer. Provision of a minimum of two (2) No. 5 bars

in the upper half of continuous footings is recommended
in consideration of the expansive nature of these

soils and potential for rebound from overburden removals.

Slabs

Trap Room Area: Excavations in this area will likely

encounter the silty and clean sands existing at
elevation 30%. Non—expanéive conditions can be antici-
pated and slabs-on-grade may be designed strictly in
accordance with the requirements of the structural
engineer., Should the excavation not expose sands
throughout this level, overexcavation of the expansive

materials is recommended.

Stage Wing Area: Overexcavation of exposed site soils

to a depth of one (1) foot below slab subgrade is
recommended. These materials shall be replaced with
select non-expansive granular soils. Floor slabs may
then be designed strictly in accordance with the

requirements of the structural engineer.

PAC;IFIC SOILS ENGINEERING, INC.
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2. Other support Structures

Restrooms, ticket offices, concessions and other lightly
loaded suppdrt structures may be founded on a shallow founda-
tion system-designed in accordance with the following values:
Allowable Bearing: 2000 lbs./sq.ft.

Tateral Bearing: 200 4 1lbs./sq.ft.
where d = embedment depth to
a maximum of 2000 1lbs/sqg.ft.

Sliding Coefficient: 0.33

A minimum of three feet of select non—expansive compacted
£fill shall be provided below subgrade elevation. Footings
shall be embedded a minimum of 18 inches and be reinforced
with a minimum of four No. 4 bars, two near the top and two
near the bottom. Slabs—on-gkade shall minimally contain
reinforcement equivalent to 6-inch by 6-inch, No. 6 by No. 6

welded wire mesh.

3. Retaining Walls

Numerous free standing walls and building exterior walls
serving as earth retaining structures are proposed. The
design of these facilities may be accomplished in accordance

with the following recommendations dependlng upon the applicable

conditions.

bAC:[FIC SOILS ENGINEERING, INC,
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a. Wall Design

1) Free Standing - (horizontal backfill,vertical wall)

Ka = 0.33
kp = 1.5 for small strains
Kp = 3.0 ultimate (large strains)
2) Fixed (horizontal backfill, vertical wall)
Ka = 0.5
Kp = 1.5 for small strains

Kp = 3.0 ultimate ({(large strains)

3) Foundations

Foundations may be designed based upon the following

values:

Allowable Bearing: 2000 lbs./sq.ft.

Lateral Bearing: 200xd lbs./sg.ft., where 4 =
embedment depth to a maximum
of 20001bs./sq.ft.

sliding Coefficient: 0.3

4) Seismic Design

Retaining walls may be designed for the applicable
static earth pressure coefficient (active or at-rest)
as discussed above. In addition, a dynamic increment

of active earth preséure shall be applied as discussed

PACIFIC SOILS ENGINEERING, INC,
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below. Assignment of a design site acceleration

is beyond the scope of this investigation. However,
in view of the proximity of the site to the Newport-
Inglewood fault zone (two milest), peak horizontal
ground acceleration of 0.5¢ or more may be realized
during the life of the facility. Table A below
presents recommended dynamic increments for various
site accelerations. The static and dynamic earth

pressure increments should be evaluated as detailed

below:
TABLE A
Peak Acceleration = Kh 0.1 0.2 0.3 0.4 0.5
g A Xae .07 .15 0.22 0.3 0.37 )
0 |
———

H/3

B e
) - . Q.-
e

Pae= Where: Pa = Static|Thrust
1/2 rAKaeHz APae —CgigigégtLateral Force
’ 0 = 120 1bs./cu.ft.

Kgq or Ko, Static Lateral
earth pressure coefficien
active or at rest as
Pa = previously discussed
\ l/fb’Kﬂz A Kae = Dynamic Lateral

H/3. Coefficient as Tabulated
Above

K

i

h~

Q
t

~

s
Y
§
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5) Drainage and Backfill

6)

Backfill of walls shall consist of granular, free-
draining sand and be compacted to a minimum of 90%
of maximum density as determined by ASTM:D 1557-78.

Drainage shall be provided.

Other Considerations

The effects of any other permanent, temporary or
transient -surcharges should be evaluated. If walls
are to provide support to inclined backfill, or be
battered from vertical further evaluation will be

reguired.

4., Light Standards

Values for the design of large lighting standards will be

provided when locations and loads are finalized.

5. Concrete Seating

provided that a minimum section of non-expansive compacted

£ill is provided within the seating area as recommended in the

Grading Section of this report, no special reinforcement

provisions for the concrete seating is required. These ele-

ments may be designed based upon the requirements of the

structural engineer. Provisions should be made to prevent

hYdrostatic buildup behind the concrete seating as previously

discussed.

PACIFIC SDILS ENGINEERING, INC,
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Concrete Flatwork

Sidewalks, ramps and other similar concrete flatwork which -
may be placed on natural or graded areas containing expansive
scils shall be a minimum of four inches thick, and be placed
on a minimum of four inches of sand subgrade. Prior to place-
ment of sand the underlying soils shall be presaturated to

a minimum of optimum moisture content plus five percent (5%)

(by dry weight} to a depth of 12 inches,

The ohsite soils may possess sufficiently high sulfaterconh
centrations to be detrimental to concrete. Depending upon
the final distribution of onsite soils and nature of import
materials, the use of sulfate resistant concrete could be
required. That determination should be made based upon as-

graded conditions.

Utilities

All utility lines and backfill shall be compacted minimally

to 90% of maximum density as determined by ASTM:D 1557-78.

PAdIFIC SOILS ENGINEERING, INC,
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Page Twenty Four

The findings and recommendations contained in this report are based

upon the specific excavations, observations and laboratory tests

as noted. The materials immediately adjacent to or beneath those

observed may have different characteristics and no representations

are made as to the guality or extent of materials not observed.

Respectfully submitted,

PACIFIC SOILS ENGINEERING, INC.
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A BANSON, E.G.990
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Reviewed by:
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REX P. KETTER,
Executive Vice President

RICHARD E. LOWNES,
Vice President

George Nakabara
Dick Schmid

This report/plan reflects geotechnical condltions as of the
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data, conclusions and recommendations presented may no
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APPENDIX

Field Exploration

A total of ten (10) borings were made to depths ranging from

26 to 100 feet using truck mounted auger bucket and hollow stem
drill rigs. Undisturbed samples for detailed testing in our
laboratory were obtained by driving a sampling spoon into the
material. Split-barrel type sampling spoons were used, having
inside diameters of 2.4 and 2.5-inches, with tapered cutting tips
4t the lower end and a ball valve at the upper end. The barrel
is lined with thin brass rings, each one (1) inch in length. The
spoon penetrated into the soil below the depth of boring approxi-
mately 12 inches. The central portion of this sample was retained
for testing. Standard penetration blow counts were obtained at
70 feet and below in Boring No. 10. Bulk samples. of the

soils which will be involved in grading were also obtained

for testing and analyses. All samples in the natural field
condition were sealed in air-tight containers and transported

to the laboratory.

Blow counts to obtain the undisturbed samples were recorded )
(see Plates A-1 through A-10) and are used as an indication of
in-place density. Driving weights of 2650 lbs., 1600 lbs.

and 800 1lbs., were used to depths of 25 feet, 47 feet and 60 feet,
respectively, using a hammer drop of 12 inches for Borings 1
through 8. A 140 pound hammer and an 18-inch drop was used for
all driven samples for Borings 9 and 10.

The materials encountered were continuously logged by ocur field
engineer and classified by visual examination in accordance with
the Unified Soil Classification System as shown on Plate A. Logs
of Borings are presented on Plates A-1 through A-10. Test data
are presented on Plates A-l through A-10, Plates B-1, B-2,

¢-1 through C€-10, and in Table I. Approximate boring locations
are shown on the enclosed plan.

Laboratory Tests

Moisture content and unit weight determinations were made on
specimens from undisturbed samples, providing information on the
relative densgities and moisture retention properties, and also
serving as a further index of classification. The results are
presented on Plates A-1 through A-10.

BACIFIC SOILS ENGINEERING, INC.
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Appendix Cont.

Shear tests were performed on bulk and undisturbed samples with

a direct shear test machine of the strain control type in which
the rate of strain is 0.05-inch per minute.. The machine is so
designed that tests may be performed without removing the speci-
‘mens from the rings in which they were obtained or remolded,
insuring a minimum of disturbance from the initial c¢ondition,
Specimens were inundated for a period of 24 hours prior to testing
and subjected to shear under various normal loads. The results
are presented on Table I and on Plates B-1 and B-2.

Consolidation tests were performed on specimens of the representa-
tive soils. The conscolidometers, like the direct shear machine,
are designed to receive the specimens from the rings in the field
condition. Porous stones placed at the top and bottom of each
specimen, permit the free flow of water from the specimen during

the test.

Water was introduced at various surcharge loadings. Progressive
and final settlements under increasing load increments were
recorded to an accuracy of 0.000l-inch, The final settlements
80 obtained are plotted to determine the curve shown on Plates

C-1 through C-10.

Laboratory maximum densities were determined on samples of various
soil strata to provide data on relative compaction of the native
soils. Hydrometer analyses were conducted to aid in classification
of the soils. Expansion potential was determined in accordance

with UBC Standard 29-2.

The preceding laboratory test results are presented in Table T,

- 2
RACIFIC SDILS ENGINEERING, INC,




o S - - Unified Soil Classification

(Including Identification and Deseri,  n)

o Group - Ficld Ydentification Precedures
Major Divisiens Symbols | Typical Names - {Excluding particles larger than 3 inches
’ and basing fractions on cstimated weightt)
1 2 L “ 5 ’
- .
v - . ] Well-graded gravels, gtavel-sand mix Wide range in grain sizet and aubstantial
=4 ] " :sa cw tures, httle or ne fines, smounts of all inlermediate particle pizes
) g=. % -
: “LE 3 El
£ A 532 GP Poorly-graded gravels, gravelsand mix: Predominantly one ize or & 7ange of sizes
- Ik g3 G tutes, lintle or no fines. with some intermediafe sizes musNE.
b Y
- O~ FR|Z £ \ vy s : Nonplastic fines or fines with Jow planlicity, '
- v .:: Es uy FoT =7 G Silty gravels, pravel-zanduilt mixtures oy identification procedures sc¢ ETL below)
RIS e I :
== v & :_-23-' s :'"E-Eu‘; . Cuyey gravels, pravelsand<lay mix- Plastic fnes (for identification procedures wee |
TR il GC below)., -
En ‘R D woO - turcs, '
‘T v oW = -
R A - : 2y - e . . . .
t%E v ¥ -1 - T W Well.graded sands, gravelly pands, litthe Widt range in_grain sizes and substantiai
“E = e fo £oy. or no Anes, ' amounts of all intermediate particle sizes
s oy 35, 22y w3 i
- “| oud® 2T o
= Xz W EX g Sp- Peotly-praded sands, gravelly 1ands, Predominantly one sixe or & range of dres
L= 'E:E v Ex| © little or no fincs. “with some intermediate tizes missing.
5 |3EEE 4G . _
— - E~ o' - 1] 0 - - . . .
I H = 12 = i . . . Nonplastic fines or fines with low planicity,
¢ Tt '5__5 s 3 -:‘_2. =% SM Silty sands, sand.silt miciures (for identification procedures see ML below)
e 2| g3= > ttag i . .
- B8 | |%igEs . .
o3l 2= 5.5 E<% . Plastic fines (lor identification procedures see
= | < sC Chyey sands, sand<hy mixtures. CL below). .
E - . . -
= . “Tdcntifcation Preceduies -
2 2 on Fraction Smaller than No. 40 Sieve Size
" s = - Dry Strength Dilatincy Toughness
, z . _§ - {Crushing (Reaction (Comnsistency
. e r] u =2 characteristics) to shaking) near PL)
_ L
= = “ -.:,E £ .ML 'In;rglnic xijls and ‘\;cry ﬁg: undla,ro:k :
4 2 our, silty or chye ne sands or . . - .
._= "'.: = 3;":' clayey silts- with sliggl plasticity, None to slight | Quick to slow None
- -
SE 4 -] 5_3 Inorganic clays of kow 1o medium plaw .
LU 3 - CL vcity, gravelly clays, sandy clays, |Medioni to high 2'|'°“‘ to very ‘Medivm - [
a3 - silty clays, lean clays. : slow
- v ] i
JER L& ! ) . -
N Osganic silts and organic silty elays of * Slight to D .-
SR oL Tow plasticity, s A Stow Slight .
@ ‘e o
3 E s :‘ - N . . N .
[t £ I Inorganic 3ills, micaceous or diatori. Slight t . Stight to
© bk v E ME ght to &t
= - :-_'-‘-.. : o ::elol:u Anc aandy or silty soils, elastc medium Slow 1o nc:ne medium
< = 5% Inorpanic clays of bigh plasticity, { t | High
o N TEAnL -] ity a i 10 ve Y .
£ 2 ag- . chays. ' bigh " Rome - High
- [7] -
- E Organic cla { medi i 3 ; J ;
. vt of medium to bigh plu- ; ; Neone o verr Shight to
- OH rgcitr. erganic sills. Medinm to high| |10 medium
¥ . Lo . . . e Readily identified by color, odor, spongy feel - ’
Highly Orng-nc Sml:l Pt Peat and other highly .nrnmc sl e Frequently by fbrous lexture. _

For example GW-

- — - —_ - . .o - - —_T e L —

-{1) Boundary classificaions: Goils postessing characteristics of two groups are designated by comli

natitns of group symbols. -

GC, well-praded gravel.aand mixidre with clay binder, (2) All sieve sizes on this chart are U, 5. sandard,

CONSISTENCY ~CLASSIFICATION .

Grorular Cohesive  Bedrock Moisture Varigtion
" Soit =~ . _Soil — .

“Very Loose  Very Soft R

Loose Soft 7 _
Mederately Derse Firm - Soft :
Medium Derse  Stiff " Moderately Hord

Dense Very Stiff  Hard =

Molst
Wet
"Saturated
Very Dense =~ Hard Very Hard

Slightty Molst

R -Undisﬁurbed- Scemple
B -Eiulk Somp[ei

SZ - Groundwater _TcSle |
>~ Groundwater Seepogé

-
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PACIFIC  SOILS ENGINEERING, [N

BORING LOG
' Logged by CC
BORING NO._]‘____.., DATE _5/26/81
w.0. 100957 (bucket auger) SURFACE EL.___69 (per topo)
HREL S
£ | Y| 3| o | OESCRPTION and REMARKS 53 2
@ o | = 3 : ~
o 12|38 £3 | 3
0 wlo| o : : 5= P
CL TALLUVIUM (Qal): Lean to medium clay, dark .
R |2 gray, moist, very firm to stiff; € 1.0 £t. (107.5/18.3
dark green/brown color
c1 [Lean clay: 1ight‘ ray brown,moist stiff
5.4 R|2 ,_Eartially cemented ' ‘ ' |108.3116.1
104 R| 4 i ' 96.6 | 4.8
sM [T-ST1lty fine sand, light brown, moist, .
dense '
CL | Tean clay 1light gray brown, moist, stiff
to hard; : ’
154 R| 2 99.4 | 18,9
@ 17 ft. slightymore moist, less porous
sM]. Silty fine to medium sand, orange brown,
| 20_] R}4 moist, dense I 94,7 {18.8
ML | Clayey silt, damp to moist, firm, gray
brown, with calcareous nodules, rust
stained, occasional thin sand seams
25 | R| 3 88.1]5.0

1) continued om next page
~t AT A-1




PACIFI,  SOILS ENGINEERING, [N©
BORING LOG

Logged by  CC

BORING NO.__1 __con't - . DATES/26/81

100957
w.0, 1009 SURFACE EL.
& 2| & == 1§
= |4 ?£‘ o | DESCRIPTION ond REMARKS E\E{ 2
s 1218 ¢ 4| Z
"~ (ML cont, from 21.0 ft.)
CL | Lean clay, mottled gray & brown, moist,
stiff, highly rust stained, blocky
. 30JR [4/1 92.8 { 28.
SC Clean fine sand, olive brown, mMoist, dense
_ 35.? 5/2CT [Lean Clay, mottled gray & brown, moist,stiff 106.5| 17
Ism Silty fine to medium sand, gray brown,
moist dense ‘
1 - £ 38 ft, light gray color
" SP [Clean fine to medium sand, light gray &
|- 40JR 11/2 light brown, moist, dense . 114.5{1.4
SM [ Silty fine sand, light gray & orange
_ brown, moist, dense
| 435 @ 45 ft. olive brown color
SP [Clean ﬁediuﬁ to coarse sand with scattered
gravel & sea shells, light brown, medium
50 dense o :

: ‘e ' & - . -
- 1)continued on next page

~i A= 7 1




PACIF'~  SOILS ENGINEERING, IN7

BORING LOG
E Logged by CC
BORING NO,__1 _cont. DATE _5/26/81
w0, 100957 SURFACE EL.
£ iy £ | ¢
£ 1 9l5) . >3 5
= J1wl a DESCRIPTION and REMARKS () 3 )
) Ll - ~_ o
a = =Y e = a =
I| J| & = 0
| 501 @ O @ 5= R
(SP cont. from 48.0 ft.)
SW | Clean well gradéd sand with an abundance
"of sea shells, light gray, moist, dense,
_ ‘| Unable to retain cuttings in bucket below
— 55+ 1’59 Et. - '
¢ o }
TOTAL DEPTH 60 ft .

No water
Some caving below 53 ft.




PACIF'~ SOILS ENGINEERING, IN”

BORING LOG
Loggedby  CC
BORING no,_ 3 (Pucket augex) oate 5726781
0. 100887
Ww.0, SURFACE EL. 67.7{per topo)
& g Z & ®
= wt ‘:: N - -2
£ | 9| 5| a | DESCRPTION ond REMARKS 163 3
[ = ol Q Ao E
G136 E = 52
0 i > °
CL {ALLUV (Qal) :Lean to medium clay, dark gray
9 brown, moist, stiff
R 100.y 17.8
— 5—
R 12 @ 5.0 ft.lean clay, light gray and brown,95.7/ 19.1
moist, stiff, partially cemented.
—101 R |7
) 111.9|12.9
ML Clayey silt, light gray. moist;
cemented, hard _
CL Lean clay, mottled 1ight gray and brownj
{5 moist, stiff
ML Fine sandy silkt, mottled 1ight gray
hﬁand light brown, moist, dense
sC Clayey sand, light gray/brown, moist,
dense
| 204
R|® 1.06. 2
SM Silty fine to medium sand, light gray -215.3
and orange-brown, moist, dense
sM™ Sandy silt, light gray and orange/brown|,
moist, dense
— 2

contiriued on next page

PLATE 273




PACIFI®  SOILS ENGINEERING, INC

BORING LOG
Loggedby _ ccC
BORING NO. 3 (bucket aUger) DATE 5/.26/81
Ww.0 100857 SURFACE EL. £7.7(per topo)
& e 2 & 2
£ uyl5le >3 | &
5 - g o DESCRIPTION ond REMARKS D\U B
A | 21310 =2 =
' S1als £ = 32
m 2 °
CL |ALLUV (Qal) : Lean to medium clay, dark gray
brown, moist, stiff
R 2 100.p 17.9
— 5
R 12 g 5.0 ft.lean clay, light gray and brown,95.7 19.1
moist, stiff, partially cemented. 1
—10"1 R
’ 111.9|12.9
ML Clayey silt, light gray, moist,
cemented, hard
CL TLean clay, mottled light gray and brownj
moist, stiff '
ML Fine sandy silt, mottled 1ight gray
and light brown, moist, dense
sC Clayey sand, light gray/brown, moist,
dense
. 20
RIS 106. 2
SM §ilty fine to medium sand, light gray -215.5
and orange-brown, moist, dense
sM Sandy silt, light gray and orange/brown}
moist, dense
— 25

continied on next page
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PACIFIN  SOILS ENGINEERING, INC

BORING LOG
Logged by cC
BORING NO._2___(bucket auger) © pATE. 5/25/81
w.o._ 100957 SuRFacE gL 085 (pexr topo)
&£ | B =38 e
5 - 2 a DESCRIPTION ond REMARKS D{ 'S
P 13|38 ) = 8 =
b S P = 2
| .0 | 9@ O S 3
CL [ALLUV (Qal) : Lean to medium clay, dark gray,
moist, firm, jointed; stiff @ 1.5 ft.
1 push 95.3| 18.7
E r |3 96.4| 13.3
CL Lean clay, light gray and brown, damp .
Bulk to moist, stiff;
@ 8.0 ft. moist and partially cemented;
-10-R 5 112.B 13.9
157 R 2 @ 15.5 ft. cementation absent, mottled 95.2; 24.7
gray and brown
sC Clayey sand, mottled gray and orange-
brown, moist, dense
20 SM Silty fine to medium sand, mottled
gray and orange-brown, moist, dense
CL Lean clay, gray, moist, stiff, par-
tially cemented
ML Clayey silt, mottled gray-brown, moist,
R |2 stiff 92.01 27.4(
25

TOTAL DEPiIH 26.0 ft. No Water, No Caving

PLATE 222




PACIFIC  SOILS ENGINEERING, [NC

BORING LOG
Logged by cc
BORING NO.___3cont DATE 5/26/81
w0, 100957 SURFACE EL.
= 2| 8 £ |05
£ | 4| | o | DESCRIPTION ond REMARKS E3 2
m o = ] . E
o) =| ol o el
=1 ) & £ = Py
L_2 |l o]l © ) 0
> (SM cont. from 24.0 ft.)
ML Clayey silt, light gray and light brown,
moist, dense
CL TLean clay, light gray and light brown,
moist, stiff, considerable iron-oxide
staining between 28-29 ft.
—307
R |4 89.5 |31.2
SM Silty fine to medium sand, mottled light
gray and orange-brown, moist, dense;
....35-
unable to retain cuttings in bucket below
39.0 ft.
.40
TOTAL DEPTH 40.0 ft.
No Water, Minor Caving below 34.0 ft.
T A-3 cont.

PLATE




PACIFI®  SOILS ENGINEERING, INC

BORING LOG
' L.ogged by cC
BORING NO._4 __ (bucket auger) | DATE 5/26/81
W.0. 100987 sURFACE L. 07 (per topo)
= s 8 2S£ | ¢
- W~ &5 =
= - g % DESCRIPTION ond REMARKS Q\g o
A | 2|22 i =4 b=
<L JI o C — o
0 o | @ @ 5 %= o~
CL|ALLUV {Qal):Lean to medium clay, dark gray-
- brown, damp, soft to firm; moist and hard
R |3 at 1.0 ft. 103.4114.4
CL Lean clay, light gfay and brown, damp to
, moist, stiff, partially cemented
.—5 ——y
R |5 107.3]15.5
~107 sc Clayey fine sand, light gray-brown, moist
dense '
CL Tean clay, 1ight gray and brown, moist,
stiff '
B
— 1> R |1 99.8 | 23.0
ML Clayey silt, mottled light gray and light
brown, moist, stiff
— scC Clayey sand, light gray and orange-brown,
moist, dense . -
| 20_
SM Silty fine to medium sand, gray/brown,
moist, dense
ML: Sandy silt, mottled light gray and
jorange-brown, moist, dense
25

contiﬁued‘on next page

PLATE o o




PACIF!'™ SOILS ENGINEERING, INC

BORING LOG
Logged by cC
BORING NO.__4 cont. DATE 5/26/81
1
w.0. 00957 SURFACE EL.
s 1€ ST g
= § o | DESCRIPTION ond REMARKS 5\8 5
3 1213|g £4 | 3
| o5 | 2101 O 5< R
CL Lean cla reddish-brown, very molst
R |2 iite Y rVery ' 88.6 [17.7
SM Silty fine sand, light gray, moist, dense
CL Lean clay, light gray-brown, moist,_gEIff‘
ML Clayey silt, gray-brown, very moist, stiff
¢Ll Lean clay, gray, moist, stiff to hard
—3 0
35 : SM §ilty fine sand, olive-brown, moist, dense;
R | 7/2 107.8(12.4
| 40 @ 40.0 ft. mottled light gray & orange
brown
sM|” Silty fine to medium sand, abundance of
2 sea shells, light gray/brown, moist, dense
[~ 45 _
R 1542 ' ' 106.7(3.3
— 50
low 44.0 ft.

TOTAL DEPTH 50.0 ft. No Water, Minor Caving be
: - PLATE _Az4




PACIFI®  SOILS ENGINEERING, INC
BORING LOG

Logged by €C
(bucket auger) DATE 5/27/81

BORING NO. __° \
W.0. 100957 surmace gL, 83+ 4 (per topo)
. : £ 3 ®
REE 25| 2
£ | Y| 3| o | DESCRPTION ond REMARKS 53 5
b o || 2 - =
S 12|38 < R

vi| o] G o o~
-—0 Y
| FILL: Gravelly clean sand, light gray, drg;/’
R |3 [T—tmedium dense 7 196.5 [ 14.2
CLIALLUV(Qal)Lean to medium clay, dark gray-
brown, moist, stiff
| 5 _ CL Lean clay, light gray and brown, damp, fifdm
to stiff, partially cemented; @ 6.0 ft.
moist and stiff
-10 4
R |1 105.3120.3
ML | Clayeysilt, light gray-brown, moist, stiff
CL Tean clay, mottled light gray and brown,
moist, stiff
t 15 _| ML Clayey silt, mottled gray and brown,
moist, stiff
CL Lean clay, mottled gray and brown, moist
and stiff
ML Clayey silt, mottled gray and brown,
20 moist, stiff
Y T SM Sandy silt, light gray, orange,brown,
R (3 moist, dense ' 100.6] 14.8
SM Silty fine sand, light gray and orange/
brown, moist, dense
25

continued on next page
be PLATE —es-




PACIF'™ SOILS ENGINEERING, INT

BORING LOG
‘ Logged by CC
BORING NO.___ 5 cont. DATE __5/27/81
WO 100957 SURFACE EL.

. : 4_:/-.\ 0
& - e =& 5
. Jj ol a DESCRIPTION and REMARKS a .o o
S la|lzl 3 = ¥ -3
o | z|9& T3 .

w|®| o , o o o

23 (sM cont. from 23.5 ft.) '

ML Clayey silt, gray and reddish brown, ]
moist to very moist, stiff, considerable
red oxide staining between 26-27.5 ft.
CL Lean clay, light gray and brown, moist,
stiff to hard
3 0—p
R |3/P 94.3 | 28.1
CL Tean to medium clay, light gray, moist,
hard
357 SM Silty fine to medium sand, mottled light
gray and light brown, moist, dense;
—A0T| R | 14)2 Unable to retain cuttings in bucket  [96.9 | 4.9
TOTAL DEPTH 43.0 ft.
I No Water, Some caving below 35.5 ft.
L .
A-5
PLATE




‘PACW”“ SOILS ENGINEERING, INC

BORING LOG -
Logged by cc
BORING No.__6 (bucket auger) DATE 5/27/81
w.0.___ 100957 sURFACE gL, 06+ 3(per topo)
£ e s & g
a dl o o DESCRIPTION and REMARKS NG '3
o =l o] © =8
< | Jd] & c = =2
L0 v | @| @ N =~ 3
CL|ALLUV (QAL) : Lean to medium clay, dark gray
brown, moist, stiff;
R |4 108.8[13.7
@ 3.0 ft. dark brown
CL T.ean clay, iight gray and brown, damp,
firm to stiff;
= > r |3 @ 5.0 ft. partially cemented & stiff 101.0|17.2
—10 - SM Silty fine sand, light brown, moist, deng
S P ity fine sands 239 s MOLSEy f00.5(7.5
CL Lean clay, gray and brown, moist, stiftf
Bullk
15
SM Silty Fine sand, light gray and light
brown, moist, dense;
@ 18.0 ft. reddish-brown, fine to
medium grained;
= 20—
R|6 104.5{2.6
@ 23.0 ft. light gray, very fine grained
— 25 :
continu~d on next page :
' _ A-6

PLATE




PACIF'~  SOILS ENGINEERING, IN”

BORING LOG
Logged by CC
BORING NO.__6_cont. DATE 5/27/81
W.0. ... 100957 SURFACE  EL.

. . - o
AN e |
£ | Y| 3] o | DESCRIPTION and REMARKS 53 2
Il =|o| 0 =8

<I Jl © c — ~o
. w | oo -] °
25 CL Lean clay, light gray and brown, moist,
SM Sandy silt, light gray and orange-brown,
T moist, dense
CL T.ean clay, light gray and brown, moist,
' hard , '
ML Clayey silt, light gray and light brown,
moist, dense :
—30™ CL Lean clay, gray and brown, moist, hard
R |4/R 95.4 {26.2
Bulk
- SM Silty fine sand, light gray and orange-
brown, moist, dense
—4 0 —
14¥2 97.3 | 1.6
TOTAL DEPTH 41.0 ft.
No Water, No Caving

pLATE 27°




PACIFI©  SOILS ENGINEERING, INC

BORING LOG
Logged by cC
BORING NO. {(bucket auger) DATE 5/27/81
wo. 100957 SURFACE EL. 66.6 (per topo)
£ = E =& | 0§
= wl<|? > <
e S| vl a DESCRIPTION ond REMARKS 0.0 5
1) 0. = = ~.
S 132|818 £3 | 2
CLALLUV (Qal) : Lean to medium clay, dark gray
brown, damp, soft to firm; € 1.0 f+. moist _
R |3 and stiff; 99,7 |13.6
@ 4.0 ft. brown
-5 — CL Tean clay, Light gray and brown, damp,
R |3 gtiff , 101.1f14.5
—-104 ML Clayey silt, light gray and light brown,
R |7 moist, hard 106.0{ 13.1
—1 5~ L CL Lean clay, light gray and brown, moist,
hard
ML Clayey silt, light gray and orange-brown
moist, hard
SM Silty fine to medium sand, light gray
and reddish brown, moist, dense
— 201 R |6 SW Well-graded sand, light gray and light 104.4 3.3
brown, moist, dense
ML Sandy silt, olive brown, moist, dense
~ 25

continued :on next page




PACIFI™  SOILS ENGINEERING, INC

BORING LOG
' Logged by CC
BORING NO. 7 cont. GATE 5/27/81
w.0. ... 100957 SURFACE EL.

. ; £ ©
AMEE | IS
< | Y| 3| a | DESCRIPTION ond REMARKS &3 5
& |2]3|¢8 2| &

» | @] 6 =5 = o=
—5 _

SM Silty fine sand, light gray and orange-
brown, moist, dense

CL Tean clay, gray and brown, moist, hard

SM §iTty fine sand, light gray and light
brown, moist, dense

CL Lean clay, gray and brown, moist, hard,
considerable iron staining between 28.5
and 29.5

3077 r |3 101.8|22.0

TOTAL DEPTH 31.0 ft.

No Water, No Caving

P| ATE A-7




PACIFI®  SOILS ENGINEERING, INC

BORING LOG
Logged by CC
BORING N0, 8_(Pucket auger) pATE ___ 5/27/8)
w0, 100957 ' SURFACE EL. 65.4 (per fopo)
. < o
&£ M iz 2
S | 4[B! o | DESCRIPTION ond REMARKS 53 5
& |£18]3 =3 | =
< i c = ~Q
i @] © o~ g
[0 FILL: Mixture clayvey sand and lean clay
with scattered gravel and asphalt fragmentg,
light brown, dry, loose
rR |1 CL|ALLUV {Qal) : Lean to medium clay, dark gray- [106.5 19.3
brown, molst, stiff
— - r |3 107.2[16.6
CL Lean clay, light gray and brown, moist,
stiff, partially cemented
-10 ~
R |3 109.0)16.0
ML Clayey silt, light gray and brown,
moist, stiff; partially cemented between
13.0 and 14.5 ft.
—15 Bulx
SM Silty fine to medium sand, light gray ang
orange-brown, moist, dense
207 120.0| 5.5
R [12 '
SM sandy silt, light gray and orange-brown,
moist, dense
L2 5—

continurd on next page

p| ATE A-8




PACIFI®  SOILS ENGINEERING, INC

BORING LOG
Logged by  CC
BORING No._>_COnt- DATE  5/27/81
wo, 100957 | SURFACE EL..
MEL = |
R g o | DESCRIPTION ond REMARKS 53 '
< | c o
(%] m| O o~ o
D5 :
(sM cont. from 23.0 ft.)
SM Silty fine sand, light gray and orange-
brown, moist to very moist, dense
=30 CL Lean clay, gray, very moist, stiff; !
R |3/ : - 100.2] 24.4
@ 32.0 ft. moist and mottled gray/brown
-35 4
Bulk
407 97.7 [ 8.4
R [9/P
45
SW Well-graded sand, light brown, moist,
dense
92.4 | 5.0
| s 1R [ 141/3

TOTAL DEPTH 51.0 ft. NO Water, Minor Caving _
! Mol A48 Ft. PL‘ATE A-8




PACIF'~ SOILS ENGINEERING, IN"

BORING LOG
Logged by cc
BORING NO. 9 (hollow stem flight auger) DATE 6/1/81
W.O. 100957 SURFAGE EL. 68.5 (per topo)
£ @ £ 7 @
= £ & i“‘. E]
£ [ Y| &3] o | DESCRIPTION ond REMARKS 5.0 g
[TH < R TN
3 12139|8 8| 3
L"O »|la| o 5= P
CL|ALLUV (Qal) : Lean to medium clay, dark gray-
brown, moist, stiff
CL Lean clay, light gray and brown, moist,
-5 — stiff, partially cemented ‘ '
R {38 : g7.4 118.6
—10
R |62 ) 94,7 | 6.8
R |51} ML Clayey silt, mottled light gray and 95.8 | 13.6
light brown, damp, stiff
sC Clayey sand, orange-brown, moist, mediun
dense to dense
20—
: 106.4{ 4.2
R |68 CL Lean clay, light gray and light brown,
moist, stiff
SM Silty fine sand, light gray-brown,
moist, dense
|25

continucd on next page

bl ATER-9




PACIFI™  SOILS ENGINEERING, INC

BORING LOG
Logged by cc
BORING NO._9_cont. DATE 6/1/81
W.0.___ 100957 SURFACE EL.
. S ,,_: — o
& =z id: 5
L | Y| 3| o | DESCRIPTION and REMARKS 5 3 -2
al=|3 ~,
X I ) = g =
< | o c = ~Q
| os w | o] S ) 5 o
R |36 CL Lean clay, gray and brown, moist, hard, |g4.7 {30.4
30— @ 30.0 ft. zone of considerable red iron
R |32 oxide staining 83.0 [32.0
357 R |13 5M ~ Silty fine sand, mottled light gray and
light brown, moist, dense; 105.01 4.0
b O
R |10 88.112.9
@ 43.0 ft. becomes fine to medium graingd,
= contains sea shells
R {16p 98.1 1| 2.7
—50

continurd on next page

PLATE _2=9




PACIF'™ SOILS ENGINEERING, INT

BORING LOG |
. Logged by cC
BORING nO.__ 9 cont. DATE 6/1/81
W.0. 100957 SURFACE EL.
£ |z|¢ =S -
£ (ulala ol 5
. Sl vl a DESCRIPTION ond REMARKS 0 0 5
mn al=s=| o - _‘_\\ s
0o =lo) e = 9
<l | @ o o— ~0
50 »w|mo| S | =T 3
R (sM cont. from 35.0 ft.) No Rpcovery
554
CL Lean clay, mottled blue-gray and brown,
R {37 moist, hard g2.7 l4a2.7
SP Clean fine to medium sand, light gray-
brown, moist, dense;
R [10p/3" 91.7 {3.1
.65
R (10D/5¥ 89.2 4.0
@ 68.0 ft. saturated;
@ 69,0 ft. water table;
R | 10p/5%" 94.1 | 22.5
75

continucd on next page

PLATE _A-9




PACIF'™  SOILS ENGINEERING, IN7

BORING LOG
Logged by CC
BORING NO.____9 cont. . DATE 6/1/81
0
W.0. _—}0__9_57 SURFACE EL.
& A g 2
= | @ >~ 2 +
9] i n
= gl v o DESCRIPTION ond REMARKS 0.0 o
o | 2|23 - % =
s =10l @ = 4
! Jf & c = “©
| 75 [45] m| & o~ e}
R |156/91 (SP cont. from 59.0 ft.) 103.9(20.8
—80— , @ 80.0 Ft.blue-gray color;
R 110b/5 below 80.0 ft. contains occasional thin 91.4 (24.6
interbeds of silty fine sand
R |45 99.6 |21.7
90—
R |55 104.0}21.9
— 95
TOTAL DEPTH 95.0 ft.
No Caving
Water Table at 68.5 ft.
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PACIF'™ SOILS ENGINEERING, IN™

BORING LOG
_ _ Logged by ccC
BORm@ nO, 10 (hollow stem flight auger) . 6/2/81
w.0. 100857 SURFACE EL._68 (pexr topo)
& nE: £y 3
£ wls|? e 5 g7
ey 5 g % DESCRIPTION C_Ind REMARKS D{ o
2 =13l d = 2 =
g | | X o = e
0 | D| o = 8
CL |ALLUV (0al): Lean to medium clay, dark
gray brown, moist, stiff
CL Lean clay, light gray and brown,
— 5 moist, stiff, partially cemented
R |40 94.2 [14.3
- 10 =~
R |59 103.9{13.7
ML Clayey silt, gray—brown; moist, stiff
15
R B6 | CL Lean clay, mottled gray and brown, 100.5(22.9
moist, hard .
SM Silty fine to medium sand, light gray
50— and light brown, moist, dense
R | 62 103.2(2.7
SM Sandy silt, mottled light gray and
orange-brown, moist, dense ‘
_25 X N
continned on next page
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PACIF'~ SOILS ENGINEERING, IN”
BORING LOG

Logged by CC

10 cont.
BORING NO. pATE _6/2/81
100957 -
W.0. SURFACE EL.

+ . -I—.'-:‘ "
£ 1:|8 SE
£ | 4|3l o | OESCRPTION and REMARKS 53 2
) =|10| Q = 34

=gl I 4 c= -0
| s5 1 o[BS - o
R |32} CL Lean clay, gray-brown, moist, hard, 85.3 [33.0
considerable red oxide staining
ML Clayey silt, light gray and light
brown, moist, stiff
30~
CL Lean clay, mottled gray and brown, 91.6 [29.4
R |28 :
moist, hard
-35- r |46 | 100.3}21.2
sC Clayey fine sand, mottled light gray )
and light brown, moist, dense
40
R |68 90.6 | 7.2
451 R |14ksM| Silty well-graded sand, light brown, moisf103.7) 5.2
dense
-
50

continued on next page
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PACIF'~ SOILS ENGINEERING, IN™

BORING LOG
~ Logged by CC
w0, 100957 SURFACE EL.

. : e w
& . E =& 5
< N fali w
= | Y| B o | DESCRIPTION ond REMARKS 50 3
0) o =| 2 -0--} 2
8 13|5]¢ 22|

wvi|l oo o [
S0
R %3 SW Clean well-graded sand with an abun- 94.9 6.3
dance of sea shells, light brown, moist,
dense
SM Silty fine sand, light gray, moist,
dense
7557
R |16p 97.5 [ 7.5
SP Clean fine to medium grained sand,
light gray-brown, moist, dense;
60
®r |10b ) 91.4 | 3.4
L 65 ..
R j19p/3' 84.5 | 4.6
@ 68.0 ft. becomes medium to coarse
grained, saturated; water table at 68.0 £y.
~70 "5pT| 18)/18
50| foy 5"
.75

continuad on next page
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PACIF'™ SOILS ENGINEERING, [N~
BORING LOG
Logged by CC
BORING No.___ 10 cont. DATE 6/2/81
W.0. ... 100957 SURFACE EL.
& . g =& g
% | 40| o | DESCRIPTION and REMARKS 53 2
i ot x|l 3 ) ‘_} s
o = o] © = 3
< | £ = @
w| oo - o
75 i
SPf SM Silty fine to medium sand, blue-gray,
24 )50/ very moist, dense
° 5”
SP Clean sand with occasional interbeds of
silty fine sand, light gray and light
brown, wet, dense;
207 spt 1po/gn
—85 — @ 85.0 ft. clean sand with occasional
SPT 49/5¢ interbeds of silty fine sand, light gray,
for 54" light brown;
L 90 @ 90.0 ft. clean sand with interbeds of
SPT 1p0/ silty fine sand, light gray and light
5] brown
=95 — 8@ 95.0 ft. clean blue—gray sand with
SPT 50/ interbeds of silty fine sand, light
53" gray and light brown
-1 06

SPT .7OTAIL DEPTH
50/5%"

.100.0 ft. No Caving, Water Table & 68.0 ft.
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~——1—2'x 2' x 1/4" stee] plate

standard 3/4" pipe nipple, welded top and
underside of plate

———3/4" @x 5' long galvanized pipe, standard
pipe threads fop and bottom, Extensions
threaded both ends and added in 5! increments.

3" Q5schecjule 40 PVC, add in 5! increments
with glue joints

; final grade
— T —

45 place an "Oakum" wrap at 5' intervals startipg

2 1/2" above the plate around the 3/4" @ 5t
4 ‘ —41—  long galvanized pipe to maintain pipe centered
— 3' T within the 3" @ schedule 40 PVC
51 50— maintain 5 clearance of heavy equipmenf; Ha
’RE ' compact in 2' vertical increments or alternative

suitable to and accepted by soils engineer.

hand compact initial 5! (vertical) within 10

‘ /" X horizontal

place and hand compact initial 2f of fi
prior to establishing initial reading

N
AN
. AN
RS < “bottom of cleanout

— provide a min 17 thickness of sand/gravel beddi

NOTE: 1. Locations of settlement [-o.i;:fes shall be'chl-é—c;rll-y mqute‘a._-c:;a—ci readily visibl
Equipment Operatorsy _

e (red Flc:g:ged)

2. Contractor shall maintain 10" horizontal clearance for heavy equipment within 5
(vertical) of plate base. Fill within clearance area shall be hand compacted to project
specifications-or compacted by alternative approved soils engineer.

3. After 5' (vertical) of fill is in place, contractor shall maintain 5* horizontal equipment
clearance. Fill in clearance area shall be hand compacted (or approved alternative ) ir
vertical increments not to exceed 2 feet,

4. In the event of damage to settlement plate or extension resulting from equipment
operating within prescribed clearance area, contractor shall immediately notify soils
engineer and shall be responsible for restoring the settlement plates to working order.

] PACIFIC SODILS ENGINEERING, N
17805 FrrcH-— IRVINE, CA - —(714) 557- 94!

SOOG5 7  G-26-8/

Dt ATE ~_. D
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‘ | PACIFIC SOILS ENGINEERING, INC.
@ 3002 DOW AVENUE, SUITE 514, TUSTIN, CALIFORNIA 92780
: TELEPHONE: (714} 730-2122, FAX. (714) 730-5191

CALIFORNIA CONSTRUCTION AUTHORITY

88 Fair Drive .
Costa Mesa, California 92626

June 27, 2002
Work Order 500588

Attention: Jess Cummings

GEOTECHNICAL STUDY
Pacific Amphitheater Berm
Orange County Fairgrounds

Costa Mesa, California

Subj éo‘t:

M, Cumrmings:
Pursuant to your request, Pacific Soils Engineering, Inc. (PSE), has conducted a preliminary

.geotechnical study of the soils comprising the berm at the Pacific Amjahjtheatre in'the Orange

County F aifgrounds m general conformance with our proposal rdatednl\/__[arch 18,2002. The

‘ Fairgrounds are located on the northeast corner of Fair Drive= and Fairview Road, and the subject

_berin separates the amphitheater from other improvements such as the farm and operations
buildings.

1.0  INTRODUCTION

1.1 -. Background and Pufpdse
The berm was constructed circa 1983 of onsite and import materials. PSE

understands the berm is to be removed and the materials exported offsite.” The
purpose of this report 1s to provide information regarding the soils comprising the

berm that California Construction Authority intends to provide to potential

importers of the soil.

1.2- Scope of Study _
A geotechnical field investigation and study was to provide a basis for compiling

the presented geotec]jnjcal design parameters. The scope of PSE’s study included.

the following tasks:
CORPORATE HEADQUARTERS LCS ANGELES COUNTY RIVERSIDE COUNTY SAN DIEGO COUNTY
TEL: (714) 220-0770 TEL: [310) 325-7272 or (323) 775-6771 TEL: {809) 676-8185 * TEL: {858) 560-1713
FAX: (714) 220-2582 FAX: (9G9) 676-1879 FAX: (858} 560-0380

FAX: (714) 220-9580
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Work Order 500588

June 27, 2002

1.3

Reviewing readily available geotechnical data pertinent to the site.

> Excavating, logging, and sampling of four bucket auger borings to depths of
about 50 feet below the existing ground surface.

» Performing laboratory testing to evaluate relevant engineering properties of
the on-site subsurface materials. :

» Evaluate the data collected.

Prepare and submit six (6) copies of a geotechnical report containing this
firm’s findings, conclusions and recommendations. 3

Tt should be noted that this study focused. on the evaluation and analysis of the
geotechmical conditions of the subject site. Investigation or assessment of the

potential presence of toxic or hazardous substances is beyond the scope of our
services.

Reporf Structure ‘
The main text of this report is divided into the following sections: Introduction,

Project Description, Subsurface Conditions, Bngineering Analyses, Conclusions

“and Recommendations. Included with this report are the following appendices:

Appendix A - Field Investigation including Boring Logs-
Appendix B - Laboratory Testing including data 7
Accompanying this report is a facsimile 'copy' of a site plan with approximate

boring locations added by PSE,

2.0 PROJECT DESCRIPTION

2.1

Site Location and Existing Conditions
The berm is part of the Pacific Amphitheatre at the Orange County Fairgrounds.

The Fairgrounds are located on the northeast comer of Fair Drive and Fairview

Road, and the berm separates the amphitheater from other improvements such as

the farm and operations buildings. The top of the berm is paved with

approximately two to three inches of asphalt. Two structures, formerly used ag

PACIFIC SOILS ENGINEERING, INC.
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3.0

4.0

concession stands are present at either end of the berm. Concrete steps provide
pedestrian access to near the top of the berm. Access for the drill rig was via a
road comprised of paving stones. The side of the berm facing the amphitheatre is

planted with grass, the side facing the farm has mature trees and ground ecover.

2.2 Proposed Construction _ _
The proposed construction consists of removal and export of the earthen berm.
SUBSURFACE CONDITTIONS

Presented herein is a description of the materials encountered in our borings.

31 Fill ‘
Fill materials were encountered to depths of about 46 feet in all the borings. The
fill consisted of sandy and silty clays, ciayey silts 'and sands and some poorly
graded sands. The'ﬁ-ll materials were generally dry at the surface and damp to

- moist below. Below the upper disturbed and weathered soils the fill soils were -
{irm to stiff and medium dense. It should be noted that the berm was constructed
of fill generated onsite as well as import soils. |

3.2 Native Soils
Native soils were encountered at depths varying from 45 to 46% féet and consist
of damp to muoist and stiff silty clays and clayey silts.

3.3 Groundwater
Groundwater was not encountered to the maximum depth explored of 50 feet.

ENGINEERING ANALYSIS

4.1 Materials Properties

4.1.1 Excavation Characteristics
The fill mateﬁals__are considered to be easily removed and recompacted

using conventional grading equipment.

PACIFIC SOILS ENGINEERING, INC,
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4.1.2 Expansion Potential
The expansion potential of the berm materials, varied from “very low” to

“high’” when tested m accordance with Standaxd 18-2 of the 1997 UBC
and classified in accordance with Table 18-I-B of the 1997 -UBC. Testing

for expansion potential should be perfofmed during and at the completion

of grading.

4.1.3 Soluble Sulfate Test Results
Resulis of soluble sulfate tests performed on representative samples of the

~ site soils are presented on Table B-1 in Appendix B. The majority of the
on-site soils are classified as having a “negligible” soluble sulfate effect
on concrete when classified in accordance with Table 19-A-4 of thel 1997
UBC. . One sample had a soluble sulfate content 0.102 percent. Soils

containing soluble sulfate of 0.10 to 0.20 percent are classified as havinga -

“moderate” sulfate exposure.

5.0 CONCLUSIONS AND RECOMMENDATIONS
The fill materials may be reused as fill. Specific recommendations regarding the

placement of fill materials or recommended design should be provided by the

geotechnical consultant of the project receiving the fill.

6.00 CLOSURE

6.1  Limitations
The conclusions and recommendations presented in this report are based on the

data developed during the subject investigation. The materials immediately
adjacent to or beneath those observed in the exploratory excavation may have

‘different characteristics and no representations are made as to the quality or extent

of materials not observed.

- This report is based on the project as described and the information obtained from

the boring at the approximate location indicated on the plans. The {findings are

PACIFIC SOILS ENGINEERING, INC.
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based on the results of the field, laboratory, and office investigations combined
with an interpolation and extrapolation of conditions between and beyond the
~ boring location. The tesults reflect an interpretation of the direct evidence
obtained. Services performed by Pacific Soils Engineering, Inc., have been |
conducted in a manner consistent with that level of care and skill ordinarily
exercised by members of the profession currently practicing in the same locality
~ under similar conditions. No other representation, either expresses or implied,

and o warranty or guarantee is included or intended.

Pacific Soils Engineering, Inc., has no responsibility for construction means,
methods, techniques, sequences, or procedures, or for safety precautions or
programs in connection with the construction, for the acts or omissions of the
CONTRACTOR, or any other person peffonnjng any of the construction, or for

the failure of any of them to carry out the construction in accordance with the
. final design drawings and specifications.

We wish to thank you for providing Pacific Soils Engineering, Inc., the opportunity to be of
service to you and your organization. Should you have any questions, please do not hesitate to

contact us at (714) 730-2122.

Resp ectfully submitted,
PACIFIC SOILS ENGINEERING, INC. Reviewed by: -

SHERYLA. KROLL/RGEZ 3 ZAM WASIL. Ph.D/RGE 21
, \ 8/Reg. Exp.;: 3-31-04

Manager of Geotechnical Services

Distribution!  {6) Addressee

SNEK:ATA:RD/500588, June 28, 2002

PACIFIC SOILS ENGINEERING, INC,
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APPENDIX A

Field Investigation
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APPENDIX A

Field Investication

A truck mounted bucket avger drill rig was utilized to excavate four (4) borings within the
subject project fo depths of approximately 50 feet, below existing grades. The approximate

locations of the exploratory borings are shown on the accbmpanying sketch and the Geotechmical

Boring Logs are attached.

Representative bulk soil saﬁlples were obtained at significant lithologic changes. The samples

were transported to PSE's Izboratory for testing. Taboratory testing procedures and test results

are presented i Appendix B of this report.

PACIFIC SOILS ENGINEERING, M.




TERMS FOR THE DESCRIPTION OF SOIL

MAJOR DIVISIONS

Coarse-grained Soils
More than 50% retained
on No, 200 sieve

Fine-grained Soiis
50% or more passes
the No. 200 steve

GROUP GROUP NAMES
SYMBOLS
GRAVELS Clean Gravels GW  |Well-graded gravel
Mare than 50 % of Less than 5% fines GP Poeorly graded gravel
coarse fraction retained |Gravels with more GM Silty gravel
on No. 4 sjeve than 12% fines GC Clayey gravel
SANDS ) Clean Sands SW Well-graded sand
50% or mare of Less than 5% fines SP Poorly graded sand
coarse fraction passes  |Sands with more SM Silty sand
No. 4 sieve than 12% fines sC Clayey sand
SILTS and CLAYS inorganic CL Lean clay
Liquid Limit less than 50 ML Silt
. organic oL Organic clay or silt
SILTS and CLAYS inorganic CH Fatclay
Liquid Limit 50 or more’ MH Elastic silt
ofganic OH . [Organic clay or silt
Highly Organic Soils PT Peat

CONSISTENCY CLASSIFICATION

COARSE-GRAINED SCILS

Very Loose
Loase
-Medium Dense
Dense

Very Dense

SOIL MOISTURE

Dry - dry lo touch

Moist - damp, but no visible water

Wet - Visible free water

SIZE PROPORTIONS

Trace-<5 %
Few-5t0o10 %
Some-15t0 25 %

Blows/foot

(SPT)

<4
41010
10 to 30
30 to 50
>50

FINE-GRAINED SOILS

Criteria :
Very Soft Thumb penetrates sofl > 1 in.
Soft Thumb penetrates soil 1 in.
Firm Thumb penetrates soil 1/4 in.
Siff Readily indented with thumbnail
Hard Thumbnail will not indent soil
LABORATORY TESTS
DS Direct Shear
" DSR Direct Shear (Remolded)
CON Consalidation
‘SA Sieve Analysis
MAX Maximum Density
RV Resistance Value
El Expansion Index
SE Sand Equivalent
AL Atterberg Limits
CHEM Chemical Analysis
HY Hydrometer Anatysis
. PACIFIC SQOILS
ENGINEERING, INC.
: PLATE A




GEOTECHNICAL BORING LOG

SHEET 1 OF 2

PROJECT NAME OC Fair Berrn

PROJECT NO. 500588
DATE STARTED 5/30/02 GROUND ELEV. - BORING DESIG. B-1
DATE FINISHED 7 5/30/Q2 GW DEPTRH (FT) LOGGED BY snk
DRILLER Al Roy Drilling DRIVE WT. NOTE
TYPE OF DRILL RIG 18" buckef DROP
- > ET.
I81]) wl (O] | ol &> £
Isiz gwe| ¢ | 9| 38 | e 1
Lo | o [EX] = = o 8 = GEOTECHNICAL DESCRIPTION BE s 2y E i
el ot x| O L or 50|z o
vi | 3 = E wn Z0|n0| 3
-1
A n\2" Asphalt Vs
. 7 CL FILL:
A - fine lo medium SANDY CLAY, light brown, dry, firm to stiff, with
N / some coarse SAND and fine to coarse GRAVEL, trace roollets
] 7
i CL SILTY CLAY, olive hrown and black brown, damp, medium stiff,
— 4/ trace white diatomaceous soil
: /7 CL | SANDY GLAY, dark brown 'aeTmE.?nEdEnT Sfiff, with orange |
- / brown, SILTY SAND, scme asphalt chunks
IR / n
. — HY
) % CHEM
159 7% ML | SANDY GLAYEY SILT, olive brown, damp, medium dense, race |
. / roots
| 77,
] s CL | SILTY CLAY, gray brown, damp to moist, frm to stif |
20 —
. L
i 7 ]
/-/ CcL SILTY CLAY, gray brown, damp, firm o stlff with some concrete
| %
] ] ML | SANDY CLAYEY SILT, some GRAVEL, light gray, moist, ]
25 T g [medumdense L __ -
| 1 SILTY SAND, orange brown, damp to moist, medium dense
7 /// s¢ | CLAYEY SAND, brown, moist, medium dense |
] 7 CL | SANDY CLAY, olive brown, maist, firm io stiff, trace asphait |
N / pieces
30-1 — Z .
B //// wax
: %ﬁz CL SITY CLAY, brown, moist, firm to siff CHEM
i v /
35- 7 S g et el
7 ? ML CLAYEY SILT, gray brown, damp to moist, medium dense
i /]
h some black SILTY CLAY chunks
7
SAMPLE TYPES: GROUNDWATER
[Rl RING (DRIVE) SAMPLE )-— SEEPAGE PACIFIC SOILS
[S] SPT (SPLIT SPOON) SAMPLE g; EEEE;“G ENGINEERING, INC.
BULK SAMPLE TUBE SAMPLE | J.JOINT PLATE A-1




GEOTECHNICAL BORING LOG

SHEET 2 CF 2

PROJECT NO. 500588 PROJECT NAME  OC Fair Berm :
DATE STARTED 5/30/02 GROUND ELEV. BORING DESIG. B-1
DATE FINISHED 5/30/02 GW DEPTH (7T} LOGGED BY snk
DRILLER Al Roy Drilling DRIVE WT. NOTE
TYPE OF DRILL RIG 18" buckel DROP
[ - > W[ ~
[} .| o | &> =
Ezl = w2l 6 | 9| 38 ‘ STI8ELo B P
cel 3 %% =2 12| 2s GEOTECHNICAL DESCRIPTION b= |~2eSEa
= = [LgTT]
o s el 4 E o7 o glEars o
7 CL SILTY CLAY, light brown and dark brown, stiff
] w7y CL- [ SILTY CLAY, black brown, moist, stigf |
] % CL | SILTY CLAY, blagk brown, rmoist, stiff, race root halrs, organic |
- Vsmel[
45— 7 ‘ -
i 4 ok NATIVE:
8 L SILTY CLAY, brown, darop, st -
] // SANDY CLAY, brown, damp, stiff, some pockets of tan silt
o ~ Z |
X TOTAL DEPTH 50 FEET
NC GROUND WATER ENCOUNTERED
NO CAVING
SAMPLE TYPES: ¥ GROUNDWATER
(Bl RING (DRIVE) SAMPLE P SEEPAGE PACIFIC SOILS
[8] SPT (SPLIT SPOON) SAMPLE gj SEEEANG ENGINEERING, INC.
BULK SAMPLE  [TITUBE SAMPLE | 1 JoiNT PLATE A-1




GEOTECHNICAL BORING LOG

SHEET 1 OF 2

PROJECT NO. 500588 PROJECT NAME QG Fair Berm
DATE STARTED 5/30/02 GROUND ELEV. . BORING DESIG. B-2
DATE FINISHED 5/30/02 GW DEFTH (FT) LOGGED BY snk
DRILLER . Al Roy Drilling DRIVE WT. NOTE
TYPE OF DRILL RIG 18" bucket DROP )
[ Py L~
(4] - o || Z
SRR 22182 S5y
a8l 4 g0 5 = o | 2% GEOTECHNICAL DESCRIPTION e |S2kES T @
Wi | g (g <| § T 5> oofleiuffe |5 &
w |G d = 0 olcn| 5
-
;ﬂ:’f , N\2* Asphalt
- CL SANDY CLAY, some fine to coarse GRAVEL, light brown, dry to
| % damp, firm
% some white dialomaceous
] 7 CL | SILTYCLAY, brown, dry, soit |
h ~701 sP | Hneto coarse SAND, orange brown, Giy o damp, mediuim |
10+ ’ -l- dense ’ . —
] 4 cL | SICTY CLAY, dark gray, damp fo moist, firm to stiff, some |
15+ 7~ ol  [eebblesize _ __ _________ i ___ -
:// SANDY CLAY, yellow gray, damp {o moist, f im to shff some
7] / roats
] / CL - | SHTY CLAY, black brown, moist, firm to suff - |
§ 27 N R
20 & sC CLAYEY SAND, orange brown, maist, medium dense, with
N ? / some roots , MAX
- — 7 HY
| / : CHEM
] 7 é trace sea shells
a ) « " SANDY CLAY, Tght olive biovm, most, i o Sif, sighfly |
i / plastic
] % some pleces of bark
30._. ; }% _____________________________
/V CL SILTY CLAY, brown, molst, sfiff, plastic
. 7
. 7
i
] %
i %77 S I O
ML CLAYEY SILT, gray brown, moist, stiff
357 CLML | SICTY CLAYIGLAYEY SILT, black brown, moist, stif |
T 744 oL [ SITTYCLAY, black, moist, stiff, organic smefl .|
i B // ) ) MAX
SAMPLE TYPES: ¥y GROUNDWATER
[R] RING (DRIVE) SAMPLE p» SEEPAGE PACIFIC SOILS
[S] SPT (SPLIT SPOON).SAMPLE g{ EEEE\)IIQNG ENGINEERING, INC.
BULK SAMPLE  [TITUBE SAMPLE | 3 joNT PLATE A-2




GEOTECHNICAL BORING LOG

SHEET 2 OF 2

PROJECT NO. 500588 PROJECT NAME OC Fair Berm
DATE STARTED 5/30/02 GROUND ELEV. BORING DESIG. B-2
DATE FINISHED 5/30/02 GW DEPTH (FT) .LOGGED BY snk
DRILLER Al Roy Drilfing DRIVE WT. NOTE
TYPE OF DRILL RIG 18" bucket DROP -
- Py L~
o > Z
Izl = [Bwld| & | S| 38 SEIRELOJE
eo| B =zl = o | 285 GEOTECHNICAL DESCRIPTION BE | > 2K T @
Bl o g2 | O T &> so|itfPe | o F
/N = E 7] - SO |00l 3
I -
77 SILTY CLAY, olive brown to brown, moist, siiff HY
~ W CL : CHEM
] ’/7 CL | SILTY CLAY, black brown, moist, siff, roots |
45 .
} Z NATIVE: .
— CLAYEY SILT, light brown, some white powdery, damp to moist,
sliff
m »
50— -
TOTAL DEPTH 50 FEET
NO GROUND WATER ENCOUNTERED
NO CAVING
SAMPLE TYPES: ¥ GROUNDWATER :
[RI RING (DRIVE) SAMPLE » SEEPAGE PACIFIC SO”‘-S
[S] SPT (SPLIT SPOON) SAMPLE gf gﬁggé{NG ENGINEERING, INC.
BULK SAMPLE TUBE SAMPLE | 1 JOINT PLATE A-2 J




GEOTECHNICAL BORING LOG

SHEET 1 OF 2

PROJECT NO. 500588 PROJECT NAME OC Fair Berm
DATE STARTED 5/30/02 GROUND ELEV. BORING DESIG. . _B-3
DATE FINISHED 5/30/02 GW DEPTH {FT) LOGGED BY snk
DRILLER Al Roy Dirilling DRIVE WT. NOTE
TYPE OF DRILL RIG 18" buckel DROP
— > W~
Lo EIJLU Y = 8 15 £2ls >i:- . % e
ES oo lmalz o 3 =@ 2 N e N
P e B =t I B 0 Os GEQTECHNICAL DESCRIPTION BE | 2kl L @
TTjTa m o ‘=z S = W
o~ <[ < o I G oo |xwE o+
w |l 4 E 0 =0 |00Q| >
)
T T F N2" Asphalt Ya
— Rl ML FLL:
| T SANDY SILT, with some CLAY, light brown, dry, medlum dense
] B Jl s MAX
51 — ARaE -] HY
i T CHEM
7 “ 7o sP  { fineto coarse SAND, orange brown, damp to moist, medivm |
. SOl dense, slightly micaceous, with some SANDY CLAY clods, dark
10— - : _l_)_FOLVn_l:ﬂ“OELSEff _____________________ ’
s sp fine to coarse SAND with CLAY, gray, damp to miaist, medium
- ‘f; dense, intermixed with black SILTY CLAY, moist, siiff
] Tl oL [ SANDY SILTY CLAY, brown io gray brown, moist to stiff |
15+ L —
- occastonal asphall chunks
] s T sP | fine to coarse SAND, orange brown, moist, medium dense |
20 S .
] TTT] s [ SANDYSILT, with clay dlods, gray brown, moist, medium dense |
] "/ CL | SANDY CLAY, fight brown, moist, firm to sff |
25— / —
_ // _____________________________
/f/ sC CLAYEY SAND, gray brown, moist, medium dense, occasional
_ / sea shells
30_ - //’ _____________________________
% CL SANDY CLAY, orange brown, moist, strff slightly plastic, trace
- / roofs
) B 7 ML [ CLAYEY sTﬁ "gray brown, moist, fim to stiff, a.&.@ ______ MAX
= ] micaceous | HY
- B CHEM
35 2 2
- “
/// % becomes brown
T 7
i : CL [ SILTY CLAY, dark gray brown, moist, stiff, trace mica |
SAMPLE TYPES: ¥ GROUNDWATER D ACIEIC ¢
(Rl RING {DRIVE) SAMPLE »— SEEPAGE PACIFIC SOILS ‘
(3] SPT (SPLIT SPOON) SAMPLE gf gEEggﬂG ENGINEERING, INC.
BULK SAMPLE TUBE SAMPLE | ). JOINT PLATE A-3




GEOTECHNICAL BORING LOG

PROJECT NAME OC Fair Berm

SHEET 2 OF 2

PROJECT NO. 500588
DATE STARTED 5/30/02 GROUND ELEV. BORING DESIG. B-3
DATE FINISHED 5/30/02 GW DEPTH (FT) LOGGED BY snk
DRILLER Al Roy Drilling DRIVE WT. NOTE
TYPE OF DRILL RIG 18" bucket DROP
+ > o
w .| w L. Q -1 o | =
e o = e B T =T SEIE0 G
Lol o =] 2 = o) 8 = GEOTECHNICAL DESCRIPTION LE NS e
el B b 14 IS T o> o0 & &P oF
. @ = w 30 ool o
SILTY CLAY, trace SAND, black brown, moist, stiff, plastic
| Z el -
7
. 7
i % cL SITY CLAY, black, moist, firm to stiff, organic smell, roots, |
% plastic
451 7.7 R N SO
cL SILTY CLAY, brown, moist, firm to sfiff
4 /dfﬁé ML NATIVE
7 CLAYEY SILT, light brown, damp, stiff
] 7%
1
7] 1)
501 <
TOTAL DEPTH 50 FEET
NO GROUND WATER ENCOUNTERED
NO CAVING
SAMPLE TYPES: v GROUNDWATER
[RI RING (DRIVE) SAMPLE » SEEPAGE PACIFIC SOILS
[S] SPT (SPLIT SPOON) SAMPLE SE gﬁgﬁgﬁ ENGINEERING, INC.
BULK SAMPLE TUBE SAMPLE | 1 JoINT PLATE A-3




GEOTECHNICAL BORING LOG

SHEET 1 OF 2

PROJECT NO. . 500588 PROJECT NAME OC Fair Berm ‘
DATE STARTED 5/30/02 GROUND ELEV. BORING DESIG. B-4
DATE FINISHED 5/30/02 GW DEPTH (FT} LOGGED BY snk
DRILLER Al Roy DRIVE WT. NOTE
TYPE OF DRILL RIG 18" bucket DROP
. > W —
w U] 1 ) . slo>| 2
Iol oz Bed ¢ | 9 28 | 8hreg B e
Lo YOI = 2 O gg GEOTECHNICAL DESCRIPTION b;’g >.Q<"g‘§ E o
ool w o= < | 9 I &> o0 a6 e
@ | @ pur E w Glanol S
m = =
I 3" Asphall /1
- 7 CLAYEY SAND/SANDY CLAY, light brown,-dry, loose to
i / medium denseffirm, roots
) 7 i
7z CL SILTY CLAY, brown, damp, firm, with asphalt pieces
54 -
i 7z
7
] . y 7
_ e e — |
10 7 T CcL SANDY CLAY, dark gray, damp to moist, firm to stiff, occasional
- _éf , / roots - MAX
] 2 Z HY
) = ] CHEM
;7 CL SILTY CLAY, trace SAND, black, damp to moist, firm to stiff,
- trace asphalt pieces
15— oo e — — — ——
CL SILTY CLAY, gray brown, damp, sliff
i Z . 7
| “ e
//// sC CLAYEY SAND, light gray brown, damp to moist, mediurn dense
% _____________________________
s SP SAND with CLAY clods, brown, damp, medium dense
] y 7 Gl ~SANDY CLAY with SILT, gray brown, damp to moist, firm to stiff, |
. / slight mica
eSS
/ CL SILTY CLAY, brown, moist, firm to stiff, slightly micaceous
7 147
] %%
] 77 MUCL | GLAYEY SILT/SILTY CLAY, aray brown, moist, firm to stiff, |
35 slightty plastic —~
] B | %7 ? cL —SILTY GLAY, gray, maist, firm to stiff, micaceous | MAX
. L - HY
) ///' ] CHEM
% CL SILTY CLAY, black brown, moist, firm to stiff, plastic
_ / 7
SAMPLE TYPES: "~ [y GROUNDWATER N
[R] RING (DRIVE) SAMPLE » SEEPAGE PACIFIC SOILS
[S] SPT (SPUT SPOON} SAMPLE gf gEDD'NG ENGINEERING, INC.
BULK SAMPLE  [TITUBE SAMPLE |} JoINT PLATE A4




SHEET 2 OF 2

GEOTECHNICAL BORING LOG

PROJECT NO. 500588 . PROJECT NAME OC Fair Berm
DATE STARTED 5/30/02 GROUND ELEV. BORING DESIG. B-4
DATE FINISHED 5/30/02 GW DEPTH (FT) - LOGGED BY snk
DRILLER Al Roy DRIVE WT. NOTE
TYPE OF DRILL RIG 18" bucket _ - DROP
> W
i 1t E ] o o> Z
ol s Bl @ | 8| 28 . SE(8El0 e
ndt WIsHs 5| 2] 8= GEOTECHNICAL DESCRIPTION GE|S2RES T 9
e | o |g-<| 9 I & o |xuPr o F
W | B = [ 1) so(cap 3
|
7
7 7 7 o " SICTY CLAY, black, damp, shight organic smell, rootlets |
i N7
i 7z
7
45— : 4 oL DimwE T T T T
NATIVE:
= 7 SILTY CLAY, brown, damp, stiff, white staining
T %
¥ 7
] 72
=07 TOTAL DEPTH 50 FEET
NO GROUND WATER ENCOUNTERED
NO CAVING
SAMPLE TYPES: .. ¥ GROUNDWATER AT
[R] RING (DRIVE) SAMPLE g SEEPAGE PACIFIC SOILS
[S] SPT (SPLIT SPOON) SAMPLE gf EE@EQG ENGINEERING, INC.
BULK SAMPLE TUBE SAMPLE | . JOINT PLATE A4




APPENDIX B

Laboratory Data
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APPENDIX B

Laboratery Testing’

The results of laboratory tésting performed during this study are enclosed within this Appendix.
Table B-1 presents a summary of laboratory test results.

The following laboratory tests were pérfonned on representative samples in accordance with the
applicable latest standards or methods from the ASTM, Uniform Building Code (UBC) and
California Department of Transportation. ' |
Classification

Soils were classified with respect to the Unified Soil Classification System (USCS) in

accordance with ASTM ‘D—2487 and D-2488.

Maximum Density/Optimum Moisture
The maximum dry density and optimum moisture content of a selected representative bulk

samples were evaliated in accordance with ASTM D-1557-91/Method A. The results of these

tests are summanzed in Table B-1.

Particle Size Analysis ‘ ‘
Modified hydrometer portion ASTM D 2442-72 were conducted to aid in classification of the

soils. The resulis of the particle size analysis are presented in Table B-1,

Expansion Index Tests
An expansion index tests was performed to evaluate the expansion potential of typical on-site

soils. Testing was carried out according to UBC Method 18-2. The results are presented in

Table B-1.

Seluble Sulfate Content
Sulfate content of selected samples was evaluated by KYH Co., Analytical Laboratory. The

results of their study are presented in Table B-1 and attached to this Appendix.

PACIFIC SOILS ENGINEERING, INC.
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TABLE B-1

Summary of Laborafory Test Data

Page B-2

Maximum Dry Density | Grain Size Analysis
o™
£ - ey
9 -3 E -
£ 2 E 2
S ¢ > 2 SIE| 2
.- = 3 s ; E x
Lo 7] + ] o @ o o
: c ® c 4 o 0 s T | =z
e 8 .8 @ 5] o - =1 c i
= = Q ~tr = - =2
- E = = 0 [ = c = B
o > 8 E £ < o | 2 ) 0,
— w 3+ =] . 3 ot R Nt
o = 3 G| B |2 = @ 2 c
€ | S go| E £ z! S|l 8|l 5lz2g
5|8 °5 3% | g [xl2l@|2| 8|25
L i [s) Soil Description 0w =2 o SRR ui h O
B-1 | 12 |Sandy Clay cL 127 5 12| 49 [ 16| 23 | 65 | 0.075
B- | 30 |SandyCtay CL 122.5 11.5 1 14028 31 | 82 | 0.074
B-2 | 21 |Clayey Sand SC 117. 13.0 4 {79 7 10 1 0.102
B-2 | 39 |Siity Clay CL 119 12.0 2 |17 | 40 41 92 | 0.008
B-3 | 4 |Sandy Silt ML 125.5 10.0 0 [ 39(33] 28 68 | 0.002
B-3 | 33 {Clayey Silt ML 116 13.0 0 [|20)52| 28 66 0.019'
B-4 11 Sahdy Clay CL 126 10.0 4 1421 23] 31 56 | 0.007
B-4 36 |Silty Clay CL 117 14.0 0 26 | 31 43 96 0.063
* Suifate Content tests by KYH Co. Analylical Laboratary, Santa Ana, California.

500588, Table B-1

PACIFIC SOILS ENGINEERING, INC.
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KYH Company Analytical Laboratory

3621 W. Macdithur Blvd, #118, Sanfa Ana, C4 92704

Tel: (714) 549-5824

ANALYTICAL REPORT

Fax: (714} 549-8375

Client Name: PaciﬁAc Soils Engineering, Inc. Report #: 223489R
Address: 10653 Progress Way PSE W.O. No. 500588
Cyoress, CA 90630
Contact Person: Mr. Keeney Van Horn ‘ P.C. Number: Verbal
Sample Unalysis Report
. LabiD | Requested . ' Resuit MDL
Client ID Date Analysis Method (% wi) (% wt)
B-1 (309 15321 6-3-02 Sulfate Content ‘CaITrans 417 | 0.074 _0.001
B-4 (119 15322 6-3-02 Sulfate Content | CalTrans 417 { 0.007 0.001
B-3 (4) 15323 6-4-02 Sulfate Content | CalTrans 417 | 0.002 0.001
P.E3

T N—LPS-20R72  [AQ: 3R

KYH Camnanu

S5%




From: Yuwen Ding To: Keeney Van Horn

Date: 6402 Time:; 3:08:54 PM

Page 4 af 4

KYH Company Analytical Laboratory

3621 W, Macdrthur Blvd,, #118 Santa Ana, C4 92704

Tel: (714) 549-5824

ANALYTICAL REPORT

Fax: (714) 549-8375

Client Name: Pacific Soils Engineering, Inc. Report #. 223483R
Address: 10653 Progress Way PSE W O. No, 500588
Cypress, CA 30630
Contact Persan: ‘Mr. Keeney Van Horn P.O. Number: Verbal
Sample Unalysis Repart
. _ Lab ID | Reguested , : Result MDL
Client ID Date Analysis Method %w) | (% wh)
B-4 (36" 15311 6-2-02 Sulfate Content | CalTrans 417 | 0.063 0.001
B-3 (33) 15312 6-2-02 Sulfate Contént CalTrans 417 | 0.018 | 0.001
B-2 (39) 15313 6-2-02 Sulfate Content Ce_llTrans 417. | 0.008 G.001
B-2 (21) 15314 6-2-02 Sulfate Content | CalTrans 417 | 0.102 | 0.001
B-’ {(12-139) 15315 6-2-02 Sulfate Content | CalTrans 417 { 0.075 | 0.001
T IN—PA—D0ED 45 35 LV Commarm . assy B o4
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RECEIVED ©6/96/2808 14:85  349515887@ ATI ARCHITECTS & ENG
JUN-O6—2808 14:37 _ P.22/04
- Mare [ EAsT BRETTMAT

HA vgAL PO,

RPACIFIC aOILS ENOINEERINDS, INC.
10853 PROGRESS WAY, P.0. BOX 2248, GYPAESS, CALIFORNIA 00830
TELEPHONE: (714) 220-077D, FAX: (714} 220-8569

(Carporale Headguarters}

CALIFORNIA CONSTRUCTION AUTHORITY June 6, 2008
1776 Tribute Road, Suite 200 . Work Order 102686
Sacramento, Ca 95815

Attention:.  Mr. Tom Onishi

Subject: GEOTECHNICAL COMMENTS
Supplemental Geotechnical Design Parameters
Proposed Buildings Northerly and Easterly
2 Adjacent to the “Main Mall” Area
A Orange County Fairgrounds
CITY OF COSTA MESA, CALIFORNIA

Reference:  Preliminary Geotechnical Report, Ptoposed Buildings Northerly and Sputherly
~ Adjacent to the “Main Mall” Area, Orange County I'airgrounds, City of Costa
Mesa, California; by Paclfic Soils Engineering, Inc., dated May 27, 2008, (W.0.
102686).

Gentlemen:

Subsequent to the publication of the reference report, the structural engineer designing the
foundation system for the new building proposed for ¢ast of the “Muin Mall” area (between
Building Nos, 14 and 16) requested clarification of some of the recommendations presented in the
report as well as additional recommendations as discussed below.

Based upon recent information provided‘by the structural engineer, Pacific Soils Engineering, Inc.,
(PSE) recommends that the maximum allowable bearing capacity for use in design be 3,000 tba.
{sq. ft. This value may be incrcased as allowed by Code to resist seismic or wing inads.

In agreement with the report and due to the expansive soils onsite, grade beams are recommended
along the east and west ends of the proposed building to tie the north and south continuous
footings together. The grade beam should be & minimurm 18 inches wide and embedded a

minimum 24 inches below lowest adjacent grade within 5 horizontal feet (as measured from

1.OF ANGELES GQUNTY RIVERZIDE GOUNTY SAN CIEGD COUNTY ’ SOUTH DRANGE COUNTY °
TEL: [310) 32572724 or (323) 775-0771 TEL: (a51) 382-0170 TEL! (858) 560-1713 TEL: (114) 7302122
FAX: (T14) 220-9559 FAX: [B81) 482-0176 FAX: {BEE) SE0-0380 PAX: {T14) 730-8191
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bottorn of grade beam) or, 1o allow for connectlon to deeper adjacent footings, as deep as the

adjacent footings,

Depending upon the resultant configuration of the grade beam, tho slab on the east and west sides
of the building should have thickened edges that extend 24 inches below lowest adjacent grade

" within 5 horizontal feet. 1f the grade beam top is at slab subgrade, thickened edges will not be
necessary, but the slab will need to be tied ta the prade beam with No. 3 bars placed at a minimum

spacing of 36 inches on center at alternating embedment depths of 24 and 36 inches into the slab.

It is our understanding that the structural engineer would like potential alternatives to tying back
isolated exterior post/column footings back to the main foundation system in at least two (2)
orthogonal directions, as recommended in the reference report. One aitetnative would be to
deepen the isolated column footing an additional 2 faet to a total depth of 48 inches below lowest
adjacent grade within 5 horizontal feet (as measured from the bottom of the footing). Anether
alternative would be to support the isolated columns on caissons. 1f caissons are used, they should

incorporate the recommendations prcscnf.e& in the report (Section 7.1.2).

For clarification of (he discussion about vapar retarders presented in the report, the following is

provided:

A moisture and vapor retarding system should be placed below all slab-on-grade in areas of the
structures considered to be moisture sensitlve, The retarder should be of suitable composition,
thickness; strength, and low permeance to reduce water vapor transmission through the slab to
acceptable levels. Historically, a 10-mil plastic mcmbrnne. such as “Viaqueen” placed between 2
inches of clean sand (1-inch above and 1-inch below) to as much as 4 incbes of clean sand (2-
inches above and 2-inches below), has been used for this purpose. The use of this system or other
systems, materials, or techniques can be considered, at the discretion of the designher, provided the

system reduced the vapor transmission rates to acceptable levels.

Unless requestéd, or additional geotechnical issues arise requiring comment by PSE, no additional
recommendations beyond those included in this Jetter and the reference report are anticipated to be

published during design of the foundation system [or the structure proposed between Building
Nos, 14 and 16.

PAGIFIC BQILS ENGINEERING, (AL,




RECEIVED 86/96/2008 14:85 9495150870 ATI ARCHITECTS & ENG

JUN-B6-2068B 14:58 P.84./24
June 6, 2008 Page 3
Work Order 102686

All other recommendations presented in the reference repart, excepl where superseded herein, aro

considered still valid for use in design

This report is subject to review by the controlling authorities far the subject project. If you have
any questions or reguire additional information, please contact the undersigned at (714) 220-0770.

PAULJ. ST/RGE 2317
RCE 46394/Reg. Exp.: 3-31-08
Manager of Geotechnical

Digtr, (1) Addressee
(7) ATI Architects & Engineers, Atin: Bill Bigatti

DO:PIE:rb/do-26860002

TOTAL P.B4
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1776 Tribute Road, Suite 220 : Work Order 102686
Sacramento, CA 95815

Attention: - Mr. Tom Onishi

Subject: . PRELIMINARY GEOTECHNICAL REPORT
- Proposed Buildings
Northerly and Easterly Adjacent to the “Main Mall” Area
Orange County Fairgrounds
CITY OF COSTA MESA, CALIFORNIA

Gentlemen;

" Pursuant to your request, presented herein is this firm’s Preliminary Geotechnical Investigation
for the two proposed buildings to be located near the “Main Mall” in the notth central portion of
the Orange County Fairgrounds in the City of Costa Mesa, California. The major '
geotechmcal/geologlc issues identified within t}us document include:

» Unsuitable soil removals
» - Engineering and excavation characteristics of onsite earth materials

» Preliminary foundation design parameters

Pacific Soils Engineering, Inc., (PSE) appréciates the opportunity to provide you with gebtechnical
consulting services. If you have any questions or should you requlrc any additional information,
please contact the undermgned at (714) 220- 0770

ESS,
. Respectfully submi ed, ?“(:foglfy’?(@
PACIFIC $OILS BNGHEVRING, IEEN%) ,
\ [ Z No. GE2317
{1 ’ A No.CE6411 | Exp. 3/31/09
By: Vj»“' Bxp. 620108
DON OBGRT e

RCE 66411/R eg Ex ‘a p. ‘NO 7

Reted (v Engi i
By: Afl 3 ré ‘

ARD H. INDLER
CEG 1802/Reg. Exp.: 4-30-10
Cerlified Engineering Geologist

andger of Geotechm_cal Servmes '

Distr.. (1) Addressee _
(7 ATI Architects, Attn: Mr. Bill Bigatti
DO/RHS/PJE:tb-ml-26860001

LOS ANGELES COUNTY RIVERSIDE COUNTY SAN DIEGO COQUNTY 'SOUTH ORANGE COUNTY
TEL: (310} 325-7272 or (323) 7756771 . ‘TEL: (57) 6B2-0170" TEL: (858) 660-1713 TEL: (714) 730-2122
FAX: (714) 220-9589 . FAX: (851) 582-0176 FAX: (858} 560-03p0 FAX: (714) 730-5191
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1.0 INTRODUCTION

1.1

Purposc and Scope of Study

The purpose of this report is to review and evaluate the existing geologic and soils
engineering conditions and present geotechnical recommendations for the design -

and construction of the subj ect structures.

‘Specific items discussed as part of this report include unsuitable soil removals,

engineering and excavation characteristics of onsite earth materials, and preliminary
foundation recommendations. '
The scope of this study include the following tasks;

1) Excavation, logging and samplmg of four (4) exploratory bucket auger
borings on the subject property. :

2} Laboratory tesiing of representative material samples collected from the

12

exploratory excavations.

3) Plotting of geologic and geotechnical information on a 40-scale Topographic
Survey Map prepared by Stantec Consulting, Inc., dated January 30, 2008,
which serves as a Geotechnical Map (in pockel) for this report.

4) Formulation of conclusions and recommendations based on results of the

field office and laboratory studies.

5} Preparation of this report.

The conclusions and recommendations contained in this report are based on the
data developed during this investigation. The materials immediately adjacent to
or beneath those observed may have‘different characteristics than those observed.

No representation is made as to the characteristics of materials not observed.

2.0 PROJECT DESCRIPTION

2.1

Site Location and Description

The proposed buildings will be located within the north central portion of the
Orange County Fairgrounds in the City of Costa Mesa, in the vicinity of existing -
Building Nos. 14, 16, and 17 (see Figures 1A and 1B).

PACIFIC SOILS ENGINEERING, ING,
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2.2

The pfoposed site for one of the buildings is between existing Building Nos, 14 and
16 east of the “Main Mall”, This approximately ¥%-acre flat arca is primarily
covered with asphalt paving, and has a 15+ foot wide landscaped area, supporting
grass and trees, which nins down the center portion of the area and extends its’

entire length.

The proposed site of the second building is the current site of Building No. 17,

-~ north of the “Main Mall”. This steel-framed metal-clad building, which is

scheduled for demolition, is swrounded by flat, asphalt-paved land.

Proposed Development

As communicated to this firm, these new buildings are to be “Butler-Type” bujld-
ings (pre-fabricated steel buildings). The proposed building between existing
Building Nos. 14 and 16 will also include 18-foot high masonry fircwalls on the

notth and south sides.

3.0  FIELD INVESTIGATION AND LABORATORY TESTING

31

Field Investication

The subsurface exploration program completed as part of this investigation was
directed towards evaluating the engineering characferistics of the site earth materials.
A truck-mounted bucket auger drill rig was used to advance four (4) exploratory
borings ranging in depth from 31 to 51+ feet. The exploratory excavalions were
logged and selectively sampled by a member of this finm’s geologic staff. The
borings were sited as generally directed by the architect. Two borings were
excavated outside the proposed building footprint of the replacement structure for
Building No. 17, and the other two borings were excavated within the approximate
foofprint of the structure proposed for the area between Building Nos, 14 and 16,
The approximate locations of the exploraiory excavations are shown on the accom-
panying Geotechnical Map. Logs of the Borings are presented on Plates A-1
through A-4 of the Appendix.

PACIFIC EQILES ENQINEERING, ING.
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32  Laboratory Testing
To assist in evaluating the geotechnical properties of the site, laboratory testing

was performed on bulk and relatively “undisturbed” ring samples obtained during
the field investigation. A summary of the Laboratory Test Results (Table I) along
with a brief description of the tests performed are presented in the Appendix.

40 ~GEOLOGIC CONDITIONS

4.1  Site Soil Condifions

Based upon observations made during the excavations, native materials generally
underlie the site. The first 3 to-5 feet of material consists of alluvinm. The
alluvium, consisting of silty clay and silty sand was observed to be moist, brown,
and firm/loose to medium dense. To the depths explored (514 feet), the alluvium is
underlain by older paralic (near marine border deposits) material which is generally
comprised of silts and clays with occasional silty to coarse-grained sand interbeds
and lenses. These materials are moist, with the silts and clays ranging from firm to

very stiff and the sands noted as medium dense to dense.

42  Groundwater
Groundwater was not encountered in any of the four exploratory excavations.
Based upon data provided by the California Geological Survey, historically high
groundwater is at a depth of approximately 30+ feet below ground surface at the

site.

4.3  Seismic Hazards
Earthquakes have occurred in the southern California region and will, undoubtedly,
occur in the future. This site is‘(as is the entire City of Costa Mesa) in a seismically
active region. The site is not within an earthquake fault zone as defined by the
Alquist-Priolo Earthquake Fault Zoning Act, 1972, but it is approximately 1% miles
from the San Joaquin Hills fanlt and 3% miles from the Newport-Inglewood fault.

As such, design and construction of the improvements should be in accordance with

PACIFIC S0ILS ENGINEERING, INC.
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content and as generally discussed in the attached “Earthwork Specifica-
tions”. Should 2 majority of the fill materials exhibit “very high” expansion
potential, these compaction requirements may have to be modified subject to

the approval of the Building Official.

When necessary, earthmoving equipment miay be used for compaction or
tetnporarily shut down in order to permit proper compaction of fills, Mixing
and moisture-conditioning will be necessary fo achieve the required

moisture contents.

6.2.2 Observation of Excavalions
Al removal bottoms shall be observed and approved by the engineering
geologist and/or soil engineer or (heir authorized representative prior to fill

placement.

62,3 Treatment of Removal Boitoms

At completion of unsuitable soil removals, the exposed bottom shall be
scarified and moisture-conditioned to above optimum conditions fo a
minimum depth of cight (8) inches, and compacled to the standards set

forth in this report.

6.2,4 Suifability of Onsite Soils

Materials exeavated during unsuitable soil removals may be used for
compacted fill, provided they are free from trash, vegeiation and other

deleterious materials.

6.2.5 Kill Placement

After removals, moisture conditioning, and compaction of exposed mafer-
ials are completed, additiona) fill may be placed, Fills shall be p-lacedjh
thin lifis (maximum 8 inches in bulk thickness), properly moisture-condi-

tioned, and compacted as grading progresses until final grades are attained.

PAGIFIC S0OILS ENGINEERING, \NC,

PAGIFIC SOILS ENGINEERING, INC.
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CBC, Section 1613.5.6) along with the design tesponse speciral accelera-
fions (2007 CBC, Section 1613.5.4).

7.1.4 Chemical Analyses
Preliminary sulfale testing of the on-site soil samples indicate that these

materials contain “negligible” amounts of soluble sulfates when classified
in accordance with Table 4.3.1 of ACI 318-05.

Testing of selected material samples from the exploratory excavations
indicate the on-site materials are anticipated to be “severely corrosive”
toward on-site ferrous improvements. Consideration should be given to

consulting a corrosion engineer for a more detailed evaluation.

Additional tcstirig of pH, sulfates, and resistivity is recommended during
gtading to provide a more comprehensive evaluation of the as-graded

condition.

Upon the completion of rough grading, finish grade samples should be collected and
tested so as to provide specific recommendations as they relate to foundation design.
These test results and corresponding design recommendations will be presented in a
Final Soils Engineering Report. Final foundation design recommendations should

be made based upon specific structure-sitings, loading conditions, and as-gfadcd soil

conditions.

Retaining Walls

Retaining walls and other structures or facilities constructed to retain level,
drained, structural quality backfill may be designed to resist lateral pressures
developed by an equivalent fluid weight for soil as presented below. The pressures
indicated are in pounds per square foot per foot of wall length. Dynamic pressures
were derived using a peak ground acceleration having a probability of exceedence

of 10 percent in 50 years (see Section 4.3.1.2),

PAGIFIC SOILS ENGINEERING, INC.
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“Select” backfill is free draining material fhat is the “very low” range of
potential expansion per ASTM D 4829 (Expansion Inde_x (EI) value of 20 or
less) and has a Sand Equivalent (S.E.) of 30 or greater. If possible, onsite
materials should not be used as backfill. For “select” backfill, retaining wall
backecuts should extend a distance behind the wall not less than one half the

wall height.

The caleulated static and dynamic forces should be applied at approximately
1/3H and 0.63H, respectively. These forces should be combined to arrive at.

the total seismic force.

PACIFIGC BOILS ENGINEERING, INC.
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sible for maintenance and cleaning of all drainage devices that have been

 installed to reduce ground saturation, and to promote structure stability.

Concrete Flatwork and Lot Improvements

At a minimum, the following recommendations should be incorporated into

design and construction of proposed flatwork improvements.

a. Lightly loaded exterior concrete hafdscape improvements should be a
minimum of four (4) inches in thickness. -Slabs and walkways should be
reinforced with a minimum 6 inch x 6 inch No. 6 x No. 6 welded wire
mesh or by No. 3 bars spaced ét 24 inches on center, each way. Rein-

forcement should be placed in the middle third of the slab thickness, -

b. A reinforced thickened perimeter edge extending 2 minimum of 8 inches
below slab bottom, and having a minimum width of 6 inches should be

incorporated into hardscape improvement design/construction.

¢. Inan effort to minimize shrinkage cracking, concrete flatwork should
be constructed of uniformly cured, low slump concrete and should
contain sufficient control/contraction joints (typically spaced at 8+

feet, maximum).

d. Curbings that enclose planters or planting areas should extend a

minimum of one foot below pavement subgrade.

e. Prior to concrete placement, subgrade soils should be thoroughly
moisture conditioned to at least 140 percent of 6ptimum moisture to a
depth of 12 inches below finished subgrade. After achieving the above
moisture conditions at depth, the exposed subgrade soils should be

scarified and “flooded” overnight, prior to concrete placement.

f.  Of primary importance in expansive soils conditions is minimizing the
moisture variation below the improvements. Differential uplift of

slabs, caused by non-uniform wetting expansion of soils, can cause

PACIFIC S0ILS ENGINEERING, INC,
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uplift at corners, edges or centers of slabs. Provisions for minimizing

moisture variation include:

i. Establishing and maintaining positive drainage away from all
foundations, walkways, driveways, patios and other hardscape
improvements.

ii. Avoiding the construction of planters adjacent to structural
improvements. Altematively, planter sides/bottoms can be sealed
with an impermeable membrane and drainage way from the
improvements via subdrains into approved disposal areas,

fii. Sealing and maintaining construction/control joints within concrete
slabs and walkways to reduce the potential for motsture infiltration
into the subgrade soils. :

Additional provisions tieed to be incorporated into the design and con-
struction of all improvements exterior to the proposed structures (walls,
patios, walkways, and planters) to account for potential expansive soil and
sulfate conditions. Design considerations on any given pad may need to
include provisions for perched (irrigation) water, special surcharge loading
conditions, potential expansive soil pressure and differential settlement/

heave, among others.

Zones of Special Foundation Consideration

Where the proposed removal of near-surface, low-density soils is impeded
and/or restricted by property line or other physical constraints, such as
existing structures or perimeter walls, zones of special foundation con-
sideration may be established to account for future potential seftlement.
The width and locations of such zones will be dictated by exposed field
conditions, removal configurations achieved, and finished pad elevations.
Encroachment into such zones by perimeter wall or structural footings
would requiré deeﬁening of foundations, stiffening of foundations,
increased pad drainage gradients, and/or additional reinforcing steel and

additional expansion/control joints in hardscape and wall improvements.

“Approximation of the geometry of this zone will be a function of removal .

PACIFIC SOILS EMGINEERING, INC.
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configuration-data recorded by the project civil engineer (surveyors).
Evaluation of the future performance of the improvements constructed in

this zone should consider the geotechnical conditions discussed here,

Utility Trench Exeavaiion

All utility trenches should be shored or laid back in accordance with
applicable OSHA standards.

Utility Trench Backfill

Mainline and lateral ufility trench backfill should be compacted to at least
Y0 percent or maximum dry density as determined by ASTM Test Method:
D-1557. Bedding materials should have an Expansion Index value of 20 or
less and a sand equivalent value of 30 or greater. Onsitersoils will be
suilable for trench backfill. Compaction should be accomplished by

mechanical means. Jetting of native soils will not be acceptable.

Under-slab trenches should also be cdmpactcd to project specifications. If
native soils are used, mechanical compaction is recommended. If select
granular backfill (SE > 30 by laboratory testing) is utilized, densification
by jetting will be acceptable, although backfill with granular material is not
recommended as it may act as an undesirable reservoir for water. As such
in lieu of native materials, vnder-slab trench may be backfilled with a lean
slunjn The soil engineer should be notified for observation prior to

placement of the membrane and slab reinforcement,

Temporary Excavation Considerations

Temporary excavations should be sloped or braced in accordance with
CAL-OSHA/FED-OSHA regulations.

Excavations for the proposed foundations adjacent the existing structures
should be performed in slots to reduce the potential for undermining these

structures,
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o Soils may be removed in slots no greater than 20 feet in width and 5
feet in depth. Adjacent open slots should be located a minimum of 40
feet (horizontal) from each other (i.e., “A,B,C” slot buts, where all “A”
slot foundation elements are constructed before excavating adjacent
“B” slots, and all “B” slot foundation elements are constructed before
excavating adjacent “C” slots). '
Asan alternative, slots can be opened one at a time and the 20-foot
foundation element constructed before excavating an adjacent slot.

e Foundation elements should be constructed as expeditiously as possible
after cxcavating the slots,

No surcharge loads are permitied above unshored or unretained excavations.

This includes, but is not limited to, earth spoil piles, lumber, concrete trucks

or other vehicles, concrete blocks, or other construction materials or con-

struction equipment. Drainage above excavations should be directed away

from banks. Care should be taken to prevent saturation of the soils.

SITE MAINTENANCE

- 8.0

Design fine grade elevations should be maintained through the life of the structure. As
expansive soils have been identified as underlying the site, it is of primary importance to
reduce the moisture variation below all site improvements. Measures for maintaining

conditions around the structures may include:

» . Employing contractors for owner improvements who design and build in recognition
of local building code and specific site soils conditions.

> Establishing and maintaining positive drainage away from all foundations, walkways,
driveways, patios, and other hardscape improvements.

> Avoiding the construction of raised planters adjacent to structural improvements.
Alternatively, plantcr sides/bottoms may be sealed and drained away from the
improvements via subdrains into approved disposal areas.

» Sealing and maintaining construction/control joints within concrete slabs and
walkways to reduce the potential for moisture infiltration into the subgrade soils.
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» Utilizing landscaping schemes with vegetation that requires minimal watering.
Watering should be done in a uniform manner as equally as possible on all sides of
the foundation, keeping the soil “moist” but not allowing the soil to become saturated.

» Maintaining positive drainage away from structures or providing roof gutters on all
structures with downspouts installed to carry roof runoff directly into area drains or
discharged well away from the structures.

» Avoiding the placement of trees closer to the proposed structures than a distance of
one-half the mature height of the tree. Alternate placement of trees (closer to the
structures) may be performed based on recommendations from a qualified landscape
contractor,

» Observation of the soil conditions around the perimeter of the structure during
extremely hot/dry or unusually wet weather conditions so that modifications can be
made in itrigation programs to maintain relatively constant moisture conditions.

The property manager/owner should be made aware of the potential probléms that may
develop when drainage is altered through construction of retaining walls, paved walk-

ways and patios. Ponded water, leaking irrigation systems, overwatering or other

" conditions that could lead to ground saturation must be avoided.

FUTURE PLAN REVIEWS

This report represents a preliminary outline of the geotechnical issues pertaining to
development of the site as presently proposed. As the project design progresses, site
specific geotechnical issues may need to be incorporated into design and construction of
the project. Consequently, futureé plan reviews may be necessary. These reviews may

include reviews of;

» Demolition plans

» Qrading plans

» Foundation plans

» Retaining wall plans

These plans should be forwarded to the project geotechnical engineer for evaluation and

comment, as necessary,
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CLOSURE

The findings and recommendations contained in this report are based upon the spéciﬁc
cxcavations,' observations and Iaborétory testing as noted in this report. The material
immediately adjacent to or beneath those observed may have different characteristics and
no representations are made as to the quality or extent of materials not observed. This

report is subject to review by the controlling authorities for the project.
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APPENDIX

FIELD INVESTIGATION AND LABORATORY TESTING

The investigation upon which this report is based included a review of available published
geotechnical repotts and maps of the area, geologic reconnaissance of the site, and & subsurface
field investigation program. The subsurface field investigation consisted of the excavation,
logging and sampling of a total of 4 exploratory borings: The borings were excavated with a

truck mounted bucket auger drill rig. Logs of the excavations appear herein,

In order to assess the physical properties of on-site earth materials, representative bulk and

| relatﬁely “undisturbed” ring samples were obtained from the exploratory excavations and
transported to our laboratory for testing. “Undisturbed” ring sarhples collected during this
investigation were obtained by advancing a sampling spoon throﬁgh the soil by repeated blows
with the telescoping Kelly bars on the drill rig. The sampling spoon is lined with brass rings,
each one, 1 inch in height by 2.50 inches inside diameter. Samples were retained in the rings,
placed ih relatively airtight containers and taken in our iaboratory. Bulk samples collected

during this investigation were placed in plastic buckets and also transported to our laboratory.

Laboratory tests consisted of in-situ moisture and density determinations, content, grain size, ' '
shear strength, consolidation, expansive soil characteristics, pH, resistivity, and sulfate analysis.
Brief descriptions of the laboratory tests are presented below. Test results are summarized in

Table 1.

Moisture Density Determination

The in-situ unit dry weight and natural moisture content were determined for selected
“qyndisturbed” ring samples, The results of these tests are included on Plates A-1 through A-4, of
the Geotechnical Boring Logs.

Grain Size Determination

Grain size analyses were performed on representative ring and bulk samples. The tests were
performed utilizing hydrometer test methods. The results of these tests were used as an aid in

soil classification and are presented in Table L.
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Shear Strength Determination

Shear tests were performed on selected remolded ring samples of the predominant soil types with a
direct shear machine of the strain control type in which the rate of strain in 0.05 inches per minute.
Specimens were inundated for approximately 24 hours in a confined conditioned and then sub-

jected to shear under various normal loads. Results of these tests are summarized on Plate B.

Consolidation Tests

Consolidation fcsts were performed in accordance with procedures outlined in ASTM:D-2435.

Testing was performed on five relatively “undisturbed” samples on onsite ¢arth materials.

The percent consolidation for each load cycle was recorded as the ratio of the amount of vertical
compression to the original 1-inch height. Hydroconsolidation (collapse) and expansion
.characte_ristics were also evaluated by monitoring the change in volumé with saturation while. the
specimen was confined under a constant normal stress. Consolidation test results are shown on

Plates C-1 and C-5.

" Expansive Soils Characteristics

Expansion characteristics were evaluated on representative near surface samples in accordance

with ASTM D 4829. The results of this testing is presented in Table L

Corrosivity Analyses

' Selected soil samples were analyzed for determination of pH and reéistivity. The electrical
resistivity of a soil is a measure of its resistance to the flow of electrical current. Corrosion of
buried metal is an electrochemical process in which the amount of metal loss due to corrosion is
directly proportioned in the flow of electrical current (DC) form the metal into the soil. The
soil’s resistivity decreases and, therefore, its corrosivity increase primarily as its moisture and

. chemical contents increase.

A commonly accepted correlation between electrical resistivity and corrosivity toward ferrous

metals is;
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0to 1,000 severely corrosive
1,000t0 2,000 corrosive
2,000 to 10,000 moderately corrosive
Over 10,000 mildly corrosive

The results of the corrosivity analysis are presented in Table I -

. Chemical Testing.

Testing for soluble sulfates and chlorides were performed (by others) on selected soil samples. |

The results of these tests are included in Table 1.
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‘GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 102686 PROJECT NAME OCF

DATE STARTED 4/2/08 GROUND ELEV. 63 BORING DESIG. PSE-101
DATE FINISHED 4/2108 GW DEPTH (FT) LOGGED BY JH
DRILLER Alroy DRIVE WT. See Note NOTE _0-24' 21504; 24-44"
TYPE OF DRILLRIG Bucket Auger DROP 12 inches 13504 44-64' 6508
- W
| o = E Z
Tol s Bwl g | 958 ' g‘f%gg?ﬁf’-’
ﬁ-_,ﬁ:_’ et EE % 0 8 = GEQTECHNICAL DESCRIPTION '@7: = %';,333, Ia
5= -o |% g T a > 50 | gw i o F
1] o 5 wy =0 [aTa] e
' 0 - 6" Asphalt o,

7 - Alluvium (Qat): Silty Clay, brown, moist, firm, with some
carbonate nodules.

1 1B® 2 | - 225 | 99.9 | 88
5 o8 Br|l s Old Paralic Deposits (Qopfae): Sandy Silt, pale brown, 286 (904 89
A moist, very stiff.

Moderate Cementation

10 SBT71 4 ™ Siity Ciay, pale brown to a light gray, moderate Eaﬁ&ﬁﬁ&ﬁ 234|952 | 82
. carbonate, mottled, moist, firm.,

L el e : 1200|028 98

) Clayey Silt to Silty Clay, some stratification, light brown to
- . brown, moist, firtm.

20 BT 5 d____________._________....._____: 226 | 97.9 | 85

reddish color.

Light gray, medium dense.
725“ BTR] s Carbonaceous material in ring. 236 j86.7| 96

30 BT 215|905 99

Total Depth 31 feet.

ioundwaier encounteredino caving observed.
Backfilled and tamped with spoils.
Capped with cold patch.

SAMPLE TYPES: ¥ Ground Water Seepage _
@R]NG DRIVE) SAMPLE MAX - Max. DEHSHYIO%igMOISL PACIFlC SOILS
ST D Dect Snear ENGINEERING, INC
{€] sPT (SPLIT SPOON) SAMPLE R‘S(ICZ:)E Elydmmete{ %nalyms ; .
Xpansion Index
BULK SAMPLE * [TITUBE SAMPLE | CONS - Gansolidation PLATE A-1




GEOTECHNICAL BORING LOG SHEET 1 OF 2
PROJECT NO. 102686 PROJECT NAME OCF
DATE STARTED 4/2/08 GROUND ELEV. 63 BORING DESIG. ____PSE-102
DATE FINISHED 4/2i08 GW DEPTH (FT) LOGGED BY
DRILLER Alroy DRIVE WT. Ses Note NOTE _0-24' 21504 24-44"
TYPE CF DRILL RIG Buckei Auger DROP _J2inches 1350%: 44-64' GE0#
> W
zo| . M B | 81s3 2 g |8 | g
BE| DB 2 | 8| Q% GEOTECHNICAL DESCRIPTION B |22 [<ER £ g
o= | WS 9 & 5 o0 |E8 'S | oF
7] b =0
L0 - 4" Asphall pm
7 T Alluvium (Qal): Silty Clay, brown, moist, firm.
B I LA 27.1 | 966 | 98
51 %8 R 2 Id Parallc Deposits {Qopfse): Slliy Clay, pale brown, 255|925 84
- moist, firm.
] h Pale brown to grayish brown, mottled abundant carbonate
- - nadules,
107 8311 Stiff. 1215 {1026| 20
= -
16 48 Rl 3 Silty Clay, brown to olive, moisl, stiff. ] 809 (312 56
| B
20 4 =1 "1 247 {1000/ 87
’ Fine Sand lo Silty Fine Sand, yelfowish brown, moist,
- . medium dense, moderate cementation, oxidalion,
| ] stratification,
25_ 38 T T N e e T Yiaiari T A P T BT T~ T T — y
R 6 Silly Clay, olive to reddish brown, malst, stiff, mottled. 368 | 835} 43
] ) Olive to yellowish brown.
T 7 ‘ " Clayey to Sitty Fine Sand, yellowish brown, moist, dense
30+ 33 e 7| 22.9 |102.2| 5
T " Sandy to Clayey Silt, pale brown to brown, moist, stifft.
- —J T T T T T T, T T T Ty T T T T T e e
Fine Sand, yellowish brown, molst, very dense. .
3 BT 4 175 |1022| 31
T ’ "~ Clayey Sand to Sandy Clay, brown to dark yellowish brown,
SAMPLE TYPES: ‘ ¥ Ground Water Seepage
oy DS Direct Shear ENGINEERING, INC
[S] SPT (SPLIT SPOON) SAMPLE 2‘3(85 Eydrumete{ !::\lnalys:s ) 1 -
[B] BULK SAMPLE  (T)TUBE SAMPLE | CORS - Cansolidation PLATE A2




GEOTECHNICAL BORING LOG SHEET 2 OF 2
PROJECT NO. 102686 * PROJECT NAME OCF : -
DATE STARTED 4/2/08 GROUND ELEV. 63 BORING DESIG. ___PSE-102
DATE FINISHED 4/2/08 GW DEPTH (FT) LOGGED BY
DRILLER ' Alroy DRIVE WT. See Note NOTE _0-24' 2150# 94-44'
TYPE QF DRILL RIG __ Bucket Auger DROP — 12inches 13508 44-64° 650#
. > W~
. L Q| ag [y Z
zo| > bl 5 | 8|58 SEIE o B
ad| u = = o | 8z GEQTECHNICAL DESCRIPTION bk | =2 1258 E @
we | g |gH 8 I | &% ' 2Z | & |9g =
oW S | El o9 90 | k¥ oF
o 5. ) 20 2.
R moist, very dense o hard. 19.2 |107.8| 92
i ™ Fine- fo medium-grained Sand, yeliowish brown to grayish
- S brown, very dense.
457 B R ko for 10 Medium- fo coarse-grained Sand, yellowish brown, moist, | 4.7 [109.0] 23
e very dense.
T 7 "~ Ciayiens, gray biue, molst, hard.
807 BT o for s 7 2.8 [1070] 13
] Total Depth 51 feet.
No Oiroundwater encountsred/no caving observed.
Backfilled and tamped with spoils.
Capped wilh cold patch.
SAMPLE TYPES: T Ground Water Seepage '
[BRING DRIVE) SAMPLE MAX - Max. Densille}:Jt.gMoisl. PACIFIC SO"—S
‘ DS prect Shear ENGINEERING, INC
[B] SPT (SPLIT SPOON) SAMPLE . R\Srgg - Eydron‘_tetelrﬁc\]nalysls | ' .
BULK SAMPLE  [TITUBE SAMPLE | CONS - Gonsoldalion - PLATE A-3




GEOTECHNICAL BORING LOG

SHEET 1 OF 1
PRGJECT NO. 102686 PROJECT NAME OCF
DATE STARTED 472108 GROUNDELEY. _ 62 BORING DESIG. ___ PSE- 10_3
DATE FINISHED 4/2{08 GWDEPTH({(FT) LOGGED BY
DRILLER Alroy DRIVE WT. —_SeclNote NOTE _0-24' 21604, 2444'
TYPE OF DRILL RIG __ Buicket Auger DROP —12inches 1604, 4964 6508
> =
w L—. &) o = II‘EE Z Ird
Eo| > jgwl 3 | 9] 23 E-%H@?“’g
el 4 Zr % 2| = GEOTECHNICAL DESCRIPTION i r=z 5§2\' Ea
-0 - 4" Asphalt
T 7] Alluvium (Qal}; Silty Sand, brown, mcust lpose to medium
i _ dense.
) L Old Paralic Deposlts {Qopfse): Silly Sand, pale brown, 3101887 93
. - moist, medium dense, moderate cementalion,
1 “Taml 2 ' T 326 {827 85
] 1 Pale brown to grayish brown,
1T 7 [~ Silty Clay to Clayey Sif, dark ¢ g?a'y‘lgf\'BEBanTJ grayish
10 52 = 4 brown, maist, stiff. 1262 | 0a1 | 9o
1 1 ™~ Sandy Silt, pale brown, morst, very sifft, abundant carbonate,
- = interbedded clay lenses.
L U I V277 | 958 | 99
] ] Clay iens, olive, moist, stiff.
20 42 =1 4 "] 24.9 j100.0| 98
i [ Silty Fine Sand to Clayey Fine Sand, ?e_ucistrT brownto
. - grayish brown, moist, medium dense, oxidation, muscovite
| | COMMOon.
S I Y 7324 | 89.7 | 100
1 [~ Silty Ciay, grayish brown, r_noTaT very siift,
30-] 32 [ Fine Sand, yellowish brown, moist, medium dense, abundani -]
RI 7 muscovite. 27.8 1 95.4 | 98
[ Tolal Depih 31 feet.
No groundwaler encountered/no cawng observed.
Backiilled and tamped with spoils.
Capped with cold patch,
SAMPLE TYPES: Y Ground Water Seepa e
oy DS Diect Shear ENGINEERING, INC
[S] SPT (SPLIT SPOON) SAMPLE ﬂggg El;d;?‘g:gi\elrn%gilvsns ’ '
BULK SAMPLE  [TITUBE SAMPLE | CONS - Gonsolidation PLATE A-3




GEOTECHNICAL BORING LOG SHEET 1 OF 1
PROJECT NO. 102686 PROJECT NAME OCF
DATE STARTED 472108 GROUND ELEV. 62 BORING DESIG. E§E 104
DATE FINKSHED - - 412108 GW DEPTH (FT) LQGGED BY
. DRILLER Alroy DRIVE WT. __SeeNote NOTE _0-24' 2150%; 24- 44'
TYPE OF DRILLRIG Bucket Auger DROP 12 inches 1350#: 44-64' G50#
- > w— .
A o - & rd
Eol » 2l 5 | 9153 : : gb%PQﬁ g
g1 IS8 = 2| €= GEOTECHNICAL DESCRIPTION 05 | =2 |<TS £ @
el @ <t Q. T < . o0 | @ mé oF
Q o | = (.9 1751 Q [aln] 5
i) = . 50
-0 - 4" Asphalt u
. T Alluviur (Qal):Silty Clay, brown, moist, firm.
I ‘L’L 2 235 |1000| 03
1 =
51 %7 Rl 4 Old Paralic Deposits {Qopfsc) Clayey Silt to Silty Clay, 21.8 |102.9| 92
= pale trown, molst, snﬁ
’ 7] -Pala brown fo gray | brown increase in clay content, ofive fo
B - gray brown.
071 2T 5 Siity Clay, gray brown, maist, stiff. Torefoesa| o7
1 Moderate cementation.
TR 8 " Fine Sand, stratification, thinly bedded, Tr&ﬁa_nﬁe?lﬁaﬁsgs.“ 32.7 { 88.9 | 99
T " Silty Clay, gray brown, moist, soft.
1 7 " Silty Fine Sand, yeliowish brown, moist, medium dense,
20+ 42 R . abundant muscovite. “1 248 | 87.1 | 100
] Silty Clay, reddish brown, moist, firm
) B | Fine Sand o Sandy Silt, yellowish brown, moisl, medium
- denseffirm, oxidation, some stratification.
S B e 230 |88 99
1 7 I~ Silty Clay, reddish brown, maist stff. T
T 7 "~ Silty Fine Sand'to Sandy Silt, yellowish brown, moist,
o 32 o . medium dense/stiff, abundant oxidation. 1307 | o0 | s
] Total Depth 31 feet.
No groundwater encounteredino caving observed.
Backfilled and tamped with spails.
Capped with cold patch.
SAMPLE TYPES: ¥ Ground Water Seepage :
[RIRING (DRIVE) SAMPLE MAX o Max. Jensity/Opt. Moist | PACIFIC SOILS :
[5] SPT (SPLIT SPOON) SAMPLE HYOR - Hydrometer Anciysis ENGINEERING, INC.
[E1BULK SAMPLE  {T] TUBE SAMPLE | CONS - Gonsoldation. PLATE A-4
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DIRECT SHEAR TEST
Remolded/Saturated

4,000

3,500

3,000

2,500

2,000

W

SHEAR STRESS, PSF

1,500

1,000

500

500 1,000 1,600 2,000

2,500 3,000 3,500 4,000
NORMAL STRESS, PSF

Engingered Fill - 90% R.C. {caf)

COHESION 650 psf,
FRICTION ANGLE 27 degrees

symbol { bering

depth {it.) | symbol boring | depth (i)

L PSE-101

2.5

X PSE-103

5.0

DIRECT SHEAR TEST

W.
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CONSOLIDATION CURVE
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=
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Q
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o
7.0
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8.0
10.0 . -
01 2 3 4 5 67899 2 3 4 5 6 78910
COMPRESSIVE STRESS, TSF
Boring - Depth (f)
PSE-101 2.5
Water Added at 1.0 TSF.
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CONSOLIDATION CURVE
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Water Added at 1.0 TSF.
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' W.0. 102686 PLATE C-2




PERCENT CHANGE IN HEIGHT

CONSOLIDATION CURVE

0.0

1.0 Bmm

30

4.0

5.0

8.0

7.0

8.0

8.0

10.0

0.1 2 3 4 5 67891

2 3 4 5 678910

COMPRESSIVE STRESS, TSF

Bering

Depth (ft.)

PSE-103

5.0

Water Added at 0.5 TSF.

CONSOLIDATION CURVE

- PACIFIC SOILS ENGINEERING, INC.
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- CONSOLIDATION CURVE
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PACIFIC SOILS ENGINEERING, INC.

EARTHWORK SPECIFICATIONS

Thetee specificatlons present generally accepted standards and minimum
earthwork requirements for the development of the project. These
specifications shall be the prOJect guidelines for earthwork except
where specifically superceded in preliminary geology and soils re-
ports, grading plan review reports or by prevailing grading codes or
ordinances of the controlling agency.

I.

IT.

GENERAT,

A.

The Contractor shall be responsible for the satisfactory com-
pletion of all earthwork in accordance with the project
plans and specifications.

The project Soils Engineer and Engineering Geologist or
their representatives shall prOV1de testing services and
geotechnical consultation during the duration of the pro-
ject.

All clearing, grubbing, stripping and site preparation for
the project shall be accomplished by the Contractor to the
satisfaotion of the Soils Engineer.

It is the Contractor’s respon51b111ty to prepare the ground
surface .to receive the fills to the satisfaction of the
Soils Engineer and to place, spread, mix and compact the
fill in accordance with the job specifications and as re-
quired by the Soils Engineer. The Contractor shall also
remove all material considered by the Soils Engineer to be
ungsuitable for use in the construction of compacted f£ill.

The Contractor shall have suitable and sufficient equipment
in operation to handle the amount of fill being placed,
When necessary, equipment will be shut down temporarily in
order to permit proper compaction of fills.

SITE PREPARATION

A.

Excessive vegetation and all deleterious material shall be
disposed of offsite as reguired by the Soils Engineer.
Existing £ill, soil, alluvium or rock materials determined
by the Soils Englneer as being unsuitable for placement in
compacted fills shall be removed and wasted from the site.
Where applloable, the Contractor may obtain the approval of
the Soils Engineer and the centrolling authorities for the
project to dlspose of the above described materials, or a
portion thereof, in designated areas onsite.

After removals as described above have been accomplished,
excavation of earth materials deemed unsuitable in their
natural, in-place condition, shall be removed as recommended
by the Scils Engineer/Engineering Geologist.
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Bi

After the removals as delineated in Item II, A above, the ex~
posed surfaces shall be disced or bladed by the Contractor
to the satisfaction of the Soils Engineer. The prepared
ground surfaces shall then be brought to the spe01fled mois-
ture condition, mixed as required, and compacted and tested
as specified. In areas where it is necessary to obtain the
approval of the controlling agency, prior to placing £ill,

it will be the Contractor’s respon51b111ty to notify the
proper authorities.

Any .underground structures such as cesspools, c1sterns, nin-
ing shafts, tunnels, septlc tanks, wells, pipelines or
others not located prior to grading are to be removed or
treated in a manner prescribed by the Soils Englneer and/or
the controlling agency for the project.

IITI. COMPACTED FILLS

Al

Any material imported or excavated on the property may be
utilized in the fill, provided each material has been deter-
mined to be suitable by the Soils Engineer. Deleterious
material not disposed of during clearing or demoliticn shall
be removed. from the fill as directed by the Soils Engineer.

Rock or rock fragments less than eight inches in the largest
dimension may be utilized in the fill, provided they are not
placed in concentrated pockets and the distribution of the
rocks is approved by the Soils-Engineer.

Rocks greater than eight inches in the largest dimension
shall be taken offsite, or placed in accordance with the
recommendations of the Soils Engineer in areas designated as
suitable for rock disposal. -

All fills, includinhg onsite and import materials to be used
for f£ill, shall be tested in the laboratory by the Soils
Engineer. Proposed import materials shall be approved prlor
to importation. .

The £ill materials shall be placed by'the Contractor in
layers that when compacted shall not exceed six inches.

Each layer shall be spread evenly and shall be thoroughly
mixed during the spreading to obtain a near uniform moisture
condition and a uniform blend of materials,

All compaction shall be achieved at optimum moisture content
or above, as determined by the applicable laboratory stan-
dard. No upper limit on the moisture content is necessary;
however, the Contractor must achieve the necessary compac-
tion and will be alerted when the material is too wet and
compaction cannot be attained.
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Where .the moisture content of the f£ill material is below the
1limit specified by the Soils Engineer, water shall be added
and the materials shall be blended until a uniform moisture
content, within specified limits, is achieved. Where the
molsture content of the fill mater1a1 is above the limits
specified by the Soils Engineer, the fill materials shall be
aerated by discing, blading or other satisfactory methods
until the moisture content is within the limits specified.

Each £ill layer shall be compacted to minimum project stan-
dards, in compliance with the testing methods specified by

"the controlling governmental agency and in accordance with

the recommendations of the sSoils Engineer.

In the absence of specific recommendations by the Soils Engi-
neer to the contrary, the compaction standard shall be
ASTM:D 1557-91.

Where a slope receiving fill exceeds a ratio of five-horizon-

tal to one-vertical, the £ill shall be keyed and benched '
through all unsultable topseil, colluvium, alluvium, or

creep material, into sound bedrock or firm material, ‘in

accordance,with the recommendations and approval of the

Soils Engineer,

Side hill fills shall have a minimum key width of 15 feet

into bedrock or firm materials, unless otherwise specified
in the soils report and approved by the Soils Engineer in

the field,

Drainage terraces and subdrainage devices shall be con-
structed in compliance with the ordinances of the control-
ling governmental agency and/or with the recommendations of

“the Soils Engineer and Engineering Geologist.

The Contractor shall be regquired to maintain the specified

"minimum relative compaction out to the finish sglope face of

the fill slopes, buttresses, and stabilization fills as
directed by the Soils Engineer and/or the governing agency
for the project. This may be achieved by either overbuild-
ing the slope and cutting back to the compacted core, or by
direct compaction of the slope face with suitable equipment,
or. by any other procedure which produces the designated re-
sult.

Fill—over—cut slopes shall be properly keyed through top-

soil, colluvium or creep material into rock or firm materi-

al; and the transition shall be stripped of all soil or un-
sultable materials prior to placing fill,.
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The cut portion should be made and evaluated by the Engineer-
ing Geologist prior to placement of fill above.

M. Pad areas in natural ground and cut shall be approved by the
Soils Engineer. Finished surfaces of these pads may reguire

gcarification and recompaction.

Iv. CUT SLOPES

A. The Engineering Geologist shall inspect all cut slopes and
cshall be notified by the Contractor when cut slopes are
started. - :

B. If, during the course of grading, unforeseen adverse or.
potentially adverse geologic conditions are encountered, the

Engineering Geologist and Soils Engineer shall investigate,
analyze and make recommendations to treat these problems.

¢. Non-erodible interceptor swales shall be placed at the top
of cut slopes that face the sane direction as the prevailing
drainage., :

D. Unless other specified in the soils or geological reports,
no cut slope shall be excavated higher or steeper than that
allowed by the ordinances of the controlling governmental

agencies.

E. Drainage terraceg shall be constructed in compliance with
the ordinances of the controlling governmental agencies,
and/or in accordance with the recommendations of the Soils
Engineer or Engineering Geologist.

V. GRADING CONTROL

A. Fill placement shall be observed by the Scils Engineer
and/or his representative during the progress of grading.

" Field density tests shall be made by the Soils Engineer or
' his representative to evaluate the compaction and moisture
compliance of each layer of fill. Density tests shall be

performed at intervals not to exceed two feet of f£ill
height. Where sheepsfoot rollers are used, the soil may be
disturbed to a depth of several inches. Density determina-
tions shall be taken in the compacted material below the
disturbed surface at a depth determined by the Soils
Engineer or his representative.

B. Where tests indicate that the density of any layer of fill,
or portion thereof, is below the required relative compac-
tion, or improper moisture is in evidence, the particular
layer or portion shall be reworked until the required den-
sity and/or moisture content has been attained. No addi-
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VI.

tional fill shall be placed over an area until the last
placed lift of fill has been tested and found to meet the
density and moisture requirements and that 1ift approved by
the Soils Engineer.

Where the work is interrupted by heavy rains, fill opera-
tions shall not be resumed until field cobservations and

tests by the Scoils Engineer indicate the moisture content
and density of the fill are within the limits previously

specified.

During construction, the Contractor shall properly grade all
surfaces to maintain good drainage and prevent ponding of
water. The Contractor shall take remedial measures to con-
trol surface water and to prevent erosion of graded areas
until such time as permanent dralnage and erosion control
measures have been installed.

Observation and testing by the Soils Engineer shall be con-
ducted during the £illing and compacting operations in order
that he will be able to state in his opinion all cut and
filled areas are graded in accordance with the approved
specifications,

After completion of grading and after the Soils Engineer and
Engineering Geologist have finished their observations of

the work, final reports shall be submitted. No furthér exca-
vation or filling shall be undertaken without priocr notifica-
tion of the Scils Engineer and/or Engineering Geologist.

SLOPE PROTECTION

All flnlshed cut and fill slopes ghall be planted and/or pro-
tected from erosion in accordance with the project specifica-
tions and/or as recommended by a landscape architect,

PACIFIC SOILS ENQINEERING, INGC,
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PRELIMINARY GEOTECHNICAL REPORT
Proposed Buildings uAk\q‘A-ﬂ_
Northerly and Easterly Adjacent to the “Mzi=Mull” Area

Orange County Fairgrounds
. CITY OF COSTA MESA, CALIFORNIA

Work Order 102686

Dated May 27, 2008

Prepared for:

CALIFORNIA CONSTRUCTION AUTHORITY
1776 Tribute Road, Suite 220
Sacramente, CA 95815

Prepared by:
PACTFIC SOILS ENGINEERING, INC.

10653 Progress Way
Cypress, CA 90630
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PACIFIC SOILS ENGINEERING, INC.
10653 PROGRESS WAY, P.O. BOX 2249, CYPRESS, CALIFORNIA 90630
TELEPHONE: (714) 220-0770, FAX: (714) 220-9569 :

(Corporate Headquarters)

CALIFORNIA CONSTRUCTION AUTHORITY 7 June 6, 2008
1776 Tribute Road, Suite 200 ' - Work Order 102686
Sacramento, Ca 95815 '

Attention; Mr.- Tom Omnishi

Subject: GEOTECHNICAL COMMENTS
Supplemental Geotechnical Design Parameters
Proposed Buildings Northerly and Easterly
Adjacent to the “Main Mall” Area
- Orange County Fairgrounds
‘CITY OF COSTA MESA, CALIFORNIA

Reference:  Preliminary Geotechnical Reporf, Proposed Buildings Northerly and Southerly
Adjacent to the “Main Mall” Area, Orange County Fairgrounds, City of Costa
Mesa, California; by Pacific Soils Engineering, Inc., dated May 27, 2008, (W.O.
102686). :

Gentlemen:

Subsequent to the publication of the reference report, the structural engineer designing the ‘
foundation system for the new building proposed for east of the “Main Mall” area (between
Building Nos. 14 and 16) requested clarification of some of the recommendations presented in the

report as well as additional recommendations as discussed below.

Based upon recent information provided by the structural engineer, Pacific Soils Engineering, Inc.,
(PSE) recommends that the maximum allowable bearing capacity for use in design be 3,000 Ibs.

/sq. ft. This value may be increased as allowed by Code to resist seismic or wind loads.

In agreement with the report and due to the expansive soils onsite, grade beams are recommended
along the east and west ends of the proposed building to tie the north and south continuous
footings together. The grade beam should be a minimum 18 inches wide and embedded a

minimum 24 inches below lowest adjacernit grade within 5 horizontal feet (as measured from

_ LOS ANGELES COUNTY RIVERSIDE GOUNTY SAN DIEGO COUNTY SOUTH ORANGE COUNTY
TEL: (310) 325-7272 or (323) 775-6771 TEL: (951) 582-0170 TEL: (858} 560-1713 TEL: (714) 7302122
FAX: (714) 220-9589 FAX: (051) 582-0176 FAX: (858) 560-0380 FAX: (714} 730-5191
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Work Order 102686 :

bottom of grade beam) or, to allow for connection to deeper adjacent footings, as deep as the

adjacent footings.

Depending upon the resultant configuration of the grade beam, the slab on the east and west sides
of the building should have thickened edges that extend 24 inches below lowest adjacent prade
within 5 horizontal feet. If the grade beam top is at slab subgrade, thickened edges will not be
necessary, but the slab will need to be tied to the grade beam with No. 3 bars placed at a minimum

spacing of 36 inches on center at alternating embedment depths of 24 and 36 inches into the slab.

It is our understanding that the structural engineer would like potential alternatives to tying back
isolated exterior post/column footings back to the main foundation system in at least two 2
orthogonal directions, as recommended in the reference 1eport. One alternative would be to
deepen the isolated column footing an additional 2 feet to a total depth of 48 inches below lowest
adjacent grade within 5 horizontal feet (as measured from the bottom of the footing). Another
alternative would be to support the isolated columns on caissons. If caissons are used, they should

incorporate the recommendations presented in the report (Section 7.1.2).

For clarification of the discussion about vapor retarders presented in the report, the following is

provided:

A moisture and vapor retarding system should be placed below all slab-on-grade in areas of the
structures considered to be moisture sensitive. The retarder should be of suitable composition,
thickness, strength, and low permeance to reduce water vapor ’transmission through the slab to
acceplable levels. Historically, a 10-mil plastic membrane, such as “Visqueen” placed between 2
inches of clean sand (1-inch above and 1-inch below) to as much as 4 inches of clean sand (2-
inches above and 2-inches below), has been used for this purpose. The use of this system or other
systems, materials, or techniques can be considered, at the discretion of the designer, provided the

system reduced the vapor transmission rates to acceptable levels.

Unless requested, or additional geotechnical issues arise requiring comment by PSE, no additional
recommendations beyond those included in this letter and the reference report are anticipated to be
published during design of the foundation system for the structure proposed between Building
Nos. 14 and 16.

PACIFIC SOILS ENGINEERING, INC.
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All other recommendations presented in the reference report, except where superseded herein, are

considered still valid for use in design.

This report is subject to review by the controlling authorities for the subject project. If you have
any questions or require additional information, please contact the undersigned at (714) 220-0770.

Respectfully submitted,

PAUL J. ST/RGE 2317
RCE 46354/Reg. Exp.: 3-31-09
- Manager of Geotechnicai (i

Reg. Exp.: 6-30-88%
Registered Civil ENSads

Distr.: (1) Addressee
(7) ATI Architects & Engineers, Attn: Bill Bigatti

DO:PJE:1b/do-26860002
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PACIFIC SOILS ENGINEERING, INGC.
10653 PROGRESS WAY, P.Q. BOX 2249, CYPRESS, CALIFORNIA 90630
TELEPHONE: (714) 220-0770, FAX: {714) 220-9589
(Corporate Headguarters)

CALIFORNIA CONSTRUCTION AUTHORITY May 27, 2008
1776 Tribute Road, Suite 220 ‘ Work Order 102686
Sacramento, CA 958153 ' :

Attention: Mr, Tom Onishi

Subject: : PRELIMINARY GEOTECHNICAL REPORT
Proposed Buildings
Northerly and Easterly Adjacent to the “Main Mall” Area
Orange County Fairgrounds :
CITY OF COSTA MESA, CALIFORNIA

Gentlemen:

Pursuant to your request, presented herein is this firm’s Preliminary Geotechnical Investigation
for the two proposed buildings to be located near the “Main Mall” in the north central portion of
the Orange County Fairgrounds in the City of Costa Mesa, California. The major
geotechnical/geologic issues identified within tlns document include:

» Unsuitable soil removals
> Engmeermg and excavation characteristics of onsite earth materials

> Preliminary foundation design parameters

Pacific Soils Engineering, Inc., (PSE) appreciates the opportunity to provide you with geotechnical
consulting services. If you have any questions or should you require any additional information,
please contact the undersigned at (714) 220-0770. :

‘No. GE2317
Exp. 3/31/09

1 No. C68411
Exp. 6/30/08

Manager of Geotechmcal Seces

SHINDLER
CEG 1802/Reg éxp_.. 4-30-10
Certified Engineering Geologist

Distr.: (1) Addressee
(7) ATI Architects, Attn: Mr, Bill Bigatti
DO/RHS/PIE:rb-ml-26860001 .

TEL LOS ANGELES COUNTY ' RIVERSIDE COUNTY SAN DIEGO COUNTY C SOUTH ORANGE COUNTY
{310) 325-7272 or (323) 775-6771 TEL: {951} 582-0170 TEL: (858) 560-1713 TEL: (714) 730-2122
FAX: (714) 220-9589 FAX: (851) 582-0176 FAX; {858) 560-0380 FAX; (714) 730-5191
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1.0 INTRODUCTION

1.1 Purpose and Scope of Study

- The purpose of this report is to review and evaluate the existing geologic and soils
engineering conditions and present geotechnical recommendations for the design

and construction of the subject structures.

Specific items discussed as part of this report include unsuitable soil removals,
engineering and excavation characteristics of onsite earth materials, and preliminary

foundation recommendations.

The scope of this study include the following tasks:

1) Excavation, logging and sampling of four (4) exploratory bucket auger
borings on the subject property.

2) Laboratory testing of representative material samples collected from the
exploratory excavations.

3) Plotting of geologic and geotechnical information on a 40-scale T. opographic
Survey Map prepared by Stantec Consulting, Inc., dated January 30, 2008,
which serves as a Geotechnical Map (in pocket) for this report.

4) Formulation of conclusions and recommendations based on resulls of the
Jield, office and laboratory studies.

5) Preparation of this report,

1.2 Report Limitations /

The conclusions and recommendations contained in this report are based on the
data developed during this investigation. The materials immediately adjacent to
or beneath those observed may have different characieristics than those observed.

No representation is made as to the characteristics of materials not observed.

20 PROJECT DESCRIPTION

2.1 Site Location and Description

The proposed buildings will be located within the north central portion of the
Orange County Fairgrounds in the City of Costa Mesa, in the vicinity of existing
Building Nos. 14, 16, and 17 (see Figures 1A and 1B).
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The proposed site for one of the buildings is between existing Building Nos. 14 and
16 east of the “Main Mall”. This approximately Y%-acre flat area is primarily
covered with asphalt paving, and has a 15+ foot wide landscaped area, supporting

‘ grass a.nd.trees, which runs down the center portion of the area and extends its

entire Iength.

The proposed site of the second building is the current site of Building No, 17,
north of the “Main Mall”. This steel-framed metal-clad building, which is
scheduled for demolition, is surrounded by flat, asphalt-paved land.

2.2 Proposed Development

As communicated to this firm, these new buildings are to be “Butler-Type” build-
ings (pre-fabricated steel buildings). The proposed building between existing
Building Nos. 14 and 16 will also include 18-foot high masonry firewalls on the

north and south sides.

3.0  FIELD INVESTIGATION AND LABORATORY TESTING

3.1  Field Investigation

The subsurface exploration program completed as part of this investigation was
directed towards evaluating the enginecring characteristics of the site earth materials,
A truck-mounted bucket auger drill rig was used to advance four (4) exploratory
borings ranging in depth from 31 to 51+ feet. The exploratory excavations were
logged and selectively sampled by a member of this firm’s geoldgic staff. The
borings were sited as generally directed by the architect. Two borings were
cxcavated outside the proposed building footprint of the replacement sﬁucture for

- Building No. 17, and the other two borings were excavated within the approximate
footprint of the structure proposed for the area between Building Nos. 14 and 16.
The approximate locations of the exploratory excavations are shown on the accom-
panying Geotechnical Map. Logs of the Borings are presented on Plates A-1
through A-4 of the Appendix.
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3.2 Laboratory Testing

To assist in evaluating the geotechnical properties of the site, laboratory testing
~ was performed on bulk and relatively “undisturbed” ring samples obtained during
 the field investigation, A summary of the Laboratory Test Results (Table I) along

with a brief description of the tests performed are presented in the Appendix.

4.0 GEOLOGIC CONDITIONS

4.1  Site Soil Conditions

Based upon observations made during the excavations, native materials generally
underlie the site. The first 3 to 5 feet of material consists of alluvium. The
alluvium, éonsisting of silty clay and siltjr sand was observed to be moist, brown,
and firm/loose to medium dense. To the depths explored (51+ feet), the alluvium is
underlain by older paralic (near marine border deposits) material which is generally
comprised of silts and clays with occasional silty to coarse-grained sand interbeds
and lenses. These materials are moist, with the silts and clays ranging from firm to

very stiff and the sands noted as medium dense to dense.

42  Groundwater
Groundwater was not encountered in any of the four exploratory excavations.
Based upon data provided by the California Geological Survey, historically high
groundwater is at a depth of dpproximately 30iffeet below ground surface at the

site.

4.3 Seismic Hazards

Earthquakes have occurred in the southern California region and will, undoubtedly,
occur in the future. This site is (as is the entire City of Costa Mesa) ina seismically
~ active region. The site is not within an earthquake fault zone as defined by the
Alquist-Priolo Earthquake Fault Zoning Act, 1972, but it is approximately 1'% miles
from the San Joaquin Hills fault and 3% miles from the Newport-Inglewood fault.

As such, design and construction of the improvements should be in accordance with
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the applicable state and local codes pertaining to both primary and secondary seismic

hazards,

~ Primary earthquake hazards include both surface rupture and ground motion
(shaking). Secondary hazards resulting from major carthquakes include lquefac-

tion, seismically induced flooding, and seismically induced landsliding.

4.3.1 Primary Hazards

4.3.1.1 Surface Rupture

Surface rupture is offset of the ground surface along the trace of
the causative fanlt during seismic activity. No known active
faults traverse the subject site. As such, the potential for surface

rupture on this site is considered very low to nil.

4.3.1.2 Ground Motion (Shaking)

The site is not within an Alquist-Priolo Earthquake Fault Zone,
and no faults have been mapped onsite. The study site is, how-
ever, in seismically active southern California, thus moderate to
strong ground motions resulting from future regibnal carthquakes
could occur during the life of the project. Current engineering
standards, as well as the prevailing building codes and regula-
tions, requiré that seismic considerations be incorporated into site
designs and analyses. Accordingly, this firm has performed a
FRISKSP (by T. Blake) probabilistic free-field ground accelera-
tion (PGA) assessment of the site that may be useful for some
engineering designs. The assessment yielded a PGA of 36g as
that which has a 10 percent chance of exceedence in 50 years.
This number is seemingly consistent with current practices in the

study region, and with existing codes.

The calculated free-field PGA should not necessarily be used

in empirical engineering formulas currently in use to determine
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earthquake-resistant engineering design. Page and others
(1972) noi:ed that a single peak of intense motion (maximum or
peak acceleration) might contribute less to cumulative damage
potential than multiple cycles of less intense shaking. The
California Division of Mines and Geology (1997) cautions that
the seismic coefﬁcieﬁt “k” 1s not equivalent to peak ground
acceleration, and that peak ground acceleration should not be

used in pseudostatic slope stability analyses.

Design of future improvements should be based on current de-

sign practices for similar works in the area. It is the purview of
the engineer, based upon information presented herein, to select
suitable seismic parameters. A discussion of 2007 CBC seismic

design parameters is presented in Section 7.1.3.

4.3.2 Secondary Hazards

4.3.2.1

Liquefaction

Seismic agitation of loose, saturated sands and silty sands can
result in a build-up of pore water pressures. If these pore water
pressures are sufficient to overcome overburden stresses, a
temporary quick condition known as liquefaction can result.

As per the State of California, Seismic Hazard Zones Map,
Newport Beach Quadrangle, dated April 7, 1997, the subject
site does not lic within a zone determined by the State as

requiring an investigation for liquefaction.

Based upon a historically high ground water level in the area of
approximately 30 feet below ground surface (pér the California
Geological Survey), and due to the absence of groundwater
encountered during our investigation as well as the material types

encountered and in-situ densities of the “undisturbed” soil
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samples collected, liquefaction potential within the developed

portions of the subject property is considered low to nil.

Similarly, the potential for seismically induced post-liquefaction

settlement of onsite materials is considered low to nil.

Seismically Induced Flooding

Seismically induced flooding normally includes flooding due
to a tsunami (seismic sea wave), a seiche (wave generated in an
enclosed body of water), or failure of a dam/reservoir retention

structure upstream of the site.

Due to the site’s elevation and location away from both the ocean
and an enclosed body of water, the risk of seismically induced

flooding due to a tsunami or seiche is considered low to nil.

3.0  ENGINEERING CHARACTERISTICS

5.1

Excavation Characteristics and Earthwork Adil_ls_tﬁlents

It is anticipated that the materials which will be encountered during site develop-

ment will consist of alluvium and possibly older paralic deposits. These materials

may be excavated with conventional earth moving equipment. Based upon

limited in-situ moisture/density testing of selected samples collected during field

investigation, the following earthwork factors are estimated:

Alluviom

Qal 0-10% Shrinkage

It is anticipated that after removal operations are completed, moisture

conditioning and recompaction of the exposed soils will result in subsidence on

the order of ¥ an inch across the site..
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5.2 Compressibility
The near-surface, low density alluvium is compressible in its existing state and will
require removal from proposed structure areas. Specific removal recommendations
are presented in Section 6.1.2 of this report. These materials, once suitably moisture

conditioned, will be suitable for use as compacted fill.

53 Expansion Potential

The on-site soil materials, when tested in accordance with ASTM D 4829 indicate
potential expansion in the “medium” to “high” range. Specific testing for expan-
sion potential should be performed on the as-graded near-surface materials at the

compietion of grading,

54  Shear Strength Characteristics

Based on the results of Iaboratory testing and engineering analyses, the following

residual strength parameters were estimated.

MatérlailS: Cohésion, C (psi)
Engineered Fill
(90% R.C.) 650 27 B

(R.C. = Relative Compaction)

55 Settlement

Per discussions with the project structural engineer, firewall pilaster loads for the
building proposed for construction between Buildings 14 and 16 will require a
minimum spread footing size of 9 x § feet. It is our understanding that this
footing size was based upon a soil bearing capacity of 2000 lbs./sq.ft. Assuming
a foundation bearing pressure of 2000 1bs./sq.ft., settlement on the order of %
inches is estimated. As such, differential settlement on the order of ¥ inch in 30

herizontal feet may be realized.

Information provided to us by the project architect indicates that the steel super-

structure will be supported by perimeter columns with loads on the order of 46
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kips. It is our understanding that there may be a desire to support these loads
separately from the pilaster loads and that due to space constraints, the steel
columns may be founded on a deep foundation system. If cast-in-place concrete

caissons are used, settlement on the order of ¥ inch is expected.

If consideration is given to supporting the steel superstructure and firewall pilaster
loads on a common foundation, then a continuous footing may be a viable option.
Per discussions with the project structural engineer, an eight-foot 3-inch wide

- continuous footing imbedded approximately 3% feet from adjacent grade may
impose a bearing pressure of 3320 Ibs./sq.ft. Given these parameters, a settlement
on the order of 1 inch has been estimated with a differential settlement on the order

of % inch in 30 horizontal feet.
A further discussion of these foundation systems is presented in Section 7.1.

5.6  Chemical Analyses

Preliminary sulfate testing of the on-site soil samples indicate that these materials
contain “negligible” amounts of soluble sulfates when classified in accordance

with Table 4.3.1 of ACI 318-05.

Testing of selected material samples from the exploratory excavations indicate the
on-site materials are anticipated to be “severely corrosive” toward on-site ferrous
improvements. Consideration should be given fo consulting a corrosion engineer

Jfor a more detailed evaluation.

Additional testing of pll, sulfates, and resistivity is recommended during grading

to provide a more comprehensive evatuation of the as-graded condition.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based upon data obtained from the exploratory excavations and laboratory test results,
the construction of the two proposed buildings is considered feasible from a geotechnical
viewpoint. Presented below are pertinent 'geotechnical considerations concerning

development of the site.
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6.1 Site Preparation and Removals
All grading shall be accomplished under the observation and testing of the project
~ soil engineer and enginecring geologist or his/her authorized representative in

accordance with the recommendations contained herein, the current Building

Code of the City of Costa Mesa and this firm’s “Earthwork Specifications”

(Appendix).

A representative of the project soils engineer should make periodic visits to the
site during any demolition activities. Demolition of foundation elements and
other subsurface improvements should be observed by a representative of the

project soils engineer on a full-time basis.

6.1.1 Stripping and Deleterious Material Removal

Prior to grading, the areas within the subject site proposed for development
should be stripped and cleared of all existing vegetation, trash, demolition
debris and any other deleterious materials as directed by the soils engincer.
The deleterious materials should be wasted from the site prior to commencing

removal of unsuitable soils and replacement with compacted fill materials.

6.1.2 Removals/Overexcavations

After approval of site clearing and prior to fill placement, all existing
artificial fill (if any) and materials disturbed during demolition operations
should be removed across the site. In areas planned for struétures, loose, soft
compressible alluvium should be removed to suitable material as observed by
the project geotechnical engineer. In general, the upper 3 feet of material
(alluvium and paralic deposits) is considered unsuitable for support of
structures. There may be areas not observed during our investigation of
undocumented fill or unsuitable native materials that extend beyond a depth
of 3 feet. The actual extent of removals can best be determined in the field
during grading when observation and evaluation can be performed by the

soils engineer or his authorized representative,
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6.1.3

Where achievable, structural removals should extend a minimurﬁ distance
of 5 horizontal feet beyond the building footprint and associated appurten-

ances (i.e. entrance canopies, etc.).

In order to minimize potential impacts on adjacent existing structures, slot-
cutting techniques may be required along the edges of removal excavations.

Preliminary widths and staging of slot cuts, are presented in Section 7.3.6.

- Within any hardscape areas (non-structural areas), all existing fill (if any)

should be removed. Additional overexcavation of alluvium in these areas
may be required so that a minimum of 2 feet of compacted fill can be

provided below hardscape subgrade.

It should be noted that the “unsuitable” soils generated from the removal
operations are considered acceptable for re-use as compacted fill, provided

they are free of trash, vegetation, debris, and deleterious materials.

Pipelines, Water Wells, Cesspools and Septic Tanks

Pipelines, if encountered, should be removed or be cut and plugged
according to the applicable Code requirements as property line conditions
dictate. Cesspools and septic tanks, if encountered, should be removed to a
minimum of five (5) feet below existing grade or finished grade, which- ever
is lower. The portion of cesspools not removed should be pumped of their
contents and filled with washed concrete sand, thoroughly jetted into place
or, if in the influence zone of structures, with a lean 3-sack shurry mix. The

remaining cavities should be filled with compacted fill as specified herein.

6.2  Earthwork Considerations

6.2.1

Compaction Standards

All fill and processed natural ground should be compacted to a minimum
relative compaction of 90 percent, as determined by ASTM Test Method: D-
1557. Compaction shall be achieved slightly above optimum moisture
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6.2.3

62.4

6.2.5
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content and as generally discussed in the attached “Earthwork Specifica-
tions”. Should a majority of the fill materials exhibit “very high” expansion
potential, these compaction requirements may have to be modified subject to

the approval of the Building Official.

When necessary, earthmoving equipment may be used for compaction or
temporarily shut down in order to permit proper compaction of fills. Mixing
and moisture-conditioning will be necessary to achieve the required

moisture contents.

Observation of Excavations

All removal bottoms shall be observed and approved by the engineering
geologist and/or soil engineer or their authorized representative prior to fill

placement.

Treatment of Removal Bottoms

At completion of unsuitable soil removals, the exposed bottom shall be
scarified and moisture-conditioned to above optimum conditions to a
minimum depth of eight (8) inches, and compacted to the standards set
forth in this report.

Suitability of Onsite Soils

’

Materials excavated during unsuitable soil removals may be used for
compacted fill, provided they are free from trash, vegetation and other

deleterious materials.

Kill Placement

After removals, moisture conditioning, and compaction of exposed mater-
ials are completed, additional fill may be placed. Fills shall be placed in
thin lifts (maximum 8 inches in bulk thickness), properly moisture-condi-

tioned, and compacted as grading progresses until final grades are attained.
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6.2.6 Mixing
In order to prevent layering of different soil types and/or different moisture
contents, mixing of materials may be necessary. The mixing should be
accomplished prior to-and as part of compaction of each fill lift. Discing may

be required when either excessively dry or wet materials are encountered.

6.2.7 Import Soils
Import soils, as required, should consist of clean, compactible materials
having soils engineering properties similar to those onsite and should be

free of trash, debris or other objectionable materials.

PLANS AND SPECIFICATIONS SHOULD INDICATE THAT THE
GRADING CONTRACTOR SHALL NOTIFY THE PROJECT SOILS
ENGINEER NOT LESS THAN 72 HOURS IN ADVANCE OF THE
LOCATION OF ANY SOILS PROPOSED FOR IMPORT. EACH
PROPOSED IMPORT SOURCE SHALL BE SAMPLED, TESTED AND
APPROVED PRIOR TO DELIVERY OF SOILS FOR USE ON THE SITE.

6.2.8 Haul Roads

Haul roads traversing compacted fill areas should be coordinated and
planned to avoid or minimize generation of loose spill fill thereon. When
this condition is unavoidable, close coordination with the project soils
engineer and his representative will be required to eliminate intermingling

of engineered and non-engineered fill, '

6.2.9 Final Reports
The results of the observations and testing of all earthwork should be pre-
sented in a final geotechnical report following the completion of earthwork

and grading.

7.0 DESIGN RECOMMENDATIONS

7.1 Structural Design

Based upon preliminary design column and wall loads made available to this firm, the

following comments are presented regarding both shallow and deep foundation system:s.
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Shallow Foundation Systems

It is anticipated that the majority of on-site soils will possess “medium” to
“high” expansion potential when tested in accordance with ASTM D 4829.
For preliminary design purposes, the following foundation design require-
ments, for conventional stab-on-grade foundation construction in soils
possessing “high” expansion potential are presented. If a post-tenéioned
slab-on-grade foundation system is selected for construction, this firm can

supply pertinent recommendations for that system.

For preliminary purposes, the design of continuous and spread footings
should be based on 2,000 1bs./sq.ft., for both dead and live loads. These

‘values can be increased 300 psf per foot of additional depth beyond the

minimum embedment and 100 psf per foot of additional width to a
maximum of 3500 Ibs./sq.ft. |

The minimum width for continuous footings should be 18 inches. The
minimum dimension for spread footings should be 24 inches. The mini-
mum embedment depth for both footings and exterior slab edges should be
24 inches, as measured from the lowest adjacent grade within 5 horizontal

feet of the structure.

Lateral bearing of 150 Ibs./sq.ft. per foot of depth to 2,000 Ibs./sq.ft. and a
coefficient of friction of 0.30 may be used in the design for resisting lateral
forces. Friction and lateral bearing may be combined as allowed by Code,
The above values may be increased as allowed by Code to resist seismic or

wind loads.

Continuous footings should be reinforced with a minimum of four No. 4

bars, 2 each top and botiom. Slabs-on-grade should be reinforced with a

‘minimum of No. 4 bars at 18 inches on center, each way. Minimum slab

thickness should be 5 inches, net. The reinforcement should be located in
the middle one-third of the slab thickness. Slabs should be doweled to the
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footings with No. 3 bars, placed at a minimum spacing of 36 inches on

center at alternating embedment depths of 24 and 36 inches into the slab.

The deepened, lightly loaded perimeters of the slab edges should be rein-

forced with a minimum of four No. 4 bars as indicated above.

A grade beam, 18 inches wide and 24 inches deep should be placed across
large door openings and tied to the footings. The grade beams should be

embedded as deep as the adjacent footings.

Isolated exterior post/column footings should be tied back to the main

foundation system in at least two (2) orthogonal directions.

The foundation system should be designed to accommodate a differential

settlement value of %2 inch over 30 horizontal feet.

A moisture and vapor retarding system should be placed below all stab-on-
grade in living areas and other portions of the structures considered to be
moisture sensitive. The retarder should be of suitable composition, thick-
ness, strength and low permeance to water vapor to acceptable levels.
Historically, a 10-mil plastic membrane, such as “Visqueen” placed between
2 to 4 inches of clean sand, has been used for this purpose. The use of this
system or other systems, materials, or techniques can be considered, at the
discretion of the designer, provided the system reduced the vapor frans-

mission rates to acceptable levels.

It is essential to prevent damage to the “Visqueen” membrane. Care should
be utilized when placing the membrane on subgrade to prevent damage.
Sharp fragments should be removed from the subgrade surface and

penetration of the membrane with screed puides should be avoided. The

membrane should be properly lapped and sealed as well as sealed around all

plumbing lines and other openings.
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All foundation excavations should be observed by the project soils engineer
prior to the placement of concrete. F orming of footing excavations may be
required. Excavations should be free of slough and debris prior to pouring

concrete.

Excavated material from footing trenches should not be placed in slab-on-

grade areas unless properly compacted and tested.

Slab subgrade (including exterior concrete flatwork) should be premoistened
to a minimum of 1490 percent of optimum moisture to a depth of 12 inches

prior to placing concrete.

To reduce the potential for moisture infiltration under slab-on-grade areas,
concrete slurry should be utilized to backfill utility trenches below
perimeéter foundations. The slurry should be placed across the trench to
create a cutoff wall as-depicted.on Plate E (Appendix). For this project, -
compacted fill should not be used for trench backfill beneath perimeter

foundation and slab edges.

Final foundation design criteria should be made at the completion of

grading, based on "as-graded" soil conditions.

The above foundation considerations are considered (preliminary) mini-
mums. Additional reinforcing steel, deepening of fouhdation elements
and/or additional stiffening elements may be required depending upon
structural and/or Building Code considerations. Additional geotechnical
design parameters can be provided depending upon the slab design

methodology selected by the structural engineer.

Deep Foundations

Deep foundations may be employed with the following recommendations.

1. Given the proximity of the existing structures to the proposed

improvements, consideration should be given to using cast-in-place
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concrete caissons for support of the proposed structure. Caissons

should have a minimum diameter of 2 feet.

2. Friction piles may be designed in accordance with Plate D (Appendix).
Plate E is a load/diameter (P/d) vs. depth of embedment curve. This
curve may be used to evaluate pile spacing, diameter, and depth of

various foundation loading schemes.

3. A lateral bearing of 150 psf per foot of depth to a maximum of 3,000
psf may be used to design the piles.

4. The depth of fixity for the piles should be a minimum of 5 feet below

the lowest adjacent grade.
5. Piles should be spaced a minimum of 3d center to center.

6. Recommendations concerning the installation of cast-in-place concrete

caissons can be provided as the project design progresses.

7.1.3 Seismic Parameters

The following information is provided for use by the structural engineer in
dest gniﬁg the structure to resist the effects of earthquake motions in accor-
dance with ASCE 7. The Building No. 1’7 site is located at Latitude 33.6679
and Longitude -117.9009. The site between existing Buildings Nos. 14 and
16 is located at Latitude 33.6671 and Longitude -117.9002. Both sites have
been classified as site class “D” in accordance vﬁth Table 1613.5.2 of the
2007 CBC. Utilizing this information and the computer program Seismic
Hazard Curves and Uniform Hazard Response Spectra, Java Ground Motion
Parameter Calculator — Version 5.0.8, provided by the United States
Geological Survey htip://earthquake.usgs.pov/research/hazmaps/desi gn/),

the seismic design category based upon 0.20 second (S;) and 1.0 second (Sy)

period mapped spectral response accelerations can be determined (2007
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CBC, Section 1613.5.6) along with the design response spectral accelera-
tions (2007 CBC, Section 1613.5.4).

7.1.4 Chemical Analyses

Preliminary sulfate testing of the on-site soil samples indicate that these
materials contain “negligible” amounts of soluble sulfates when classified
in accordance with Table 4.3.1 of ACI 318-05.

Testing of selected material samples from the exploratory excavations
indicate the on-site materials are anticipated to be “severely corrosive”
toward on-site ferrous improvements. Consideration should be given to

consulting a corrosion engineer for a more detailed evaluation.

Additional testiﬁg of pH, sulfates, and resistivity is recommended during
grading to provide a more comprehensive evaluation of the as- graded

condition.

Upon the completion of rough grading, finish grade samples should be collected and
tested so as to provide specific recommendations as they relate to foundation design.
These test results and corresponding design recommendations will be presented in a
Final Soils Engineering Report. Final foundation design recommendations should

be made based upon specific structure-sitings, I(?ading conditions, and as-graded soil

conditions.

Retaining Walls

Retaming walls and other structures or facilities constructed to retain level,
drained, structural quality béckﬁll may be designed to resist lateral pressures
developed by an equivalent fluid weight for soil as presented below. The pressures
indicated are in pounds per square foot per foot of wall length. Dynamic pressures
were derived using a peak ground acceleration having a probability of exceedence

of 10 percent in 50 years (see Section 4.3.1.2).
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‘Select Backfill . | Native Backfill | Select Backfill -
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/

“Select” backfill is free draining material that is the “very low” range of
potential expansion per ASTM D 4829 (Expansion Index (EI) value of 20 or

- less) and has a Sand Equivalent (8.E.) of 30 or greater. If possible, onsite
materials should not be used as backfill. For “select” backfill, retaining wall
backcuts should extend a distance behind the wall not less than one half the
wall height.

The calculated static and dynamic forces should be applied at approximately
1/3H and 0.63H, respectively. These forces should be combined to arrive at

the total seismic force.
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Wall design should include waterproofing (where appropriate), weep holes
and subdrains or backdrains for relieving possible hydrostatic pressures.
The backdrain should be comprised of a 4-inch perforated PVC pipeina 1
ft. by 1 ft. %-inch gravel matrix, Wrapped in Mirafi 140N (or equivalent)
filter fabric. The backdrain should be installed with a minimum gradient of
2 percent and should be outletted to approved disposal areas utilizing solid
pipe or weep holes (if appropriate).

Walls backfilled with “select” material should be backfilled to within 12 to
18 inches of finish grade. The remaining 12 to 18 inches of backfill in this
zone should consist of on-site éompacted fill. Retaining wall backfill should
be compacted to a minimum of 90 percent of the applicable laboratory
mammum dry dens1ty A typical retaining wall backfill deta11 1s shown on
Plate G-13 (Appendix).

Walls designed to retain native soils should have a I-foot wide section of ¥%-

inch gravel or free draining material with a Sand Equivalent of 30 or greater

and an EI of 20 or less immediatély behind the wall to within 12 to 18 inches
of finished grade. The remaining 12 to 18 inches of backfill in this Zone

should consist of compacted fill derived from onsite sources.

Retaining wall footings may be desi gned,with the same values presented in
Section 7.1.1. Those values assume level conditions at the toe of rthe wall.
Other conditions require specific evaluation. Continuous footings, where
utilized, should contain minimum reinforcement consisting of four No. 4
bars, two top and two bottoms. Structural considerations could dictate

additional reinforcement as being necessary.

7.3 QOther Design and Construction Recommendations

731 Site Drainage

- Positive drainage, away from structures should be provided and maintained.

The property manager/owner should be made aware that they are respon-
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sible for maintenance and cleaning of all drainage devices that have been

installed to reduce ground saturation, and to promote structure stability.

Concrete Flatwork and Lot Improvements

At a minimum, the following recommendations should be incorporated into

design and construction of proposed flatwork improvements.

a. Lightly loaded exterior concrete hardscape improvements should be a
minimum of four (4) inches in thickness. Slabs and walkways should be
reinforced with a minimum 6 inch x 6 inch No. 6 x No. 6 welded wire
mesh or by No. 3 bars spaced at 24 inches on center, each way. Rein-
forcement should be placed in the middle third of the slab thickness.

b. A reinforced thickened perimeter edge extending a minimum of 8 inches
below slab bottom, and having a minimum width of 6 inches should be

incorporated into hardscape improvement design/construction.

¢. In an effort to minimize shrinkage cracking, concrete flatwork should
be constructed of uniformly cured, low slump concrete and should
contain sufficient control/contraction joints (typically spaced at 8+

feet, maximum).

d. Curbings that enclose planters or planting areas should extend a

minimum of one foot below pavement sub grade,

€. Prior to concrete placement, subgrade soils should be thoroughly
moisture conditioned to at least 140 percent of optimum moisture to a
depth of 12 inches below finished subgrade. After achieving the above
moisture conditions at depth, the exposed subgrade soils should be

scarified and “flooded” overnight, prior to concrete placement.

. Of primary importance in expansive soils conditions is minimizing the
moisture variation below the improvements. Differential uplift of

slabs, caused by non-uniform wetting expansion of soils, can cause
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uplift at corners, edges or centers of slabs. Provisions for minimizing

moisture variation include:

i. Establishing and maintaining positive drainage away from all
foundations, walkways, driveways, patios and other hardscape
improvements.

il Av01dmg the construction of planters adjacent to structural
improvements. Alternatively, planter sides/bottoms can be sealed
with an impermeable membrane and drainage way from the
improvements via subdrains into approved disposal areas.

tii. Sealing and maintaining construction/control joints within concrete
slabs and walkways to reduce the potential for moisture infiltration
into the subgrade soils.

Additional provisions need to be incorporated into the design and con-
struction of all improvements exterior to the proposed structures (walls,
patios, walkways, and planters) to account for potential expansive soil and
sulfate conditions. Design considerations on any given pad may need to
include provisions for perched (irrigation) water, special surcharge loading
conditions, potential expansive soil pressure and differential settlement/

heave, among others.

Zones of Special Foundation Consideration

Where the proposed removal of near-surface, low-density soils is impeded
and/or restricted by property line or other physical constraints, such as
existing structures or perimeter walls, zones of special foundation con-
sideration may be established to account for future potential settlement.
The width and locations of such zones will be dictated by exposed field
conditions, removal configurations achieved, and finished pad clevations.
Encroachment into such zones by perimeter wall or structural footings
would require deepening of foundations, stiffening of foundations,
increased pad drainage gradients, and/or additional reinforcing steel and
additional expansion/control joints in hardscape and wall improvements.

Approximation of the geometry of this zone will be a function of removal
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configuration data recorded by the project civil engineer (surveyors),
Evaluation of the future performance of the improvements constructed in

this zone should consider the geotechnical conditions discussed here.

Utility Trench Excavation

All utility trenches should be shored or laid back in accordance with
applicable OSHA standards.

Utility Trench Backfill

Mainline and lateral utility trench backfill should be compacied to at least
90 percent or maximum dry density as determined by ASTM Test Method:

- D-1557. Bedding materials should have an Expansion Index value of 20 or

less and a sand equivalent value of 30 or greater. Onsite soils will be
suitable for trench backfill. Compaction should be accomplished by

mechanical means. Jetting of native soils will not be acceptabie.

Under-slab trenches should also be compacted to project specifications. If
native soils are used, mechanical compaction is recommended. If select
granular backfill (SE > 30 by laboratory testing) is utilized, densification
by jetting will be acceptable, although backfill with granular materia] is not
recommended as it may act as an undesirable reservoir for water. As such
in lieu of native materials, under-slab trench may be backfilled with a lean
slurry. The soil engineer should be notified for observation prior to

placement of the membrane and slab reinforcement.

Temporary Excavation Considerations

Temporary excavations should be sloped or braced in accordance with

CAL-OSHA/FED-OSHA regulations.

Excavations for the proposed foundations adjacent the existing structures
should be performed in slots to reduce the potential for undermining these

structures.
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* Soils may be removed in slots no greater than 20 feet in width and 5
feet in depth. Adjacent open slots should be located a minimum of 40
feet (horizontal) from each other (i.c., “A,B,C” slot cuts, where all “A”
slot foundation elements are constructed before excavating adjacent
“B” slots, and all “B” slot fqundation clements are constructed before

excavating adjacent “C” slots).

As an alternative, slots can be opened one at a time and the 20-foot

foundation element constructed before excavating an adjacent slot.

¢ Foundation elements should be constructed as expeditiously as possible

after excavating the slots.

No surcharge loads are permitted above unshored or unretained excavations.
This includes, but is not limited to, earth spoil piles, lumber, concrete trucks
or other vehicles, concrete blocks, or other construction materials or con-
struction equipment. Drainage above excavations should be directed away

from banks. Care should be taken to prevent saturation of the soils.

8.0 SITE MAINTENANCE

Design fine grade elevations should be maintained through the life of the structure. As
expansive soils have been identified as underlying the site, it is of primary importance to
reduce the moisture variation below all site improvements. Measures for maintaining

conditions around the structures may include:

» Employing contractors for owner improvements who design and build in recognition
of local building code and specific site soils conditions.

> Establishing and maintaining positive drainage away from all foundations, walkways,
driveways, patios, and other hardscape improvements.

» Avoiding the construction of raised planters adjacent to structural improvements.
Alternatively, planter sides/bottoms may be sealed and drained away from the
improvements via subdrains into approved disposal areas.

» Sealing and maintaining construction/control joints within concrete slabs and
walkways to reduce the potential for moisture infiltration into the subgrade soils.
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Utilizing landscaping schemes with vegetation that requires minimal watering.
Watering should be done in a uniform manner as equally as possible on all sides of
the foundation, keeping the soil “moist” but not allowing the soil to become saturated.

Maintaining positive drainage away from structures or providing roof gutters on all
structures with downspouts installed to carry roof runoff directly into area drains or
discharged well away from the structures.

Avoiding the placement of trees closer to the proposed structures than a distance of
one-half the mature height of the tree. Alternate placement of trees (closer to the
structures) may be performed based on recommendations from a qualified landscape
contractor. '

Observation of the soil conditions around the perimeter of the structure during
extremely hot/dry or unusually wet weather conditions so that modifications can be
made in irrigation programs to maintain relatively constant moisture conditions.

The property manager/owner should be made aware of the potential problems that may
develop when drainage is altered through construction of retaining walls, paved walk-
ways and patios. Ponded water, leaking irrigation systems, overwatering or other

conditions that could lead to ground saturation must be avoided.

FUTURE PLAN REVIEWS

This report represents a preliminary outline of the geotechnical issues pertaining to
development of the site as presently proposed. As the project design progresses, site
specific geotechnical issues may need to be incorporated into design and construction of
the project. Consequently, future plan reviews may be necessary. These reviews may

include reviews of*

» Demolitien plans
» Grading plans

» Toundation plans

» Retaining wall plans

These plans should be forwarded to the project geotechnical engineer for evaluation and

comment, as necessary.
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10.0 CLOSURE
The ﬁndingé and recommendations contained in this report are based upon the specific
excavations, observations and laboratory testing as noted in this report. The material
immediaté]y adjacent to or beneath those observed may have different characteristics and
no representations are made as to the quality or extent of materials not observed. This

report is subject to review by the controlling authorities for the project.
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APPENDIX

FIELD INVESTIGATION AND LABORATQRY TESTING

The investigaﬁon upon which this report is based included a review of available published
geotechnical reports and maps of the area, geologic reconnaissance of the site, and a subsurface
field investigation program. The subsurface ficld investigation consisted of the excavation,
logging and sampling of a total of 4 exploratory borings. The borings were excavated with a

truck mounted bucket auger drill rig. Togs of the excavations appear herein.

In order to assess the physical properties of on-site earth materials, representative bulk and
relatively “undisturbed” ring samples were obtained from the exploratory excavations and
transported to our laboratory for testing. “Undisturbed” ring samples collected during this
investigation were obtained by advancing a sampling spoon through the soil by repeated blows
with the telescopiﬁg Kelly bars on the drill rig. The sampling spoon is lined with brass rings,
each one, 1 inch in height by 2.50 inches inside diameter. Samples were retained in the rings,
placed in relatively airtight containers and taken in our laboratory. Bulk samples collected

during this investigation were placed in plastic buckets and also transported to our laboratory.

Laboratory tests consisted of in-situ moisture and cIensity determinations, content, grain size,
shear strength, consolidation, expansive soil characteristics, pH, resistivity, and sulfate analysis.
Brief descriptions of the laboratory tests are presented below. Test results are summarized in

Table 1. '

Moisture Density Determination

The in-situ unit dry weight and natural moisture content were determined for selected
“undisturbed” ring samples. The results of these tests are included on Plates A-1 through A-4, of
the Geotechnical Boring Logs.

Grain Size Determination

Grain size analyses were performed on representative ring and bulk samples. The tests were
performed utilizing hydrometer test methods. The results of these tests were used as an aid in

soil classification and are presented in Table 1.
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Shear Strength Determination

Shear tests were performed on selected remolded ring samples of the predominant soil types with a
direct shear machine of the strain control type in which the rate of strain in 0.05 inches per minute.
Specimens were inundated for approximately 24 hours in a confined conditioned and then sub-

Jected to shear under various normal Ioads. Results of these tests are summarized on Plate B.

Consolidation Tests

Consolidation tests were performed in accordance with procedures outlined in ASTM:D-2435.

Testing was performed on five relatively “undisturbed” samples on onsite carth materials.

The percent consolidation for each load cycle was recorded as the ratio of the amount of vertical
compression to the original 1-inch height. Hydroconsolidation (collapse) and expansion
characteristics were also evaluated by monitoring the change in velume with saturation while the
specimen was confined under a constant normal stress. Consolidation test results are shown on
Plates C-1 and C-5.

Expansive Soils Characteristics

Expansion characteristics were evaluated on representative near surface samples in accordance
with ASTM D 4829. The results of this testing is presented in Table 1.

Corrosivity Analvses

Selected soil samples were analyzed for determination of pH and resistivity. The electrical
resistivity of a soil is 2 measure of its resistance to the flow of electrical current. Corrosion of
buried metal is an electrochemical process in which the amount of metal loss due to corrosion is
directly proportioned in the flow of electrical current (DC) form the metal into the soil. The
soil’s resistivity decreases and, therefore, its corrosivity increase primarily as its moisture and

chemical contents increase.,

A commonly accepted correlation between electrical resistivity and corrosivity toward ferrous

metals is;
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0to 1,000

severely corrosive

1,000 to 2,000

corrosive

2,000 to 10,000

moderately corrosive

Over 10,000

mildly corrosive

The results of the corrosivity analysis are presented in Table L.

Chemical Testing

Testing for soluble sulfates and chiorides were performed (by others) on selected soil

The results of these tests are included in Table .
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GEOTECHNICAL BORING LOG SHEET 1 OF 1
PROJECT NO. 102686 PROJECT NAME QOCF
DATE STARTED 4/2i08 GROUND ELEV, 83 BORING DESIG. PSE-101
DATE FINISHED 4/2/08 GW DEPTH (FT) LOGGED BY JH
DRILLER Alroy DRIVE WT. See Note NOTE _0-24' 2150#: 24-44'
TYPE OF DRILL RIG Bucket Auger DROP 12 inches 1350#; 44-64' 6503
- > T
o fw [T [G] = re | a5 =
cEizoad ¢ | 938 o= 8|0 | B p
e | Y gt % g 8 E GEOTECHNICAL DESCRIPTION oS | =z 3:)53; T o
= g L2
(] ] é E LU v 28 DD:UDJ jan } oF
0 - 6" Asphalt
T 7 Alluvium (Qal): Silty Clay, brown, moist, firm, with some
- - carbonate nodules.
T OER 2 225999 | 88
5 58 - - -
BR| 5 Old Paralic Deposits (Qopfsc): Sandy Silt, pale brown, 286 (904 | 89
T moist, very stiff.
1 } Moderate Cementation
10 53 i P AE T T T —— — — — — ]
R 1 Silty Clay, pale brown to a light gray, moderate cementation, | 23.4 | 95.2 | 82
N carbonate, mottled, moist, firm.
151 48 R| 1 1200|928 96
| | Clayey Silt to Silty Clay, some stratification, light brown to
B - brown, moist, firm.
20-1 43 3 e ——. _|226|979| 85
4 Fine Sand, yellowish brown, moist, medium dense, oxidized,
B reddish color.
] ] Light gray, medium dense.
257 38 R| 5 Carbonaceous material in ring. | 336 | 867 | 96
i | Silty Clay, reddish brown, maist, stitt. .
1 | Sandy Clay to Clayey Silt, brown, moist, very stiff,
30 33 R| 7 " 31.5 | 90.5 | 99
] Total Depth 31 feet.
No groundwater encountered/ne caving observed.
Backfilled and tamped with spoils.
Capped with cold patch.
i .
SAMPLE TYPES: Y Ground Water Seepage PACIFIC SOILS

[RIRING (DRIVE) SAMPLE
[S] SPT (SPLIT SPOON) SAMPLE
BULK SAMPLE

TUBE SAMPLE

MAX - Max. Density/Opt. Maist.
DS - Direct Shear ]
HYDR - Hydrometer Analysis
ASCE - Expansion Index
CONS - Consolidation

ENGINEERING, INC.
PLATE A-1
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GEOTECHNICAL BORING LOG SHEET 1 OF 2
PROJECT NO. 102686 PROJECT NAME OCF
DATE STARTED 442108 GROUND ELEV. 83 BORING DESIG. PSE-102
DATE FINISHED 4/2/08 GW DEPTH (FT) LOGGED BY JH
DRILLER Alrgy : DRIVE WT. See Note NCTE _0-24' 2150# 24-44"'
TYPE OF DRILL RIG Bucket Auger DROP 12 inches 1350¢#; 44-64' 6504
- > TTr
Eol| > ?UJ % % %Ean' -%é’ §E ,_'5,-‘ 5?3
ogl WSy 2 2| &= GEOTECHNICAL DESCRIPTION B | X2 ﬁgg_\", £
a~| b £+ O E |63 o0 | ki oF
m ] =0 2
0 - 4" Asphalt
] N ’ .| Alluvium (Qal): Silty Clay, brown, moist, firm.
1 BB 2 _ ‘ 271 | 966 | 98
1 %771 Old Paralic Deposits (Qopfsc): Silty Ciay, pale brown, 255 | 92.5 | 84
- maist, firm.
i B Pale brown to grayish brown, mottled, abundant carbonate
. . nodules.
109 s34 4 Stiff. | 21.5 {1026| 90
157 48 R| 3 Silty Clay, brown to olive, moist, stiff. 1909|312 56
| B
209 43 R| 3 | 24.7 {100.0| o7
Fine Sand to Silty Fine Sand, yellowish brown, moist,
- = medium dense, moderate cementation, oxidation,
i N stratification.
Gl Bl Iy I ' Siity Clay, olive to reddish brown, moist, stiff, moffied, ~ | 368 | 83.5 | o8
| i Olive to yeliowish brown.
1T ' Clayey to Silty Fine Sand, yeliowish brown, moist, dense
304 33 R| 15 [ 22,9 |102.2] 95
} | - Sandy to Clayey Silt, pale brown to brown, maist, stift.
1 | Fine Sand, yellowish brown, moist, very dense, ~ "
35 28 R| 30 _ 175 [102.2] a1
1 7 " Clayey Sand to Sandy Clay, ‘brown to dark. yellowish browrn,
SAMPLE TYPES: : ¥ Ground Water Seepage _ ]
[RIRING (DRIVE) SAMPLE MAX Max. Density/Opt. Moist. PACIFIC SOILS c
[S]sPT(SPLIT SPOON) SAMPLE Rggg - Eydrometelr Adnalysis ENGIN EERING: IN .
(8] BULK sAMPLE TUBE SAMPLE | CONS - Cansolidation” PLATE A2




GEOTECHNICAL BORING LOG

|

SHEET 2 OF 2

PROJECT NO. 102686 PROJECT NAME OCF
DATE STARTED 4/2/08 GROUND ELEV. 63 BORING DESIG. PSE-102
DATE FINISHED 4/2/08 GW DEPTH (FT) LOGGED BY JH
DRILLER Alroy DRIVE WT. See Note NOTE _0-24' 2150%; 24-44'
TYPE OF DRILL RIG Buckef Auger DROP .12 inches 1350#; 44-64' 650#
= > LU =
o] > ;—"I'_Lu & g 5 g 558 ;5,, 5 e
as| 4 ?.:E % o | 3 GEOTECHNICAL DESCRIPTION EE N %535 e
a—| u 5] = E A . ' SO | xw =
R moist, very dense to hard. 19.2 |107.8| 92
i | Fine"to medium-grained Sand, yeliowish brown to grayish
. - brown, very dense. :
45— 18 . . . . ~
[ 5D for 10 Medium- to coarse-grained Sand, yellowish brown, moist, 4.7 (109.0| 23
= T very dense,
1 7 | Clay lens, gray blue, moist, hard, T T~
0 BT s for 5 | 28 [1070] 13

Total Depth 51 feet.

No groundwater encountered/no caving cbserved.
Backfilled and tamped with spoils.

Capped with cold patch.

SAMPLE TYPES:
[RIRING (DRIVE) SAMPLE
[S1 SPT (SPLIT SPOON) SAMPLE
[(B] BULK SAMPLE TUBE SAMPLE

Y Ground Water Seepage _
MAX - Max. Density/Cpt. Moist.
DS - Direct Shear )

- HYDR - Hydrometer Analysis
ASCE - Expansion Index
CONS - Consolidation

PACIFIC SOILS
ENGINEERING, INC.
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SHEET 1 OF 1

GEOTECHNICAL BORING LOG

PROJECT NO. 102686 PROJECT NAME OCF
DATE STARTED 4/2/08 GROUND ELEV. 62 BORING DESIG. PSE-103
DATE FINISHED 4/2/08 GW DEPTH (FT) LOGGED BY JH
DRILLER Alroy DRIVE WT. See Note NOTE D-24' 2150%; 24-44°
TYPE OF DRILL RIG Bucket Auger DROP 12 inches - 44-64'
- > W~
L L V] ] s | e =
Bl 2 Wl ¢ | 9|33 2 | 85 [y B
Fo E qE:ﬁ % g 2 E GEOTEGCHNICAL DESCRIPTION o | >= %';:oj; ra
= 3 i
[a] o5 5| 5 (O %8 DH % oF
0 - 4" Asphalt
7] 7 Alluvium (Qal): Silty Sand, brown, moist, loose to medium
| _ dense.
1 B — -
EE 5 Old Paralic Deposits (Qopfsc): Silty Sand, pale brown, 310|887 | 93
- y moist, medium dense, moderate cementation.
5- 57 Taml o | 326|827 85
| Pale brown to grayish brown.
T | Silty Clay to 1 Clayey Silt, dark grayish brown to grayish
10— 52 = 4 brown, moist, stiff. 262981 99
1 7 | Sandy Silt, pale brown, moist, very stiff, abundant carbonate, -
] - interbedded clay lenses. ‘
1571 474 R| 5 277 | 958 | 99
b 1 Clay lens, olive, moist, stiff.
20+ 42 =1 4 | 24.9 1100.0| 98
Silty Fine Sand to Glayey Fine Sand . yellowish brown to
- — grayish brown, moist, medium dense, oxidation, muscovite
| ~ common.
257 37 R| o | 324 897 | 100
1 | Silty Clay, grayish brown, moist, verystitf, T
304 32 | Fine Sand, yéllawish brown, ‘moist, medium dense, abundant
R 7 muscovite. 27.8 1 954 | 08
Total Depth 31 feet. . :
No groundwater encountered/no caving observed.
Backfilled and tamped with spoils.
Capped with cold patch.
SAMPLE TYPES: ¥ Ground Water Seepage '
[RIRING (DRIVE) SAMPLE e Max. Density/Opt Woist. PACIFIC SOILS
(S} spT (SPLIT SPOON) SAMPLE E%’BE - Eydron]ete‘r gnalysis ENGINEERING! INC'
BULK SAMPLE TUBE SAMPLE | CONS - Coranionindex PLATE A-3




SAMPLE TYPES:
(RIRING (DRIVE) SAMPLE
[S] SPT (SPLIT SPOON) SAMPLE
BULK SAMPLE

TUBE SAMPLE

0 - 4" Asphalt
AIIuvium-[QaI):Si[ty Clay, brown, moist, firm.

Old Paralic Deposits {Qopfsc): Clayey Silt to Silty Clay,
pale brown, mojst, stif.
Pale brown to gray brown, increase in clay content, olive to

gray brown.

Silty Ciay, gray brown, moist, stiff.

Moderate cementation.

Fine Sand to Sandy Silt, yellowish brown, moist, medium
denseffirm, oxidation, some stratification.

Total Depth 31 feet. _

No groundwater encountered/no caving observed.
Backfilled and tamped with spoils.

Capped with cold patch.

Y Ground Water Seepage
MAX - Max. Density/Opt. Moist.
D3 - Direct Shear )
HYDR - Hydrometer Analysis
ASCE - Expansjon Index
CONS - Consolidation

|

PACIFIC SOILS
ENGINEERING, INC.

PLATE A-4

GEOTECHNICAL BORING LOG SHEET 1 OF 1
PROJECT NO, PROJECT NAME OCF
DATE STARTED GROUND ELEV., 62 BORING DESIG, PSE-104
DATE FINISHED GW DEPTH (FT) LOGGED BY JH
— ___ Alrgy DRIVE WT. See Note NOTE _0-24' 2150# 24-44'
TYPE OF DRILL RiG Bucket Auger DROP 12 inches : '
- > - W=
~ > S L5 £ |8 (xw
] m A == W) &
1 = =) Q= GEOTECHNICAL DESCRIPTION '55 >2 bR T o
] S I 5s 36 | i Py 58
o 5 v =0 | 0o | o

|

93

82

97

89

100

99

96




SIX'Lo009gez

ﬁhfﬁ LSAL XHOLVHOIVT 40 AIVIINNS
IT19vL

SIMSIOTA] [EINJRN] = N ‘paremeg = § 'STO0 AQ paumrojrad Isa L s
POQIISIPUL) = () ‘peplowray = mIpuos) 1S3, PRy waryg
€0 S1e1d Tosuo]) e |1z | o AL AIS usolq Zein o7 sed| o1 vol-d
$- 21e[J "Josuo)) 8 | se | L1 | o ] Aep) Dpgumorg| g voI-9
0£SI] +'8 [220'0(1000] Sz | 02 | ¢ 0 | Ls Isrd| 6z Joss | ssar 6 €01 pueg AIg ukorg opeg| ¢ £01-g
£-D 21eld Tosuo) tt | se[ze [ o L) AMIS uMoig sreg] ¢ £01-6
ST e [ es [ o pueg AN umorg| ¢z £0T-9
sy lsz| o 2] AS umorg speg| ¢ Tol-g
el [ 11 [ o Lerd Ag umorg( 34, zo1-d
[ASECTERTE ) Le oe [ €€ [ o Ae) Ais umorg area] o7 Tot-g
09 | L°L [v100|Z000( €5 | oF LU 1o ozt |sa| 2T [sz3 | et TSIl ABpD AIg umorg| zig rol-g
[ Sle[g Tosuo) S (|1 | o dery dpigumorg| ;g 101-9
51537 I — b uondmasacg y). Fumo

R O 512, . | Fl129/2| %3] 8. .4 &2 wiog |

: g AN EIEIE IR EIR R S|E8Y 52

.m n.u H (] = = -— nM m W [=] — a8 = O o m = m .WJ

& [=3 =] w 21 O w2 & [ O © =) B |2 E 8 g 5

8 ..m E|ae Ol - I 5 m o g 2 |&s g 5 &

Sl = et © s | & W ZlE<s| 8978 m A

S “lEElas) S|
SOSAPRUY OIS | SISAjeuy 713 UIeID SISHL MVAHS IOMAIALSST-a WISV

589201 T3pX0) Tom
800Z ‘1T Avpny




DIRECT SHEAR TEST
Remolded/Saturated

4.000 - T :EE:J:—- H E* SeaE NN ___E_ REwE
. 3,500 H R ~H N H -
3,000 H RN H —
2 500 e S T
LL T r 11 - !
o T HESEEE ‘.-
) an BEnEERE :
CD | H— 11 -
E ] ' ] L] EEN
X 2000 _ AT
& T
o T PrainnEnanEn T
< - C ug
i, u any: s
T u aBr: ]
“ 4,500 " . _ nEN
[ g
1,000 —H H
500 H H uE -
H Em Humnn Eam HHH |

]
i

0 [ n q .
0 500 1,000 1500 2000 2500 3000 3500 4,000 N
NORMAL STRESS, PSF l

Engineered Fill - 90% R.C. (caf) COHESION 650 psf.
' FRICTION ANGLE 27 degrees : !

symbol boring | depth {ft.) symbol bering | depth (ft.)
L PSE-101 2.5

— X | PSE-103f 50 DIRECT SHEAR TEST

' PACIFIC SOILS ENGINEERING, INC,
@ 10653 PROGRESS WY. CYPRESS, CA 90630 714.220-0770

W.0. 102686 PLATE B




CONSOLIDATION CURVE

0.0
1.0
2.0
3.0 a
~ s
T
Q -
2 a0
=
L
S
< 50
T
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£
Ll 6.0
O
&
L
[
7.0
8.0
9.0
10.0
0.1 2 3 4567891 2 3 45678910
COMPRESSIVE STRESS, TSF
Boring Depth (ft.)
PSE-101 2.5
Water Added at 1.0 TSF.
PACIFIC SOILS ENGINEERING, INC.
CONSOLIDATION CURVE @ 10853 PROGRESS WY, CYPRESS, CA 90630  714-220-0770
W.0. 102686 PLATE C—1




CONSOLIDATION CURVE

0.0
1.0
2.0
3.0 X
- a
I X
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5
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L
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7.0
8.0
9.0
10.0 ;
0.1 2 3 4 5 6786091 2 3 4 5 67890
COMPRESSIVE STRESS, TSF
Boring Depth (ft.)
PSE-101 10.0
Water Added at 1.0 TSF.
: PACIFIC SOILS ENGINEERING, INC.
CONSOLIDATION CURVE @ 10853 PROGRESS WY. CYPRESS, CA 90630 714-220-0770
| | W.0. 102686 PLATE C-2




0.0

CONSOLIDATION CURVE

1.0 .
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) 3.0
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I
o
2 40
z
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2
e 50
T
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=
w 6.0
O
x
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o
7.0
8.0
90
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0.1 2 3 4 5 6 7891 2 3 45678910
COMPRESSIVE STRESS, TSF
Boring Depth (ft)
PSE-103 50
Water Added at 0.5 TSF.
_ PACIFIC SOQILS ENGINEERING, INC.
CONSOLIDATION CURVE @ 10653 PROGRESS WY. CYPRESS, CA 90630  714-220-0770

W.0. 102686 PLATE C-3




PERCENT CHANGE IN HEIGHT

CONSOLIDATION CURVE

0.0

1.0

2.0 u <

30 . \\

4.0

5.0

6.0

7.0

8.0

9.0

10.0

0.1 2 3 4 5 67881 2 3 4

COMPRESSIVE STRESS, TSF

5 6 78910

Boring Depth (ft.)

PSE-104 25

Water Added at 1.0 TSF.

CONSOLIDATION CURVE

PACIFIC SOILS ENGINEERING, INC.

10853 PROGRESS WY. CYPRESS, CA 90630 714-220-0770

W.0. 102686

PLATE C-4




CONSOLIDATION CURVE
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- Water Added at 1.0 TSF.
R PACIFIC SOILS ENGINEERING, INC.
CONSOLIDATION CURVE ' @ 10653 PROGRESS WY, CYPRESS, CA 00630 714-220-0770
W.0. 102686 PLATE C-5




a 31vid

989701 1op10 J1om
Idjaurei( .ﬂ_. Joo Jod SaD
(p/d) pede) spg
09 0 o 0 0c

0r1

T~

0s

T
o]
=+

T
<
o

T
]
(o]

- Ol

yusmpaquuy yo mdaq 1ad Snede) Md

(399)) apran JuadElpy 150Mm0]

Moy yrda( yusmpaquay




|
B ]
-::1". PR i Cae Cal
' -4 . -
PR BOTTOM OF e L
Y- 4 a FOOTING / DEEPENED- . - “ " " - 4 ,
Ly e SLABEDGE_ S e M
..""A'"-ﬂ'q..',:.'- S T T e T
TILITY TRENCH
ONCRETE SLURRY BACKFILL /
UTOFF WALL
SUBGRADE.
SAND & VISQUEEN _ :
SLAB
/ ' FINISH GRADE
"—Lda - ‘s/ , /
SR TN e !-—igﬁ%ﬁ'—i:l‘ vd . " ﬂ—]-%—”-ﬂmﬁmi]_
T i
= ==
= =1L
e FOOTING OR
" DEEPENED
/ SLAB EDGE
/A D BOTTOM OF
c | | - UTILITY TRENCH
12" / SLURRY BACKFILL / -
/i CUTOFF WALL BELOW
J 4 FOOTING / DEEPENED
‘ SLAB EDGE
; SCALE : 3" = 1" PLATE E
f
f UTILITY TRENCH BACIFILL UNDER =N PACIFIC SOILS ENGINEERING, iNC.
FOOTING / DEEPENED SLAB EDGE IS 10653 PROGRESS WAY, CYPRESS, GA 90630
DETAIL W=l TELEPHONE: (714) 220-0770. FAX: (714) 220-9589
W.0. 102886 DATE:5/27/08. |




.PACIFIC SOILS ENGINEERING, INC.

EARTHWORK SPECIFICATIONS

I. GENERAT,

A. The Contractor shall be responsible for the satisfactory com-
bletion of all earthwork in accordance with the project
pPlans and specifications.

B. The project Soils Engineer and Engineering Geologist or
their representatives shall provide testing services and
geotechnical consultation during the duration of the pro-
ject. '

C. All clearing, grubbing, stripping and site Preparation for
the project shall be accomplished by the Contractor to the
satisfaction of the Soils Engineer.

D. It is the Contractor’s responsibility to prepare the ground
surface to receive the fills to the satisfaction of the
Soils Engineer and to place, spread, mix and compact the
fill in accordance with the Jjob specifications and as re-
quired by the Soils Engineer. The Contractor shall also
remove all material considered by the Soils Engineer to be
unsuitable for use in the construction of compacted £il].

E. The Contractor shall have suitable and sufficient equipment
in operation to handle the amount of fiill being placed.
When necessary, equipment will be shut down temporarily in
order to permit broper compaction of fills.

IT. SITE PREPARATION_

A. Excessive vegetation and all deleterious material shall be

Existing fill, soil, alluvium or rock materials determined
by the Soils Engineer as being unsuitable for placement in

Where applicable, the Contractor may obtain the approval of
the Scils Engineer and the controlling authorities for the
project to dispose of the above described materials, or a
portion thereof, in designated areas onsite.

After removals as described above have been accomplished,
~excavation of earth materials deemed unsuitable in their
natural, in-place condition, shall be removed as recommended
by the Ssoils Engineer/Engineering Geologist.

PARQIFIC SOILS ENGINEERING, INC.



Earthwork Specifications
Page Two

B. After the removals as delineated in Itenm IT, A above, the ex-
posed surfaces shall be disced or bladed by the Contractor
to the satisfaction of the Soils Engineer. The Prepared
ground surfaces shall then be brought to the specified mois-
ture condition, mixed as required, and compacted and testeq
as specified. 1In areas where it is necessary to obtain the
approval of the controlling agency, prior to placing fill,
it will be the Contractor’s responsibility to notify the
proper authorities. '

C. Any -underground structures such as cesspools, cisterns, min-
ing shafts, tunnels, septic tanks, wells, pipelines or
others not located prior to grading are to be removed or
treated in a manner prescribed by the Soils Engineer and/or
the controlling agency for the project.

ITI. COMPACTED FILLS

A. Any material imported or excavated on the Property may be
utilized in the fill, provided each material has been deter-
mined to be suitable by the Soils Engineer. Deleterious
material not disposed of during clearing or demolition shall
be removed from the fill as directed by the Soils Engineer.

B. Rock or rock fragments less than eight inches in the largest
dimension may be utilized in the f£ill, provided they are not
placed in concentrated pockets and the distribution of the
rocks is approved by the Scils Engineer,

C. Rocks greater than eight inches in the largest dimension
shall be taken offsite, or placed in accordance with the
recommendations of the Soils Engineer in areas designated as
suitable for rock disposal. '

D. All fills, including onsite and import materials to be used
for fill, shall be tested in the laboratory by the Soils
Engineer. Proposed import materials shall be approved prior
to importation.

Each layer shall be spread evenly and shall be thoroughly
mixed during the spreading to obtain a near uniform moisture
condition and a uniform blend of materials.

All compaction shall be achieved at optimum moisture content
or above, as determined by the applicable laboratory stan-
dard. No upper limit on the moisture content ig necessary;
however, the Contractor must achieve the necessary compac-

PACIFIC SOILS ENGINEERING, INC.




Earthwork Specifications
Page Three '

F.

Where the moisture content of the fill material is below the
limit specified by the Soils Engineer, water shall be added
and the materials shall be blended until a uniform moisture
content, within specified limits, is achieved. Where the
moisture content of the fill material is above the limits
specified by the Soils Engineer, the fill materials shall be
aerated by discing, blading or other satisfactory methods
until the moisture content is within the limits specified.

Each fill layer shall be compacted to minimum project stan-
dards, in compliance with the testing methods specified by
the controlling governmental agency and in accordance with
the recommendations of the Soils Engineer.

In the absence of specific recommendations by the Soils Engi-
neer to the contrary, the compaction standard shall be :
ASTM:D 1557-91. -

Where a slope receiving fill exceeds a ratio of five-horizon-

tal to one-vertical, the fill shall be keyed and benched '
through all unsuitable topsoil, colluvium, alluvium, or

Creep material, into sound bedrock or firm material, in

accordance with the recommendations and approval of the

Soils Engineer.

Side hill fills shall have a ninimum key width of 15 feet
into bedrock or firm materials, unless otherwise specified
in the soils report and approved by the Soils Engineer in
the field.

The Contractor shall be required to maintain the specified
minimum relative compaction out to the finish slope face of
the £ill slopes, buttresses, and stabilization fills as
directed by the Soils Engineer and/or the governing agency
for the project. This may be achieved by either overbuild-
ing the slope and cutting back to the compacted core, or by
direct compaction of the slope face with suitable equipment,
Or by any other procedure which produces the designated re-
sult. ' ‘

Fill-over-cut slopes shall be properly keyed through top-
so0il, colluvium or Creep material into rock or firm materi-
al; and the transition shall be stripped of all soil or un-

suitable materials prior to placing fill.

BACIFIC SOILS ENGINEERING, INC,



Earthwork Specifications
Page Four

Iv.

The cut portion should be made and evaluated by the Engineer-
ing Geologist prior to placement of fill above.

M. Pad areas in natural ground and cut shall be approved by the
Soils Engineer. Finished surfaces of these pads may require
scarification and recompaction.

CUT SIOPES

A. The Engineering Geologist shall inspect all cut slopes and
shall be notified by the Contractor when cut slopes are
started. ,

B. If, during the course of grading, unforeseen adverse or
potentially adverse geologic conditions are encountered, the
Engineering Geologist and Soils Engineer shall investigate,
analyze and make recommendations to treat these problems.

C. Non-erodible interceptor swales shall be pPlaced at the top
of cut slopes that face the same direction as the prevailing
drainage.

D. Unless other specified in the soils or geological reports,
no cut slope shall be excavated higher or steeper than that
allowed by the ordinances of the controlling governmental
agencies.

E. Drainage terraces shall be constructed in compliance with
the ordinances of the controlling governmental agencies,
- and/or in accordance with the recommendations of the Soils
Engineer or Engineering Geologist.

GRADING_CONTROL

A. Fill placement shall be observed by the Soils Engineer
and/or his representative during the progress of grading.

Field density tests shall be made by the Soils Engineer or
his representative to evaluate the compaction and moisture
compliance of each layer of fill. Density tests shall be
performed at intervals not to exceed two feet of fill
height. Where sheepsfoot rollers are used, the soil may be
disturbed to a depth of several inches. Density determina-
tions shall be taken in the compacted material below the
disturbed surface at a depth determined by the Soils
Engineer or his representative.

B. Where tests indicate that the density of any layer of fill,
or portion thereof, is below the required relative compac-
tion, or improper moisture is in evidence, the particular
layer or portion shall be reworked until the required den-
sity and/or moisture content has been attained. No addi-

PACIFIC SUILS ENGINEERING, INZ.
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VI.

tional fill shall be placed over an area until the last
pPlaced 1lift of fill has been tested and found to meet the
density and moisture requirements and that 1ift approved by
the Scils Engineer.

Where the work is interrupted by heavy rains, fill opera-
tions shall not be resumed until field observations and

specified.

During construction, the Contractor shall properly grade all
surfaces to maintain good drainage and prevent ponding of
water. The Contractor shall take remedial measures to con-

measures have been installed.

Observation and testing by the Soils Engineer shall be con-
ducted during the filling and compacting operations in order
that he will be able to state in his opinion all cut and
filled areas are graded in accordance with the approved
specifications.

After completion of grading and after the Soils Engineer and
Engineering Geologist have finished their observations of
the work, finail reports shall be submitted. No further exca-
vation or filling shall be undertaken without prior notifica-
tion of the Soils Engineer and/or Engineering Geologist.

SLOPE PROTECTION

All finished cut and fil1l slopes shall be planted and/or pro-
tected from erosion in accordance with the project specifica-
tions and/or as recommended by a landscape architect,

PACIFIC SOILS ENGINEERING, INC.



TYPICAL
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ORANGE COUNTY FAIR & EXPOSITION CENTER
32nd District Agricultural Association _
88 Fair Drive B March 17, 1992

Costa Mesa, California 92626 7 _ ‘Work Order 500074
Attention; Mr. Hank Vidal

Sﬁbject: Report of Preliminary Geotechnical Investigation for Centennial Farm Barn
at Orange County Fair and Exposition Center, Costa Mesa, California

Gentlemen:

As requested by you, a preliminary geotechnical investigation has been conducted at
the subject site. This report presents the results of that investigation along with
grading and design recommendations for the subject project. A Site Plan at a scale of
1/16 inch equals 1 foot was utilized during this firm's investigation. A print of that
plan showing approximate locations of this firm's borings accompanies this report
(pocket enclosure). '

PROPOSED CONSTRUCTION

Proposed development consists of mass grading of the site to prepare a pad for
construction of a two-story, wood frame barn with conventional shallow footings and
slab-on-grade. Maximum anticipated wall and column loads, as determined by
Laﬁgstoh & Associates, Structural Consultants, are on the order of 3 kips pér lineal
foot and 15 kips, respectively.

SITE L.LOCATION & DESCRIPTIQN

The site of the proposed structure is located within the Centennial Farm at Orange
County Fair and Exposition Center, in the City of Costa Mesa, California. Man-
made features onsite consist of exhibit cages for animals (Rabbits, chicken etc.),

CORPORATE HEADQUARTERS LOS ANGELES COUNTY OFFICE RIWVERSIDE COUNTY OFFICE SAN DIEGO COUNTY QOFFICE
(714) 220-0770 [213) 325-7272 or 775-6771 (714) 358-0154 {619) 560-1713
FAX:(714) 220-9589 . FAX: (213) 325-8854 FAX: (714) 358-0592 FAX: (619) 560-0380




Work Order 500074 , Page 2
March 17, 1992

unpaved walkways and landscaped areas (grass). The site is relatively level and does
“not display any distinct drainage pattern.

FIELD INVESTIGATION

The site was investigated on March 4, 1992 by drilling four borings to depths ranging
from 15 to 25 feet below the existing ground surface utilizing an 18-inch diameter
bucket drill rig. Borings had to be placed in strategic locations to avoid destruction
of the existing underground utility lines and existing exhibits. The excavated
materials were visually classified in the field in accordance with the Unified Soil
Classification System, Plate A as noted on the log of borings. The log of bormgs is
presented on Plates A-1 through A-4.,

LABORATORY TESTING

T_aboratory tesﬁng was conducted to establish engineering properties of the site soils.
Results of these tests are shown on the log of borings, summary of laboratory test
results, Table I, Plates B-1 through B-3 and C-1 through C-3 of the Appendix.

ITE SOIL_ CONDITION

Materials encountered in this firm's borings consist of medium clays, underlain with
silty clays containing crusted calcium carbonates (caliche). These materials in turn
were underlain with clayey silts to the depth explored. Shallow man-made fills
assoctated with landscaping, walkways and exhibit pads were encountered in all
borings. The depth of man-made fills ranged from 4 to 24 inches below the existing
ground surface. Underground services and utility lines (sewer, water, electricity)
cross the site. Above ground structures are temporary in nature and consist of exhibit
cages, box planters, and wood fences. Ground water was not encountered in any of
this firm's borings.

PACIFIC SOILS ENGINEERING, ING.
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CONCILUSIONS AND RECOMMENDATIONS

Based upon our field exploration, visual observations and results of laboratory
testing, it is concluded that the site is suitable for development as proposed. That
conclusion is based on the assuniption that the recommendations presented in this’
report will be incorporated into the design and construction of the project. The
recommendations that follow are specific to the currently proposed development.
Any deviation from the superimposed loads, structures sitings, and b'uilding‘ type, or
alterations to the existing conditions are subject to review by the geotechnical.
consultants and could réquire significant modifications to the recommendations that
follow. '

A. GRADING :

. A grading Plan is not available at this time and should be reviewed by this j"':
firm when available. Present site topography however, suggests that onlj a
minor amount of grading will be required to establish pad elevation and
maintain drainage. Based upon that observation, the following grading
recommendations are presented. All grading should be conducted under the
observation and testiﬁg of the geotechnical engineer. '

1.  .Clearing
- Pror to initiation of grading, all structures and all debris resulting from

demolition, vegetation, and other organic or deleterious materials should be
cleared and wasted from the site.

a. Underground Structures

All underground structures and conduits below the- building areas
should be removed or crushed in-place and the resulting cavities
backfilled in accordance with the recommendations of this report.
Outside of building areas, as an alternate to total removal, the
abandoned conduits may be filled with lean concrete and capped.

FPACIFIC SOILS ENGINEERING, INC.
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2. Remedial Grading
In order to provide uniform and adequate support for the structures and any

additional fill, remedial grading will be required. Prior to placing any fills on
the site, all existing man-made fills and other unsuitable materials should be
removed and replaced with properly compacted fill. Maximum depth of man-
made fills encountered in this firm's borings is on the order of 2 feet below
the existing ground surface, although localized areas of deeper fills or
unsuitable soils associated with the old utility trench backfills may be exposed
during grading. Depth of removals therefore, should be a minimum of 2 feet
inches or to remove all existing man-made fills, whichever is greater. |
Removals should extend a minimum of five feet beyond the exterior face of
the footings.

If design cuts are sufficient to remove all the existing unsuitable soils, no
further overexcavation will be required. Exposed surface of the cut areas
should however be processed and compacted in accordance with the

recommendations of this report.

3. Treatment of Removal Bottoms : -
After the required removals have been accomplished, the supporting ground
should be inspected by the soils engineer and upon his approval, the exposed
soils should be scarified to a depth of 8 inches, moisture conditioned to near
optimum moisture content, and compacted to a minimum-of 90 percent of
maximum dry density as determined in accordance with the compaction
standards specified in this report.

4. Fill Placement
After removals and processing of the exposed ground have been
accomplished, the required fills should be placed in loose lifts not exceeding 8
inches in thickness (bulk) and compacted to a minimum of 90 percent of the
applicable compaction standard. The compaction should be achieved slightly
above optimum moisture content by means of a sheepsfoot roller or

FACIFIC S0ILS ENGINEERING, INC,
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similar kneading-type compaction equipment. - All grading should be
conducted under the observation of the soil engineer or his representative.

Fill Materials :
Fill material should consist of clean onsite or imported soils and shall be free
of vegetation, hazardous, and other organic or deleterious materials. Import
soils shall be approved, at the borrow site, at least 48 hours prior to importing
to the site.

Compaction Standards

~ All fills and exposed surface of cuts should be compacted to a minimum of

90% of maximum dry density. Aggregate base below Portland cement
concrete and/or asphaltic concrete pavements should be compacted to a
minimum of 95% of maximum dry density.

Laboratory Standard ASTM:D 1557 78 applies for compaction of fill,.

backfill, and subgrade. Test method California 216 applies for compaction of c

aggregate base material for pavements. The attached Earthwork
Specifications, where applicable, should be used as a guide to accomplish
proper compaction. -

Temporary Cuts

Vertical cuts exceeding 5 feet in height should be shored or sloped back for
safety. Temporary slopes not exceeding 15 feet in Height may be cut back at
an inclination not steeper than 1 horizontal to 1 vertical (1:1).

Shrinkage and Subsidence
An average shrinkage factor of approximately 5 percent is estimated to apply

to the existing fill when removed and recompacted. The same shrinkage
factor is applicable to materials excavated below the existing fill surface. The
subsidence of the supporting ground due to ﬁrocessing and placing of the
compacted fill is estimated to be 1 1/2+ inches. These factors are
approximate and are provided as a guide for balancing earth quantities.

FACIFIZ SOILS ENGINEERING, INC.
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10.

Utility Trench Backfill
All utility trench backfills should be compacted to a minimum of 90 percent of

the laboratory standard. Onsite soils will not be suitable for bedding, but are
generally suitable for reuse as trench backfill provided mechanical compactive
effort is applied. Flooding or jetting of native backfill soils will not be
permitted. : ‘

Finished Grades and Surface Drainage

Finished grades should be designed and accomplished in such a manner to
maintain positive drainage away from structures at all times. Some of the.
onsite soils are very high in expansion potential and control of drainage will
be essential to the satisfactory performance of the improvements. Planters in
proximity to structures should be sealed and drained. Roof gutters and
downspouts should be provided to effectively discharge rain water well away
from the structure. '

DESIGN
The existing onsite. soils exhibits medium to very high expansion potential -
when tested in accordance with UBC Standard 29-2 (see Table I of Appendix)..
The natural soils or properly compacted fill are considered capable of
providing adequate support for conventional shallow foundations provided that
the remedial grading measures described in the grading section of this report
are implemented. Based upon expansion characteristics and load carrying
capabilities of the improved soils, the following pre]jminarj design
recommendations are presented. Foundation plans should be reviewed by this
firm when they become available. Final recommendations should be based
upon the as-graded soil conditions and should be evaluated upon completion of
grading.

© PACIFIC SDILS ENGINEERING, ING.
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1. Foundation Design _

Allowable Bearing: 2000 1bs./sq.ft.

Lateral Bearing: 350 lbs./sq.ft. at a depth of 18 inches
plus 150 1bs./sq.ft.. for each additional
one foot of embedment to a maximum
of 2000 1bs./sq.ft,

Footing Width: Minimum of 15 inches

Footing Depth (min.) . 24 inches below lowest adjacent
grade for exterior and 18 inches for
interior footings

Footing Reinforcement: Minimum four (4) number 4 bars placed

(all continuous footings) two near the top and two near the botfom

of foot'mgs.

Allowable bearing values may be increased as allowed by Code for transient
loads such as wind or seismic. Code and structural considerations may exceed
the above minimum footing depths and reinforcing requirements.

2. Building Concrete Slabs
Concrete slabs should have a minimum thickness of 5 inches and should be

reinforced with a minimum of No. 4 bars placed at 24 inches on-center each
way, or approved equivalent, placed at mid-height of the slab. All concrete
slabs should be underlain with a minimum of 4 inches of sand or crushed
apgregate, The sand should have a sand equivalent of 30 or more. Slab
subgrade soils should be presoaked to contain at least optimum moisture
content plus 5% (by the dry weight) to a depth of 12 inches prior to placing
the concrete. The presaturation should be verified by the Soil Engineer at
least 24 hours in advance. Final slab thickness and reinforcement should be
based upon "as-graded" soil conditions and should be reevaluated after the
completion of grading. Structural considerations may exceed the above
minimum slab thickness and reinforcement. Adequate jointing should be

PACIFIC SOILS ENGINEERING, INE.
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provided to control cracking (at least every + 10 ft.).

3. Other Concrete Flatwork
Sidewalks and other exterior concrete flatwork should have a mimmum
thickness of 4 inches (actual) and be underlain with a minimum of 4 inches of
sand. The subgrade shall be pre soaked -to contain at least optimum moisture
content plus'S% (by the dry weight) at the time of concrete placement and be
verified by the Soil Engineer. Subgrade below all concrete slabs should be
compacted to a minimum of 90 percent of maximum dry density.
Longitudinal control joints should be provided (at least every + 10 feet). '

4. Settlement
Anticipated settlement of the proposed structures, using the recommendcd
bearing values and assumed loads, is estimated to be less than 1/2 inch. Half
of the total settlement is expected to occur as differential settlement.

5. Other Design Considerations
a. Chemical Analyses

Chemical analyses are being performed on representative samples of '
the onsite soils in an effort to determine the soluble sulfate confent. and
resistivity of the materials as related to the type of concrete and
corrosivity characteristics of the onsite soils. Results of these tests will
be forth coming and will be reported under separate cover. It is
anticipated that in consideration -of the use of the interior slabs and
cleaning of the same with detergents and solvents, use of sulfate
resistant concrete will be required.

Materials of similar characteristics usually possess low resistivity.
These materials are corrosive to the underground metallic structures.
All such structures in direct contact with the site soils should be
protected against corrosive attack.

Above recommendations are presented for budgeting purposes

Recommendations based on the actual test results will be provided
when the tests are complete.

BACIFIC SGILS ENGINEERING, iNC.
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'The findings and recommendations contained in this report are based upon the
specific excavations, observations, and laboratory tests as noted. The materials
immediately adjacent to or beneath those observed may have different characteristics
and no representations are made as to the quality or extent of material$ not observed.

Respectfully submitted,
PACIFIC SOILS ENGINEERING, INC. Reviewed by:

Dist: (6) Addressee

MR:IBC/rb-01

PACIFIC SOILS ENGINEERING, INC.
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APPENDIX

Field Investigation :
Four (4) borings were excavated to depths ranging from 15 to 25 feet below

the existing ground surface, using a 18-inch diameter bucket drill rig. Logs
of the borings are presented on Plates A-1 through A-3.

Undisturbed samples, for detailed testing in our laboratory were obtained from
the borings by driving a sampling spoon into the material. A split barrel type
spoon, having inside diameter of 2.5 inches, with a tapered cutting tip at the
lower end was used. The barrel is lined with thin brass rings, each one-inch
length. The spoons penetrated into the soil approximately 12 inches. The
central portion of the sample was retained for testing. All samples in the
natural field condition were sealed in air-tight containers and transported to
the laboratory. Bulk samples representative of the surface and/or near-surface
materials were also obtained. -

Blow counts were noted for each sample and are presented in the Log of
Borings (Plates A-1 through A-4). Ground water was not encountered in any
borings, caving did not occur in any borings. -

Laboratory Tests ' o
Shear tests (ASTM:D 3080-72) were made with a direct shear machine of the
strain control type in which the rate of strain is 0.05-inch per minute.

Specimens were subjected to shear under various normal loads at various

moisture conditions. The results, expressed as friction angle and cohesion,
are presented in Table 1, Laboratory Test Results. and dre graphically
presented on Plates B-1 through B-3.

PACIFIC SOILS ENGINEERING, INC.
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Consolidation tests (ASTM:D 2435-80) were performed on specimené of the
representative soils.  The consolidometers are designed to receive the
specimens in the rings in the natural field condition. Porous stones, placed at
the top and bottom of each specimen, permit the free flow of water from the
specimen during the test. Progressive and final settlements under increasing
load increments were recorded to an accuracy of 0.0001-inch. The final
settlements so obtained are plotted to determine the curves shown on Plates C-
1 through C-3. ' |

Laboratory maximum density and optimum moisture content were determined
on samples of the existing surface materials to determine the suitability of
these soils for compaction. Tests were conducted in accordance with
ASTM:D 1557-78. Results of these tests are shown on the accompanying
Table I.

Particle size determinations were conducted to aid in classification of the soils
(modified hydrometer portion ASTM:D 422-72).

Chemical and resistivity tests are being conducted (by other) to determine

soluble sulfate concentrations and the minimum resistivity of the
representative materials. Results of these tests will be presented in the future,

Expansion Index Tests were conducted in accordance with UBC Standard 29-
2. '

Moisture-density tests were performed on undistirbed samples of the
subsurface materials. '

The results of these and other tests are summarized on the Log of Borings and
Table I.

PACIFIC SOILS ENGINEERING, INC.
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Suite 200 March 23, 1989
Sacrameritc, California 95825 Work Order 101617

. R . : U
Attention: Joe Pierog Nows A

Subject: Soils Investigation for Fair Grounds Parking
Rehabilitation, Fair Drive and the &5 Freeway, City of

Costa Mesa, Califérnia

Gentlemen:

This report presents soil engineering data and R-Value test
results relative to grading and design for the subject parking
lot. Fifteen, twelve-inch backhoe auger borings were excavated
through the existing asphalt and base to a depth of 20 inches.

The existing asphalt sections ave presented in Table A. Représen-
tative samples for laboratory testing and visual examinations

vere obtained during our field investigations and transported to

the laboratory.
TA&BLE A

Auger Existing Section Aggregate
Excavation Asphaltic Concréte, AC (inches) ‘Base (inches)
1 3 : 3 1/2"
2 3 172" qM
3 5 1/2m ) on
4 1“ : Oll
5 2 1/4% on
6 7 1/2m ‘ on
7 2 1/2n on
8 3" . 0"
9 kL - gw
10 2 1/2% 3n
11 2 1/49 ~4n .
12 3 1/4% : : 3 3/4"
13 2 1/4n 4 1/2v .
14 2 3/4" 3 1/2" '
15 2 1/4v B A
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A. GRADING

1. Demolition

The existing AC and Base should be removed from the

a.
proposed parking rehabilitation (Lot E) and stock-
piled for hauling offsite.

b. The existing AC and base could be crushed (by a
crushing machine) to a two inch maximum size and
reused as fill material. Curbs and concrete
gutters if destroyed cah also be crushed and used
as fill material.

2. Subgrade Preparafion
a. The existing subgrade should be evaluated at the

time of grading.

1) All areas requiring fill to attain design
grades should be scarified 8 inches, moisture
conditioned and recompacted to project
standards prior to placing additional fill

2) All areas requiring cut to attain design
grades should be cut to design grades
scarified eight inches, moisture conditiened,

and recompacted to project standards.

3)  After scarification and recompaction has been
completed the existing surface should be
approved by the soils enéinger to ascertain
that a firm and unyielding surface exists at

design subgrade elevations.

'PACIFIC S0ILS ENGINEERING, INC.
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b.

If crushing the existing A.C. and base alternative
is implemented, overly wet and yielding areas could

be stabilized with onsite crushed materials.

3. Compaction and Grading Opérations

a.

Compaction Standards

-All fill and processed natural ground should be

compacted to a minimum relative compaction of 90
percent, and as generally discussed in the attached
nEarthwork Specifications." If miscellanédus base
is used, 95 percent-compaétion should be achieved
based on the Cal 216 Standard. Compaction should
be achieved with the use of sheepsfoot rollers or

similar kneading type equipment.

Fill Placement

After removals, scarification and compaction

in-place are completed, additional f£ill may be
placed. Fills should be placed in thin lifts
(8-inch bulk), compacted and tested as grading

progresses until final grades are achieved.

In order to prevent layering of different soil
types ahd/or different moisture contents, mixing of
materials may be necessary. The mixing should be
accomplished prior to and as part of compaction of
each fill lift. Under excessively dry or wet

conditiéns, discing may be reguired.
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d. Inspection @ .
All areas requiring £ill should be observed by the
soil engineer and governing agency (as required)
after removals and prior to fill placement.

4. Pavement Desian :
Traffic indices have hot been assigned and it is not
within the scope of this firm’s investigation to
ascertain the future éraffié load for the fair grounds,
parking or related aéiivities. However, design sections
for a general range o? traffic indicés are presented

below.’

The onsite scils are gigh in expansion potential and the
design of A.C.'pavemeﬁt'sections must consider that
potential. For preliiinary design purposes an average
R-Value of 2 has beeniassigned to the site materials.

Based on that R-Value and thé range of traffic indices

shown in Table B, theffOllowing recommehnded sections are '

presented:
TABLE B
Pavement Traific_
Section Index ,
{inches) 4.5 5.0 5.5 6.0 7.0
Asphalt Concrete 3. 3 3 3 3

Aggregate Base 8.5 11.5 12.5 - 14.5 18

|
3N

As an alternative design sectf%n the following is présented utilizing_

a four inch asphaltic Concreté?thickness.
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Pavement Traffic
Section Index
(inches) 4.5 5.0 5.5 6.0 7.0
Asphalt Concrete 4° 4 4-_ 4 4
Aggregate Base 6.5 6.5 10.5 12.5 16.5

A

The base course and the asphaltic concrete should be compacted to 95%

of the laboratory standard.

The thickness-of each course should be

verified by lines and grade certification of subgrade and base

sections.

5. Other Pavement Requirements

a. An overly wet subgrade area riortherly of the snack bar was

observed and has been recently overlain.

A 4" concrete cut

off wall placed behind the curb extending to a depth of two

feet could be constructed to mitigate water from planter

area irrigation encroaching into the.pavement subgrade.

b. The fire lane centrally located in an east/west direction

should be given consideration ¢f a thicker section.

PACIFIC SDILS

ENGINEERING, INC.
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The findings and recommendations c¢ontained in this report are based
upon the specific excavations, observations and laboratory tests as
noted. The materials immediately adjacent to or beneath those
observed may have different characteristics and no representations
are made as to the gquality or extent of materials not observed.

Respectfully submitted, o
PACIFIC SOILS ENGINEERING, INC. Reviewed by:

FRANK C. WILSON,
Staff Engineer

AfiEs " BY lcasTLES, \
.ce President

C0u

THEODORE C. SCHAFNI®Z,
Staff Engineer

By

Dist: (4) Addressee - _
' (2) 32nd District Agricultural Assoc.
Attn: Hank Vidal

FCW:TCS:JIBC/1b/wb-0001

/
Ly
PACIFIC SOILS ENGINEERING, INC.
-
4
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TABLE I

_ UNIT REL. S

TEST - MOIST. DRY WT. COMP. SOIL TEST

DATE NO LOCATION ELEV.* % (pct) % TYPE TYPE
7/25/89 101-SG  LOT E SG 13.4 115.6 99 A
" 102-8G  LOT E 5G 12,7 113.9 97 A
n 103-5G  LOT E SG 12.2 114.2 98 A
" 104-SG  LOT E SG 13.0 115.0 98 a
7/26/89 105-SG  LOT E SG 12.8 111.8 96 A
" 106-SG  LOT E SG 13.1  113.9 97 A
" 107-5G - LOT E 'SG 11.9  110.0 94 A
1" - 108-SG LOT E SG 14.2 111.2 95 A
" 109-SG LOT E SG 13.4  112.1 96 A
" 110-SG  LOT E 56 14.0 112.7 96 A
- 7/27/89 111-5G  1LOT E SG 14.4 111.7 95 A
" 112-5G  LOT E 5G 12.1  112.8 96 A
" 113-5G LOT E SG - 11.9  114.0 97 A
I 114-SG  IOT E 5G 13.6 111.0 95 A
" 115-SG - LOT E SG 14.0 113.1 97 A
" 116-5G  LOT E SG 12.8  112.5 96 A
7/28/89 117-5G 1OT E 5G 14.0 112.7 96 A
" 118-SG  1LOT E SG 12.9 111.1 95 A
" 119-SG  IOT E SG 13.3  114.1 .97 A
" 120-SG  LOT E SG . 12.8 113.2 97 A
" ~ 121-SG  LOT E SG 13.8 112.5 96 A
" 122-SG  LOT E 56 11.9  111.3 95 A
7/31/89 123-B LOT E BG 8.9 127.3 96 B
u 124-B LOT E ‘BG 9.0 128.0 97 B
" 125-B LOT E BG 8.1 126.8 96 B
8/1/89  126-B LOT E BG 9.5 129,0 98 B
n 127-B LOT E BG 10.4  130.4 99 B
" 128-B LOT E BG 9.1 128.4 97 B
" 129-B LOT E BG 9.5 127.0 96 B
n 130-B LOT E BG 10.6 128.1 97 B
" 131-B LOT E BG 9.2 129.8 98 B
" 132-B LOT E BG 9.0 126.9 96 B
" 133-B IOT E BG 9.9 127.5 97 B
n 134-B LOT E BG 10.0 128.4 97 B
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PACIFIC SOILS ENGINEERING, INC.

@ 3002 DOW AVENUE, SUITE 514, TUSTIN, CALIFORNIA 92780
TELEPHONE: (714) 730-2122, FAX: (714) 730-5191

JOHN SERGIO FISHER AND ASSOCIATES August 24; 2004
5567 Reseda Boulevard, Suite 209 Work Order 500643
Tarzana, CA 91356 .

Attention: Ms. Eva Hsieh

Subject: SUPPLEMENTAL GEOTECHNICAL COMMENTS
Proposed Pacific Amphitheatre Renovation
Orange County Fair and Exposition Center
88 Fair Drive, Costa Mesa, California

References:  See Appendix

Dear Ms. Hsich:

Presented herein are Pacific Soils Engineering, Inc.’s (PSE) supplemental geotechnical -
comments regarding the proposed Pacific Amphitheatre renovation at Orange County F?.if and
Exposition Center, located at 88 Fair Drive in the City of Costa Mesa, California. These
comments are intended to resolve questions and clarify issues that were discussed in a meeting

on August 18, 2004 with representatives of KPFF Consulting Engineers, the project structural

engineer.

Vertical Loads on Piles

> The vertical capacities presented on Plates B through I of the Reference 4 report are
allowable loads.

Lateral Loads on Piles

The following comment are presented with respect to lateral loads on the proposed pile

foundation system:

» The passive resistance provided by a pile cap/grade be may be combined with lateral
resistance provided by the piles. The lateral bearing vatues presented in Section 5.1 of the
Reference 4 report may be used when design the pile cap/grade beam.

» The lateral resistance indicated on Platé J of the Reference 4 report is an ultimate value.
Typically, a factor of safety on the order of 3 is used when determining allowable loads.
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» Per the structural engineer’s request, the following tables summarize lateral load design data
for pile head deflections on the order of % and ¥z inches for both 36 and 24-inch diameter
piles. The capacities are for piles with lengths equal to or greater than the depths to
negligible moment. The pile capacities below are from a geotechnical perspective, based on
strengths of materials. The pile sections should be checked by the structural engineer to
evaluate the structural capacity of the piles. The lateral capacities below are ultimate values
and should not be increased for wind or seismic loads. The deflections and moments
presented below were estimated assuming a lateral load applied at the ground surface and
that the top of pile is coincident with the ground surface. As such, the depths to maximum
and negligible moment indicated in the tables below are from the ground surface.

L2 Pile HeddiEondit) Free . Fixed-
Lateral Load (kips) 10 28 , 23 57
Maximum Moment (kip-ft) 57 193 132 393
Depth to Maximum Moment (ft) 9 0 9 0
Depth to Negligible Moment {ft) 31 9 31 9

Maximum Moment (kip-ft) 177 525 354 1048

Depth to Maximum Moment (ft) 14 0 14 0

Depth to Negligible Moment (ft) 42 13 - 42 13
Elevator Shaft Pit Wall

The following additional comments are presented regarding the proposed elevator shaft pit wall:

» When designing to resist seismic forces, the seismic increment for the proposed elevator pit
shaft wall should consider the combined height of the existing retaining wall and proposed,
subjacent elevator pit shaft wall. The seismi¢ increment can be considered as an ultimate
load. As allowed by Code, a one-third increase in bearing values may by utilized when
designing to resist short-term loads such as wind or seismic.

» In addition to the 2,200 ib. (per foot of width) surcharge resultant from the vertical bearing of

the existing retaining wall footing that was mentioned in Reference 4, the elevator pit shaft
wall should consider an additional horizontal force applied by the existing retaining wall
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footing. This force can be considered as being equal to the passive resistance originally
provided by the soil in front of the existing retaining wall footing.

Geotechnical Observation and Testing
The bearing values for shallow foundations presented in Section 5.1 of Reference 4 assume that

the proposed footings are situated in competent native soils or compacted fill. Consequently,

* footing excavations should be observed and tested (as necessary) by the geotechnical engineer’s
representative prior to steel or concrete placement. Based on field conditions, additional
recommendations niay be necessary. As indicated in Reference 4, this may involve remaval of
potentially expansive soils and replacement with compacted selected materials as well as -

removal and recompaction of soils disturbed during demolition.

Also, as indicated in Reference 4, geotechnical observation of the drilled pile excavations should
be performed during construction to verify the assumptions used in developing the design

recommendations.

CLOSURE
The recommendations presented in Reference 4 remain valid unless specifically superceded

herein. Should you have any questions, please do not hesitate to contact this firm at (714) 730-

2122,

Respectfully submitted,
PACIFIC SOILS ENGINEERING, INC.

ot AL
RONALD A. REED/RGE 2524
RCE 53581/Reg. Exp.: 6-30-07
Manager of Geotechnical Services

Distribwtion:  {4) Addressee
(2) KPFF Consulting Engineers, Altn.; Ms, Matie-Dominique Sela

RAR:rb:kz-500643, August 24, 2004 (Supplemental Comments)
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APPENDIX

Selected Geotechnical References

1. Geotechnical Report for Proposed Pacific Amphitheatre for Nederlander West, Inc.,
Orange County Fair and Exposition Center, Costa Mesa, California; by Pacific Soils
Engineering, Inc., dated June 26, 1981 (W.0. 100957).

2. UBC Design Parameters, Proposed Pacific Amphitheatre Renovation, Orange County
Fairgrounds, Costa Mesa, California; by Pacific Soils Engineering, Inc., dated June 14,
2004 (W.0. 500643).

3. Geotechnical Comments, Deep Foundation Design Parameters, Proposed Pacific
Amphitheatre Renovation, Orange County Fairgrounds, Costa Mesa, California; by
Pacific Soils Engineering, Inc., dated July 20, 2004 (W.O. 500643).

4. Geotechnical Comments, Proposed Pacific Amphitheatre Renovation, Orange County
Fair and Exposition Center, 88 Fair Drive, Costa Mesa, California; by Pacific Soils
Engineering, Inc., dated August 11, 2004 (W.0. 500643).
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' PACIFIC SOILS ENGINEERING, INC.
@ 3002 DOW AVENUE, SUITE 514, TUSTIN, CALIFORNIA 92780
TELEPHONE: {714) 730-2122, FAX: (714) 730-5121

JOHN SERGIO FISHER AND ASSOCIATES , August 11, 2004
5567 Reseda Boulevard, Suite 209 Work Order 500643
Tarzana, CA 91356 .

- Attention: Ms. Eva Hsieh

Subject: GEOTECHNICAL COMMENTS
' Proposed Pacific Amphitheatre Renovation
Orange County Fair and Exposition Center
88 Fair Drive
Costa Mesa, California

References: See Appendix A

Dear Ms. Hsieh:

Presented herein is Pacific Soils Engineering, Inc.’s (PSE) geotechnical review and comments

regarding the proposed Pacific Amphitheatre renovation at Orénge County Fair and Exposition
Center, focated at 88 Fair Drive in the City of Costa Mesa, California. Our review is based on

the architectural plans prepared by John Sergio Fisher and Associates, dated June 26, 2004.

EXECUTIVE SUMMARY

The comments and recommendations included herein are based on PSE’s previous studies of the
site (Reference 1). The proposed development plan includes an expansion of the existing stage -

area, the addition of dressing rooms, storage spaces and other varied improvements.

Marine terrace deposits underlie the site. The site is not within an Alquist-Priolo Earthquake

Fault Zone, or within a State defined zone as having a potential for earthquake-induced

liquefaction or Jandsliding.

Piles will be required to support the proposed stage area/dressing room structures in order to
minimize loading on the existing 25+ foot tall retaining wall and it’s foundation. Based on our
review of the referenced reports, the recommended piles should be advanced to below elevation

30+ feet in order to penetrate into a dense sand layer.
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Based on PSE’s review, it is our opinion that development is feasible from a geotechnical point
of view, provided that recommendations presented herein and developed during more detailed

future investigations are incorporated in the design and construction of the project.
Should you have any questions, please do not hesitate to contact this firm at (714) 730-2122.

Respectfully submitted,
PACIFIC SOILS ENGINEERING, INC.

RONALD A. REED/RGE 2524
RCE 53581/Reg. Exp.: 6-30-07
Manager of Geotechnical Services

Distribution: (4} Addressec
(2) KPFF Consulting Engineers, Attn.: Ms. Marie-Dominique Seta

CED:RAR:rb-500643, Angust 11, 2004 (OCFair Commenls)
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1.0

INTRODUCTION

This report presents the results of a recently completed limited data and plan review. The

review is intended to aide in the design and construction of the proposed development.

1.1

1.2

1.3

Scope of Study

The scope of this study consisted of the following tasks:

» Reviewing published documents, maps, and geotechnical reports concerning
the general area of the subject site. '

» Conducting a limited seismicity study.

» Preparing this report to present general conclusions and recommendations
relative to the geotechnical constraints that may affect development of the

subject site.

Site Location and Description
The Pacific Amphitheatre is located within the Orange County Fair and Exposition

Center at 88 Fair Drive in the City of Costa Mesa. A site location map is included
as Figure 1. The facility consists of an open-air amphitheatre and support facilities
located on about 11+ acres.' Cﬁtlﬁll grading was utilized during original
construction to construct the bowi-type configuration of the aniphitheatre with the
stége foundation excavated some 40 feet into the ground and the surrounding berm
was filled as much as 50 feet above original grades. The current stage and support

area consists of structures supported on piles and retaining walls.

Proposed Development

It is our understanding that the proposed renovation would involve expansion of the
existing stage and the addition of dressing rooms, storage spaces and other varied

improvements.

PACIFIC SOILS ENGINEERING, INC.
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20 GEOLOGIC CONDITIONS
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2.2

2.3

Regional Setting
The site lies within the southern margin of the Los Angeles Basin, located within

the larger geomorphic province known as the Peninsular Ranges. This province is
characterized by northwest trending valleys and mountains that, in part, owe their

existence to regional northwest trending geologic structures. The site is situated on
the broad, relatively low-lying coastal plain, which has been upliﬂed in part due to

the northwest-trending Newport-Inglewood Fault.

Surficial Deposits/Stratigraphy

Based on boring data provided in the Reference 1 report and our géneral

knowledge of the site, surficial units at the site consist primarily of marine terrace

deposits.

The terrace deposits consist of sands, silts and clays in varying proporti'ons..
These deposits are largely fine-grained abbvé elevation 30 (approx.). Below
elevation 30, the soils become largely granular in nature, consistihg _moStl}" of
silty sands and sands. The terrace deposits have been broadly warped as a result

of uplift and are essentially flat lying.

Geologic Structure/Regionally Mapped Active Faults
Complex faulting and folding dominate the geologic structure of the Los Angeles

Basin and surrounding mountain ranges. In addition to the more widely known
and studied faults such as the nearby Newport-Inglewood and the Whattier-
Elsinore, research conducted by Grant et al (1999, 2002)-theorizes the existence
of a local blind thrust fault known as the San Joaquin Hills Blind Thrust. Grant et
al. propose that uplift of the nearby San Joaquin Hills was generated by
movement on the above mentioned fault due to partitioned strike-slip and
compressive shortening across the southern Newport Inglewood fault zone.

Uplift of the marine terrace deposits in the Newport, Costa Mesa area, on which

PACIFIC SOILS ENGINEERING, INC.




Waork Order 500643 | Page 3
August 11,2004

the site lies, may also be the result of movement on the San Joaquin Hills Blind
Thrust. However, the San Joaquin Hills Blind Thrust has not yet been studied in
sufficient detail to determine the existence, location, or subsurface geometry of
the fault let alone classify it as “Active” pursuant to the guidelines of the Alquist-
Priolo Earthquake Fault Zoning Act. The San Joaquin Hills have been rising
tectonically at an average 6f 0.21-0.27 m/k.y during the last 122,000 years (Grant
et al., 1999, 2002). .

There are several large active fault systems in the region, which are capable of
affecting the site in the form of seismic shaking. These fault systems have been
studied extensively and in a large part control the geologic structure of southern
California. The prominent regional fault systems are the Newport-Inglewood
fault system and the Whittier fault system. The southern Los Angeles basin has
been estimated to have low seismic hazard relative to the greater Los Angeles
Region (WGCEP, 1995), in part because it has fewer known active faults and
historically lower rates of seismicity. Current standé.rd of practice suggests that
the San Joaquin Hills Blind Thrust be considered a seismic source in regional
hazard assessment (Grant, et al). It should be noted that the distances between the
fault and the site can vary depending on how the attenuation curves analyze the
fault geometry and from which portion of the fault the distance is measured (other
reference points include but are not limited to: surface projection along fault trace
or along the rupture area, and the seismogenic rupture). The following distances
are approximate, and unless otherwise noted are between a point within the site

boundary to the closest distance of the projection of a possible rupture area along

the fault trace.

2.3.1 San Joaguin Blind Thrust Fault System
- This newly postulated fault system is based on Grant and others (1999,

2002) research findings. The fault system reportedly extends

approximately from San Clemente State Beach to the Santa Ana River. |
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The model assumed in the FRISK analysis for this fault has a 23-degree
southwest dip extending from 2 km to 8 km depth. The rupture bottom is
approximately coincident with the location of the offshore Newpdrt—
Inglewood fault zone. The slip rate is 0.50 +/-0.20 mm/yr, and it is based
on the average late Quaternary uplift rate of the San Joaquin Hills of 0.21
to 0.27 mm/r and inferred dip of 20 to 30 degrees. The maximum -
magnitude (Mw) is 6.6. In the analysis performed with FRISK software,
the closest distance from the site to the projection of the postulated rupture

area along the fault trace is approximatély 6 km. -

Newport-Inglewood Fault System
The Los Angeles Basin branch of the Newpoﬁ-Inglewood fault system is

located approx1mately 5 to 6 kilometets west of the subject site. This fault
systerh, approximately 66 kilometers long, extends northwesterly from a
point approximately 8 kilometers offshore of Laguna Beach to the Santa
Monica Mountains. The Newport-Inglewood is a right-lateral fault system
characterized by a series of en echelon (sub-parallel) faults which exhibit
considerable offset at depth with little or no evidence of surface
displacement. The slip rate for this fault is about 1.5 mm per year, with a

maximum magnitude (Mw) of 6.9, and a characteristic rate of 0.00154

(events/yr).

Whittier Fault System
The active Whittier fault system lies approximately 29 kllometers from the

site. The Whlttler fault, which runs between Santa Ana Canyon and
Whittier Narrows, is the northwesterly extension of the Elsinore fault.
This fault is a right-lateral strike-slip fault with some réversc—oblique slip,
which may be partially responsible for the uplift of the Puente Hills. The-
slip rate for this fault is about 2.5 mm per year, with a maximum

magnitude (Mw) of 6.8.
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2.5

Groundwater

Boring data from the Reference 1 report reveals that groundwater was
encountered at depths of about 68 feet below the original ground surface or at an
elevation of approximately 0 feet. The Seismic Hazard Zone Report for the
Newport Beach 7.5-minute Quadrangle (Reference 4) reports that the historically
highest groundwater depths recorded were approximately 30 feet below the
surface. Based on the levels observed during the previous exploration,
groundwater is not expected to impact the proposed development. Special

considerations may be required if the piles penetrate below elevation 0.

Earthguake Hazards
2.5.1 Seismicity

Southern California is a tectonically active region. Several faults in -

Southern California serve to alleviate stresses in the earth’s crust that

result from differential movements between the Pacific and North

American Plates.

The type or severity of seismic hazards affecting the site is chiefly

dependent upon the distance to the causative fault, the intensity of the
seismic event, and the soil characteristies. The seismic hazard may be
primary, such as surface rupture and/or ground shaking, or secondary,

such as liquefaction or dynamic settlement.

Seismic hazard maps of the area generated from the Seismic Hazard Zone
Report of the Newport Beach 7.5 Minute Quadrangle 1997(Revised 2001),
delineate contours of peak ground acceleration with 10% probability of
Exceedence in fifty years for firm and soft rock conditions as well as for
alluvium. For the subject site, values for alluvium would apply.. The
report indicates that the corresponding pe'ak ground acceleration level

under the Pacific Amphitheatre is .36 for alluvium soil conditions.
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However, these published accelerations dd not account for the San Joaquin
Hills Blind Thrust nor do they utilize the more conservative Upper Bound
Earthquake (UBE) Ground Motion, which is defined as a 10% probability .

of Exceedence in one hundred (100) y.ears.

A probabilistic seismic hazard analysis of the site was performed using
FRISKSP software (R. Blake, 1994-2000). We selected Boore (1997),
Campbell and Bozognia (1997 Rev.), and Sadigh et al. ‘(1997) attenuation
relationships for alluvium-type condition considering both the Upper
Bound Earthquake (UBE) Ground Motion (10% probability of
Exceedence in 100 years), and the Design-Basis Earthquake (DBE)
Ground Motion (10% probability of Exceedence in 50 years). These
levels of ground motion correspond to return periods of approximately
949 years and 475 years respectively. The following discussion presents
the accelerations calculated using an unpublished model of the San

Joaquin Hills Blind Thrust Fault.

Average peak ground aceeleration for the site was calculated, using the
attenuation relationships lisied above, The FRISK analysis resulted in an
acceleration of: 0.45g for the UBE and 0.36g for the DBE with the
postulated San Joaquin Hills Thrust I ;';lult included but weighted 25%.

Inclnded in Appendix B is the complete seismic analysis.

Surface Rupture
The site is not in an Alquist-Priolo Earthquake Fault Zone as established -

by the State of California, Division of Mines and Geology. Further, based
on our review of published geologic data, no active faults have been
identified on-site at the near surface. Recent information theorizes that the -

San Joaquin Hills Thrust Faults may be active. This fault as hypothesized,
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lies at depth, beneath the subject site, However, being-a blind thrust fault

it would not express surface rupture.

The nearest mapped active fault to the site is the Newport-Inglewood Fault
(Type B) located approximately 6 kilometers to the southwest (UBC,
1997). Based on literature review (references), the potential for fault
surface rupture on the subject site is unlikely, altﬁough in seismically

active California that possibility can never be categorically ruled out.

Liquefaction

Liquefaction is the phenomenon where the buildup of eﬁcess pore
pressures, in saturated granular soils due to seismic agitation; results in a
temporary “quick” or “liquefied” condition. According to the State of
California Seismic Hazard Zone Map for the Newport B'each 7.5-Minut_e
Quadrangle the underlying terrace deposits are not within an area that is
susceptible to liquefaction. This is likely due to the fines content
exhibited by the majority of site soils and the rdens.it'y of the underlying
sands as revealed by the previous borings. Addiﬁonally, groundwater was
not encounfered during the previous field investigation to depths within 68

feet. As such, the potential for liquefaction at the site is considered

remote,

Seiches )
A sciche is a free or standing-wave oscillation on the surface of water in

an enclosed or semi-enclosed basin. The wave can be initiated by an
earthquake and can vary in height from several centimeters to a few
meters. The site is not located adjaceﬁt to any freestanding bodies of
water. Therefore, it is our opinion that there is not a significant seiche -

hazard at the site.
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2.5.5 Dynamic Settlement

Dynamic {dry sand) settlement can occur during a seismic event and can

be of greatest significance when it results in non-uniform surface
settlement. The majority of underlying alluvial materials generally do not
possess grain size distribution characteristics associated with dry sand
settlement. Accordingly, dry sand settlement is not considered to be a

significant design constraint.

2.5.6 Seismically Induced Landsliding

The potential for seismically induced landsliding at the site is considered

low due to the relatively flat terrain that surrounds the site.

3.0 ENGINEERING CHARACTERISTICS OF ONSITE EARTH MATERIALS

The major engineering characteristics that require consideration-are as follows:

YV ¥V V Vv ¥V VY

Compressibility/collapsibility ‘of in-situ, natural surficial soil deposits;
Excavation characteristics;

Earthwork adjustments;

Geotechnical properties;

Expansion potential;

Shear strengths;

Presented below is a more detailed discusston of the soil characteristics identified above.

3.1

Compressibility/Collapsibility (Non-Dynamic)

Considering that the improvement will be founded in previously placed

compacted fill or “deep” native soils, compressibility/collapsibility is not

anticipated to be a design constraint.

PACIFIC SOILS ENGINEERING, INC.
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4.0

3.2 Excavation Characteristics

The on-site soils can be easily excavated using conventional grading equipment.
Pile excavation is not anticipated to present difficulties to normally utilized
equipment. Casing is not anticipated at this time. Final pile depth should be -

provided to the geotechnical engineer for review and additional comments, as

necessary.

3.3  Earthwork Adjustments
The onsite materials are anticipated to shrink on the order of 10 percent when

excavated and recompacted as structural fill.

3.4 Geochemical Analysis

The soils were not tested for soluble sulfates as part of the Reference 1
investigation that serves as a basis for this report. Additional testing for pH,
sulfates and resistivity is recommended during grading/construction to develop a

more comprehensive evaluation of the conditions.

3.5  Expansion Potential
Expansion index testing (UBC Standard 18-2, formerly Standard 29-2) was

performed as part of the Reference 1 investigation and indicated “high” to “very

high” expansion potential for some onsite soils when classified in accordance

with Table 18-I-B of the UBC.

3.6 Shear Strength

Shear strength testing was performed on selected “undisturbed” ring and bulk

samples obtained during the previous investigation. Results at the tests were

presented in Reference 1.

GRADING RECOMMENDATIONS
Based on the proposed architectural plan, significant site grading is not anticipated to be

required to complete the proposed renovation. However, onsite soils disturbed by
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demolition operations, backfill associated with retaining walls, etc. should be treated as

follows.

4.1

4.2

Proposed/Remedial Grading

Significant amounts of proposed grading are not depicted on the plans. However, |
shallow fills and or cuts on the otder of 2+ feet may be necessary in some areas.
Remedial grading is anticipated to consist of removing potentially éxpansive soils
underlying slabs and replacement with compacted, select materials as well as

removal and recompaction of soils disturbed during demolition operations.

Compaction Standards
All fill and processed natural ground within building areas shall be compacted to

a minimum relative compaction of 90 percent, as determined by ASTM Test
Method: D-1557-91. Compaction shall be achieved at slightly above the optimum
moisture content. Mixing and moisture conditioning may be required in order to

achieve the required moisture conditions.

5.0  DESIGN AND CONSTRUCTION RECOMMENDATIONS

5.1

Shallew Foundation Design

Footings supporting the proposed improvements bearing in competent native soils

or compacted fill should be designed using the following recommendations.

> Allowable Bearing: 2,000 lbs./sq.ft.

» Lateral Bearing: 200 Ibs./sq.ft. per foot of embedment to a maximum of
3,000 1bs./sq.ft.

Sliding Coefficient 0.33

» Footings should be embedded a minimum of 18 inches below lowest
adjacent grade.

» Given the highly expansive nature of some onsite soils,
foundations/footings should be minimally reinforced with f
bars; two (2) near the top and two (2) near the bottom. The
minimum recommendations from a geotechnical perspectn
and/or code requirements may govern.
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5.2

Deep Foundation Design Recommendations

In order to reduce the impact of the proposed improvements on the existing
structures it is proposed to support the proposed dressing room and major stage
area structural improvements on a deep foundation system. Proposed piles should
not be located within 16 horizontal feet of the back the retaining wall in order to
reduce the effects that lateral loading may have on the existing retaining wall.
This restriction may require additional reinforcement of the dressing room floor in
order to span between supporting pile elements. Foundation plans for the existing
improvements should be reviewed to confirm that the proposéd new foundations
do not interfere or create stress increases on the existing foundation system. The
drilled piles should be founded in a silty sand/sand layer that was encountered in
PSE’s previous exploration (see referenced report) at an approximate elevation of
30+ feet. This corresponds to a depth of roughly 13+ feet below the stage area
and 36+ below the existing ground surface at the top of the wall. A minimum
embedment of 5 five feet into the sand layer will be required. Soils above the

sand layer should not be considered as providing vertical load carrying capacity.

“The following recommendations are presented for such a system.

» Axial (vertical) load capacity of the piles may be estimated using attached
Plates B through E in Appendix C. Plates B and C pertain to pile elements
founded behind the existing retaining wall, while Plates D and E pertain to

piles in front of the wall.

» As allowed by Code, a one-third increase in allowable stresses may be
used when considering short-term loads such as wind or earthquake.

» Allowable uplift capacity for the piles is presented on Plates F through I in
Appendix C. These values do not include the weight of the pile.

»> Lateral Resistance (Pile): Lateral resistance provided by the soil to the
piles may be determined using accompanying Plate J in Appendix C.

» Coefficient of Lateral Subg.rade Reaction (tons.ft3):l2 “/n; where z = depth
below lowermost finish grade; p= pile diameter.
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5.4

5.5

» Minimum diameter for the proposed piles should be 24 inches and the
minimum spacing of the piles should be three (3) diameters. Structural
considerations may govern the minimum pile diameter,

» Depth to fixity may be assumed to be 10 feet from the top of ground -
surface or finish floor elevation.

» Additional recommendations may be necessary based on input from the
structural engineer.

» Geotechnical observation of the drilled pile excavations should be
performed during construction to very the assumptions used in developing
the design recommendations.

Design Settlement Potential

The allowable pile capacities presented herein assume that some settlement will -
occur so that frictional resistance along the pile can be developed. Thisrsettlement
is generally on the order of % to 1+ inch. Differential settlement on the order of

half of the aforementioned values should be anticipated.

Slab Design 7
Non-structural slabs should be a minimum of four (4) inches in thickness and

should be placed over four (4) inches of clean sand. Subgrade below the sand
should be moisture conditioned to 140% of optimum moisture content {0 a depth

of 12 inches. Structural slabs should be designed per the structural engineer’s

recommendations.

Retaining Wall Design
Unrestrained retaining walls, {ree to rotate at least 0.001 radians, may be designed

to resist lateral pressures imposed by a fluid with a unit weight determined in
accordance with Table 5-1. The table also presents design parameters for
restrained retaining walls. These parameters may be used to de’sign retaining
walls that may be considered as restrained due to the method of construction or

location (corner sections of unrestrained retaining walls). Retaining walls should
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be designed to resist lateral forces determined in accordance with the following

figures and Tables.

02H

08H

I 0H=CH ' UH=K5'7H|

Restrained/Braced Walls ‘ Unrestrained
Walls

Level ' 40 35 30 64

» The design loads presented in the above table are to be applied on the
retaining wall in a horizontal fashion and as such friction between wall
and retained soils should not be allowed in the retaining wall analyses.

% Additional allowances should be made in the retaining wall design to
account for the influence of construction loads, temporary loads, and
possible nearby structural loads such.

» Seismic forces in addition to the static loading may need to be
considered in the design of the walls. The seismic load can be
modeled as a thrust load applied at a point %H above the base of the
wall, where H is equal to the wall height. This load (in pounds per
lineal foot of wall) is equal to 22H?, where H is equal to the height of
the wall (in feet). When combining both static and seismic loading
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conditions, an overall factor of safety on the order of 1.2 is typically
required.

Unit weights of 120 pef and 130 pef may be used to model the dry and
wet unit weight of on-site compacted fill materials.

Select backfill should be granular, structural quality backfill with a
Sand Equivalent of 30 or better and an ASCE Expansion Index of 20
or less.. The select backfill must extend at least one-half the wall
height behind the wall; otherwise, the values presented in the Native
Backfill columns must be used for the design. Native backfill should
have an ASCE Expansion Index of 50 or less. The upper one-foot of
backfill should be comprised of native on-site soils. The
recommended retaining wall backfill and drain system profile is shown
on Plate A. : '

As a minimum, a 1-foot wide zone of select backfill should be placed
behind the wall to provide drainage. Otherwise, the wall design -
should include the potential for hydrostatic forces to develop behind
the wall.

Retaining wall designs should include waterproofing (where-
appropriate) and backdrains or weep holes for relieving possible
hydrostatic pressures. The backdrain should be comprised of a 4-inch
perforated PVC pipe in a 1 ft. by 1 ft., %-inch gravel matrix, wrapped
with a geofabric. The backdrain should be installed with a minimum
gradient of 2 percent and should be outletted to an appropriate
location. : _

No backfill should be placed against concrete until minimum design
strengths are achieved in compression tests of cylinders.

5.6 _Elevator Pit Shaft Wall

The elevator pit shaft wall located adjacent to the existing retaining wall should

be designed to consider the footing surcharge from the retaining wall. For design

purposes, it was assumed that the existing wall footing applies a 2,000 psf beaﬁng

stress at a distance of four (4) feet away from the back of the proposed wall face.

It may be possible to temporarily support the existing footing during construction

by using piles. These piles could possibly be integrated into the ultimate wall

design. The piles should be designed to resist lateral earth pressures presented in

PACIFIC SOILS ENGINEERING, INC.
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5.7

5.8

Table 5-1. Temporary piles that are to be free to rotate slightly can use the
unrestrained values for in-situ materials. Permanent wall designs should use
restrained values presented in Table 5-1. An additional horizontal load of 2,200
Ibs. (per foot of width) should be considered in the wall design. This load can be -
considered as acting roughly 6% feet above the bottom of the proposed wall. The
ultimate wall design should consider the potential for hydrostatic preésures to

develop if a drainage system cannot be provided behind the wall.

Concrete Mix Design

As mentioned previously, soluble sulfate testing was not performed as part of the
previous investigation. Testing should be performed during grading/construction
to evaluate the soluble sulfate content of the onsite soils.. However, consideration
may be given to utilizing concrete designed for “severe” sulfate exposure levels
per Table 19-A-4 of the 1997 UBC pending results of the sulfate testing. Final

recommendations should be based on as-graded conditions.

Seismic Design Parameters

According to referenced reports, no active faults have been mapped onsite by the

State of California. A probabilistic seismic analysis has been conducted for the
project (Appendix B). A random horizontal acceleration of 0.45g has been
computed for the Upper Bound Earthquake (10 percent chance of Exceedence in
100 years) and .36g for the Design-Basis Earthquake (10 percent chance of
Exceedence in 50 years). These values should be used in the design of the

structures.

Presented in Table 5-2 are the 1997 Uniform Building Code (ICBO, 1997)
seismic parameters for the subject buildings. Based on the ICBO Map of Known
Active Fault Near-Source Zones, the subject site is approximately 6 kilometers
from the Newport-Inglewood Fault, which is a Seismic Source Type B fault. This

fault is predominantly right lateral/strike slip. It has a maximum magnitude of 7.1
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and a slip rate of 1.0 mm/yr (plus minus 0.5 mm). It should be noted that the San
Joaquin Hill Thrust Fault, although now considered by the state to be an active
seismic source, has purposely been exchuded from the UBC. This information is
based on communication with Mr. William A. Bryant (State Geologist). In
consideration of this, the seismic design parameters presented here may be subject

to change, pending updates to the current ICBO Map.

Seismic Zone Factor (Z) - : 0.4 _ 16
Soil Profile Type So - ) 16-1
Seismic Coefficient (C,) 0.44 16-Q
Seismic Cocfficient (C,) 0.64 ' 16-R -
Near-Source Factors (N,) . Lo - ’ : 16-S
Near-Source Factors (N,)* .16 16-T
Seismic Source Type

(Newport Inglewood Fault) B . 16-U
Distance: ~6 kilometers

*Value linearly interpolated for the 6-kilometer distance as allowed by Code.

5.9  Trench Excavations and Backf{ill

Trench excavations should be shored or laid back in conformance with Cal-

OSHA requirements. On-site soils may be used as backfill, but are unlikely to be
suitable for use as bedding sands for the utilities, since it is not anticipated that the

materials will possess a Sand Equivalent (SE) greater than 30.

6.0 CLOSURE/FUTURE NEEDS

The information presented herein is intended to assist the project designers. The
conclusions and recommendations presented are based on the current design concept and

available data. Plan changes and additional data should be evaluated by a geotechnical

consultant,
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6.1

6.2

Geotechnical Review

As is the case with all gradually construction projects, multiple working

hypotheses are established utilizing the available data, and the most probable
model is used for the analysis.. Information collected during the grading
operations is necessary to evaluate the hypothesis and some of the assumptions
summarized herein may need to be changed as more information becomes
available. Some modification of the grading recommendations may become

necessary, should the conditions encountered in the field differ significantly than

those hypothesized to exist.

The pertinent plans and sections of the project specifications should be reviewed
by Pacific Soils Engineering, Inc., to evaluate coriformance with the intent of the
recommendations contained in this report. Geotechnical review of plans will be

required in the future when details are availabie. Those reviews will include:

» TFoundation Plans

» Retaining Wall Plans

If the project description or final design varies from that described in this report,
Pacific Soils Engineering, Inc., must be consulted regarding the applicability of,
and the necessity for, any revisions to the recommendations presented herein.
Pacific Soils Engineering, Inc., accepts no lability for any use of its
recommendations if the project description or final design varies and Pacific Soils

Engineering, Inc., is not consulted regarding the changes.

Limitations
This report is based on the project as described and the information obtained from

the referenced reports. The results reflect an interpretation of the direct evidence
obtained. Services performed by Pacific Soils Engineering, Inc., have been
conducted in a manner consistent with that level of care and skill ordinarily

exercised by members of the profession currently practicing in the same locality
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under similar conditions. No other representation, either expressed or implied,

and no warranty or guarantee is included or intended.

The recommendations preéented in this report are based on the assumption that an
appropriate level of ﬁe-ld review will be providéd by geotechnical eﬁgiﬁecrs and
engineering geologists who are familiar with the design and site geologic |
conditions. - That field review shall be sufficient to confirm that gedtechnical and
geologic conditions exposed during construction are consistent with the geol.ogic
representations and corresponding recommendations j)resented in this report.
Pacific Soils Engineering, Inc., should be notified of any. pertinent changes in the
project plans or if subsurface conditions are found to vary from those described
herein. Such changes or variations may require a re-evaluation of the

recommendations contained in this report.

The data, opinions, and recommendations of this report are applicable to the
spectfic design of this project as discussed in this report. They have no
applicability to any other project or to any other location and any and ali
subsequent users accept any and all liability resulting from any use or reuse of the
data, opinions, and recommendations without the prior written consent of Pacific

Soils Engineering, Inc.

Pacific Soils Engineering, Inc., has no responsibility for construction means, methods,
techniques, sequences, or procedures, or for safety precautions or programs in connection
with the construction, for the acts or omissions of the CONTRACTOR, or any other
person performing any of the construction, or for the -failure of any of them to carry out

the construction in accordance with the final design drawings and specifications.
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APPENDIX B
PROBABILISTIC SEISMIC ANALYSIS

Rationale
The classic "deterministic” approach to seismic hazard analysis usually begins with assignment

of maximum probable (for design of most structures) and/or maximum credible (for high-rise
structures) earthquakes to local active faults, followed by measurements of the shortest distance
(site radius) between the subject site and each of those faults. Hypothetical design accelerations
are then determined by using any of several dozen empirical ground acceleration attenuation
equations that relate hypothetical site ground accelerations to postulafed earthquakes and site
radii.

Deterministic analyses of seismic hazard (site acceleration in this case) deal with absolutes, are
not time-dependent, and assume a kind of "certainty”. In essence, they assume a very large
earthquake will occur along a given fault at precisely its closest point to the subject site, and they
do not consider the likelihood of that earthquake occurring within a given exposure period
(structure lifetime). Therefore, probabilistic methods of seismic risk determination that account
for uncertainties in time, recurrence intervals, size, and location (along faults) of hypothetical
earthquakes have been developed and are suitable for use with engineering analyses. These-
methods thus account for likelihood (rather than certainty) of occurrence and provide levels of
ground acceleration that might be more reasonably hypothesized for a finite exposure period.
For example, a commonly accepted level of risk is the "statistical" chance that a certain
acceleration will only have a 10 percent probability of being exceeded within a 50-year period
(roughly the life of an average development). This level of risk is acceﬁted, in principle, in the
UBC (Blake 2000). One probabilistic method reliable software program particularly suitable for
this study is FRISKSP, developed from United States Geological Survey software (FRISKSP) by
Blake (2000). Various attenuation relationships, including the Boore et al. (1997), Sadigh et al
(1997), 'Campbcll and Borzognia (1997 Rev)) relationships used herein, can be employed. In
addition, various useﬁﬂ parameters of known regional and local faults are embedded in the
source code. Accordingly, our analysis uses that software package. For complete discussion of

the software and probabilistic methods, the reader is referred to Blake (2000).
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Methodology _
For this FRISKSP probabilistic analysis, this firm specified a search of the FRISKSP data base

of major known active faults within a 100-kilometer radius; and then a 10% probability of
Exceedence in a 100-year and 50-year exposure period using three (3) different attenuation
relations: Boore et al. (1997), Sadigh et.al. (1997), and Campbell and Borzognia (1997 Rev). .
Based on the site conditions, we computed constant random horizontal acceleration for alluvium

conditions using each of the three attenuation relations and avéraging the values obtained.

FRISKSP found and analyzed input from 36 faults within a 100-kilometer radius from ihe
subject site (Table B-1 and Figure B-4). Blake (2000) discusses each fault, including maximum
earthquakes, slip rates, recurrence intervals and constants; and the reviewer is so referred.
FRISKSP does not account for, assuming regular recurrences cycles, whether each fault is early,
median or late in its recurrence mterval. | \
Results

FRISKSP computed the mean plus one sigma random horizontal acceleration that hypothetically
has a UBC-consistent 10 percent chance of being exceeded in 100 years Upper Bound
Earthquake (UBE) and in 50 years Design Basis Earthquake (DBE), the equivalent of
approximately a 949-year and a 475-year average return period, respectively, according to
generally accepted probabilistic (statistical) approach. By averaging the probability of
Exceedence plots (Figures B-1 through B-3), a mean plus one sigma random horizontal
acceleration of 0.45g was computed for the UBE and 0.36g was computed for the DBE. The
San Joaquin Blind Thrust fault was included but with a weighting of only 25%. This is

consistent with recommendations made by the California Geologic Survey and with industry

practice.

In sum, these results are based upon many unavoidable geological and statistical uncertainties,
but yet are consistent with current standard-of-practice. As engineering seismology evolves, and

" as more fault-specific geological data are gathered, more certainty and different methodologies

may also evolve.
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APPENDIX C

PILE EMBEDMENT FIGURES

PACIFIC SOILS ENGINEERING, INC.
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