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Attention: Garrett Lee

Subject: Preliminary Geotechnical Engineering Investigation for Entitlement Process
Proposed “Central Plaza” Residential Development
3440 Wilshire Boulevard, Los Angeles, California

Ladies and Gentlemen:

This letter transmits the Preliminary Geotechnical Engineering Investigation for the subject property
prepared by Geotechnologies, Inc. This report provides preliminary geotechnical recommendations
for entitlement of the proposed development, including earthwork, seismic design, retaining walls,
excavations, shoring and foundation design. Engineering for the proposed project should not begin
until approval of the geotechnical investigation is granted by the local building official. Significant
changes in the geotechnical recommendations may result due to the building department review
process.

This report is considered preliminary since the development is in the initial conceptual design phase.
Limited exploration and research were performed as part of this preliminary report. Additional
exploration will be necessary in order to achieve a thorough investigation of the site. A
comprehensive report shall be prepared when the site is available for additional exploration and the
development plan achieves more refinement.

The validity of the recommendations presented herein is dependent upon review of the geotechnical
aspects of the project during construction by this firm. The subsurface conditions described herein
have been projected from limited subsurface exploration and laboratory testing. The exploration and
testing presented in this report should in no way be construed to reflect any variations which may
occur between the exploration locations or which may result from changes in subsurface conditions.

Should you have any questions please contact this office.

Respectfully.submitted,#Za 1 ESS/g
GE T‘ HNOL!
b@ 5 G-
}7( / fJGT— =127 N, 56178

STANLLE CTA Exp.12/31/18

R.C.E. 56178

SST:km

Distribution:  (5) Addressee

www.geoteq.com



TABLE OF CONTENTS

SECTION PAGE
INTRODUCTION ...ttt ettt be bt eebeese et et ebesbesbeebeaseaneaneeneeneens 1
PROPOSED DEVELOPMENT ......cotiiiitiieie ettt 1
SITE CONDITIONS ..ottt sttt ettt s et e e et e sbesbesbeabeeneeneeneeneenseneas 2
GEOTECHNICAL EXPLORATION ... ..ottt et 3
FIELD EXPLORATION ..ottt sttt sttt ettt sbe st aneeneeneeneenne e 3
LC1=T0] (oo (ol Y P 1T g =PSRRI 3
GIOUNGWALET ...ttt ettt ettt et se e b e bt e st e e b e et e e st e et e e nbenreenbeeneeaneenne e 4

LOF 1Y o PSSR 4
RESEAICH ... bbbt bbbt nr et enes 5
SEISMIC EVALUATION .....cciteestt ettt bbbt 6
REGIONAL GEOLOGIC SETTING .....coiiiiiieieieieie ettt sttt 6
REGIONAL FAULTING ..ottt sttt 7
SEISMIC HAZARDS AND DESIGN CONSIDERATIONS........cocoiiieiese e 7
SUIMTACE RUPLUIE ...ttt ettt e b e e s e st e et e eneesteeaeeneesreenaeaneenneens 8

(L0 [U L) = Tod o] o ISR 8
DynamiC Dry SEIEMENT........cooeieeiiee et eeenes 9
Tsunamis, Seiches and FIOOAING.......c.oiiiiiii e 9

[T a0 5] 1T [ o SRRSO 10
CONCLUSIONS AND RECOMMENDATIONS ..ottt 10
SEISMIC DESIGN CONSIDERATIONS ..ottt 11
2016 California Building Code SeiSmic Parameters ..........cooereererieeieenienieseenee e 11
FILL SOILS ..ottt bbb bbbttt bbbttt et n s 12
EXPANSIVE SOLLS ...ttt sttt be st neene e e e 12
WATER-SOLUBLE SULFATES ...ttt 13
DEWATERING ..ottt sttt be et e et nbe st e beebeeneeneenee e 13
METHANE ZONES ... oottt bbbt bbbttt n s 14
GRADING GUIDELINES ..ottt sttt sse e e se e 14
YLl o =T 0T 4 o] o PSSR 14
(O00] 0] oF-Tod 1 o] o RSP PPR 15
ACCEPLADIE MALEIIALS .......eeeeii et 16
Utility Trench Backfill...........oooioii s 16

WL SOIIS ...ttt bbbttt 16
SIFINKAGE ...ttt e neenes 17
Weather Related Grading CONSIAEratioNns............cceiveieeieieesiesieseesieseeseesee e enee e sneens 17
Geotechnical Observations and Testing During Grading ..........ccccceevereeneniienieene e 18
FOUNDATION DESIGN ... oottt sttt st 18
MaAL FOUNTAEION ...ttt ettt sb et e b e e beeneenreas 19
CONVENTIONAL ......c.eeiiitiii ettt b e bbbt e e 20
Miscellaneous FOUNUALIONS.........cuiiieiieiiiiie ettt nreas 21
(Y oL LTS T o USSP PSSR 21
FOUNdAtion SELLIEMENT ........oiiieee e et 22
FOUNAAtion ODSEIVALIONS ......cc.veiiieieiie ettt 22
RETAINING WALL DESIGN........oiiiiiiiiiesieieie ettt sttt 22

B

Geotechnologies, Inc.
g 439 Western Avenue, Glendale, California 91201-2837 « Tel: 818.240.9600 ¢ Fax: 818.240.9675
i CN www.geoteq.com



TABLE OF CONTENTS

SECTION PAGE
Dynamic (Seismic) Earth PreSSUIE ........cuviieiieieiie e nee s 23
Surcharge from AdJacent StIUCLUIES .........coiuiiieiieiieie e e 24
LAYV C=T o oo o SRS 24
RetainiNg Wall DIraINAQR. .......coiuiuiiieiieie ettt sttt st sreenbeeneenneas 25
Retaining Wall Backfill ............coooueiiiiie e 26
SUMP PUMP DESION. .ttt sttt b et b e be st be et e neesbe et enes 27

TEMPORARY EXCAVATIONS ...ttt 27
TEMPOrary DEWALEITNG ......cieeeiiieiieeteeie sttt sttt beenbe e e sreesbeeneesreenee e 28
EXCavation ODSEIVALIONS ..........couiiiiiiiiiiieiiiesee ettt 29

SHORING DESIGN ..ottt sttt sttt te st saesbesbeeseaneensaneenseneas 29
SOIAIET PHIES ... bbb bbb e e 29
(I To o [ o PP URT PP PRPTRPRS 31
LALEIAI PrESSUIES ...ttt bbbttt bbbttt 31
TIEA-BACK ANCNOIS ...t ae e 32
ANCHOT INSTAITALION. .....ciiiiiice e 34
D] i [T ox (o] o PP URR PRSPPI 34
o] 41 (o] 1T USSR PSSR 35
SNOrING ODSEIVAIIONS........eiiiieiece e et nb e e e e s 35

SLABS ON GRADE ..ottt bbbttt bbbt n e 35
Concrete S1aDS-0N Grade .........ooviiiiiiiie et 35
Design of Slabs That Receive Moisture-Sensitive Floor COVerings ........c.ccceevvvvicveiveieennen. 36
Concrete CraCk CONIOL .......couiiiiiiee e et sre e enes 37

PAVEMENTS . ...ttt bt bbbttt e bbbt b e b et enn e 38

SITE DRAINAGE ..ottt sttt s s e e e aesaesbesbesseaseeneeneesseeas 39

STORMWATER DISPOSAL ..ottt 39

DESIGN REVIEW ..ottt ettt st bbb ne e e e 39

CONSTRUCTION MONITORING ..ottt 40

EXCAVATION CHARACTERISTICS ..ottt 40

CLOSURE AND LIMITATIONS ..ottt 41

GEOTECHNICAL TESTING .....oiiiit ittt sttt enaenne e 42
Classification and SAMPIING ....ccveiieiice e sreenneenes 42
Moisture and Density RelatioNSNIPS .........ccviiieiiiieiiccc e 42
DIrECt SNEAI TESTING ...eevieieeitee ettt ettt sttt et s e b beesb e b e e nbeeneenreas 43
(@0 010 Lo b= U o I 1= €[ PSS 43
EXPANSION INAEX TESTING.....cceiiiiiiiieitieie ettt sb et neenneas 44
Laboratory Compaction CharaCteriStiCs .........cueiiiiieiiereiie e 44
Grain Size DIStHDULION .......ooiiiieiic e e e 44

ENCLOSURES

References
Vicinity Map

Local Geologic Map
Seismic Hazard Zone Map

: Geotechnologies, Inc.
g 439 Western Avenue, Glendale, California 91201-2837 « Tel: 818.240.9600 ¢ Fax: 818.240.9675
i CN www.geoteq.com



TABLE OF CONTENTS

SECTION PAGE

ENCLOSURES - continued
Historically Highest Groundwater Levels Map
Methane Zone Risk Map
Plot Plan
Plates A-1 through A-4
Plates B-1 through B-2
Plate C-1
Plate D
Plate F
Preliminary Investigation Report by Dames and Moore (09/05/50)
Additional Foundation Exploration Report by Dames and Moore (05/11/54)
Soils Engineering Report by Earth Systems Consultants (03/13/92)

Geotechnologies, Inc.
439 Western Avenue, Glendale, California 91201-2837 « Tel: 818.240.9600 * Fax: 818.240.9675

i TN www.geoteq.com



PRELIMINARY GEOTECHNICAL ENGINEERING INVESTIGATION
FOR ENTITLEMENT PROCESS
PROPOSED “CENTRAL PLAZA” RESIDENTIAL DEVELOPMENT
3440 WILSHIRE BOULEVARD
LOS ANGELES, CALIFORNIA

INTRODUCTION

This report presents the results of the preliminary geotechnical engineering investigation
performed on the subject property. The purpose of this investigation was to identify the
distribution and engineering properties of the earth materials underlying the site, and to provide

geotechnical recommendations for the design of the proposed development.

This report is considered preliminary since the development is in the initial conceptual design
phase. Limited exploration and research were performed as part of this preliminary report.
Additional exploration will be necessary in order to achieve a thorough investigation of the site.
A comprehensive report shall be prepared when the site is available for additional exploration

and the development plan achieves more refinement.

This investigation included excavation of four exploratory borings, collection of representative
samples, laboratory testing, engineering analysis, review of published geologic data, review of
available geotechnical engineering information and the preparation of this report. The
exploratory excavation locations are shown on the enclosed Plot Plan. The results of the

exploration and the laboratory testing are presented in the Appendix of this report.

PROPOSED DEVELOPMENT

Information concerning the proposed development was furnished by the client. The site is

proposed to be developed with a new residential development, which will consist of two
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residential towers. The proposed towers will be 23 and 28 stories in height, with roof top
amenities. The entire development will be constructed over 1 to 2 subterranean parking levels
and 4 podium parking levels. Due to the gently sloping nature of the site, the proposed
subterranean levels will extend between 5 to 20 feet below the existing site grade. Based on the
preliminary plans, the lowest subterranean B2 Level will have a finished floor varying between
195.0 feet and 202.5 feet above Mean Sea Level (MSL).

Preliminarily, column loads are estimated to be between 2,500 and 3,500 kips. Grading will
consist of excavations between 15 and 30 feet in depth for the proposed subterranean parking

levels and foundation elements.

Any changes in the design of the project or location of any structure, as outlined in this report,
should be reviewed by this office. The recommendations contained in this report should not be
considered valid until reviewed and modified or reaffirmed, in writing, subsequent to such

review.

SITE CONDITIONS

The property is located at 3440 Wilshire Boulevard, in the City of Los Angeles, California. The
area of the proposed development is currently developed with an existing two-story parking
structure, which will be demolished prior to construction of the proposed development. The
neighboring development consists primarily of residential and commercial structures. Three 12-
story office buildings (3440-3460 Wilshire Boulevard) exist north of the proposed development.
Another 12-story office building (3470 Wilshire Boulevard) is located west of the northwest
portion of the proposed development. An existing 3-story parking structure is located
immediately west of the proposed development. The project site is also bounded by Mariposa

Avenue to the east, by 7" Street to the south.
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The overall topography surrounding the project site slopes very gently to the southwest, with
approximately 27 feet of elevation change from the corner of Mariposa Avenue and 7" Street
(with an approximate high elevation of 225.0 feet above MSL) to the corner of Irolo Street and
7" Street (with an approximate low elevation of 198.0 feet above MSL). Drainage across the site

is by sheetflow to the city streets. The vegetation on the site consists of isolated trees.

GEOTECHNICAL EXPLORATION

FIELD EXPLORATION

The site was explored between September 29, 2015, and September 30, 2015, by excavating 4
exploratory borings. The exploratory borings varied between 40 to 60 feet in depth below the
existing site grade. The borings were excavated with the aid of a truck-mounted drilling
machine, equipped with an automatic hammer, and using 8-inch diameter hollowstem augers.
The exploration locations are shown on the Plot Plan and the geologic materials encountered are
logged on Plates A-1 through A-4.

Geologic Materials

Fill materials underlying the subject site consist of silty sands and sandy clays, which are
yellowish to dark brown in color, slightly moist to moist, medium dense to dense, stiff, fine to
coarse grained, with occasional gravel, and brick and concrete fragments. Fill thickness ranging
from 5% and 7% feet was encountered during exploration.

Native soils consist of Older Alluvium, comprising of sandy to silty clays, and silty sands, which
are olive brown to dark grayish brown in color, slightly moist to moist, stiff to very stiff, dense,
fine grained.
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The native soils are underlain by bedrock materials at depths between 27%2 and 45 feet below site
grades. The bedrock underlying the subject site consists of sandstone and siltstone of the Upper-
Miocene Puente Formation. The rock is moderately bedded, gray to dark olive gray in color,
moist, moderately hard to hard. More detailed soil profiles may be obtained from individual

boring logs.
Groundwater

Seepage of water was encountered at depths between 22 and 26%: feet in Boring Number 1 and 2,
respectively. However, groundwater was not encountered in Boring Number 3 and 4, which were

excavated to depths of 40 feet below the existing site grade.

The historically highest groundwater level was established by review of California Geological
Survey Seismic Hazard Zone Report of the Hollywood Quadrangle. Review of this report
indicates that the historically highest groundwater level is on the order of 20 feet below the
existing site grade.

Fluctuations in the level of groundwater may occur due to variations in rainfall, temperature, and
other factors not evident at the time of the measurements reported herein. Fluctuations also may
occur across the site. High groundwater levels can result in changed conditions.

Caving

Caving could not be directly observed during exploration due to the type of excavation
equipment utilized. Based on the experience of this firm, large diameter excavations,
excavations that encounter granular, cohesionless soils and excavations below the groundwater

table will most likely experience caving.
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Research

Available geotechnical reports for the site were reviewed during the preparation of this
investigation. The following reports were obtained from the City of Los Angeles Records

Division for review:

1. Preliminary Report, Foundation investigation, Proposed Commercial Buildings, Wilshire
Boulevard and Mariposa Avenue, Los Angeles, California, for the Tishman Realty &
Construction Company, by Dames and Moore Soil Engineers (DM), dated December 5,
1950;

2. Additional Foundation Exploration, Proposed Additional Parking Facilities, 3440
Wilshire Boulevard, for Tishman Realty and Construction Company, by Dames and
Moore Soil Engineers, dated May 11, 1954;

3. Soil Engineering Report for Proposed Canopies and Sign Monuments, at 3450 Wilshire
Boulevard, Los Angeles, California, by Earth Systems Consultants (ESC), dated March
13, 1992.

A preliminary report (Reference #1) was prepared by DM in 1950 for the development of a total
of three 12-story buildings (office buildings north of the proposed development), two single-
story buildings, and a two-level garage facility (existing parking structure). A total of eight
boring logs were presented as part of the preliminary report. However, a plan showing the
location of the borings could not be found during research of the City records. According to the
boring logs, bedrock (shale) was encountered at depths approximately between 24 and 44 feet
below the ground surface. Groundwater seepage was generally encountered above the native
soils/bedrock contact. According to the report, drilled and belled caissons were recommended for
the development. A bearing pressure of 12,000 psf was recommended for caissons embedded a
minimum of 3 feet into the shale bedrock, and 16,000 psf was recommended for caissons

embedded a minimum of 5 feet into the shale bedrock.

Reference #2 presented the results of additional borings drilled by DM for the development of
the Additional Parking Facilities. Three additional 18-inch diameter bucket-auger borings were

drilled as part of this additional investigation to determine the depths to the shale bedrock, and to
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confirm the strength of the bedrock. DM provided the same caisson design parameters for the

parking structure as Reference #1.

Reference #3 was prepared by ESC in 1992, for the development of canopies and sign
monuments along the north side of the property at Wilshire Boulevard. A total of five borings
were excavated by ESC as part of their geotechnical investigation. The borings encountered
bedrock at depths of 24 to 32 feet below the ground surface in Test Hole No. 1 through 3, but
were not encountered in Test Hole No. 4 or 5, which were only excavated to a depth of 10 feet
bgs. Groundwater was encountered at depths of 28 and 23 feet bgs, in Test Hole No. 2 and 3,
respectively, but were not encountered in Test Hole No. 1 (which was excavated to a maximum

depth of 30 feet), or Test Hole No. 4, or 5 (which were excavated to a maximum depth of 10 feet
bgs).

The locations of the borings referenced in Reference No. 2 and 3 above are plotted on the
enclosed Plot Plan. The borings logs for these prior borings are provided following the
Exploration Logs (Plates A-1 through A-4) prepared by this firm. The referenced reports are

presented at the end of this report for reference.

SEISMIC EVALUATION

REGIONAL GEOLOGIC SETTING

The subject property is located in the northern portion of the Peninsular Ranges Geomorphic
Province. The Peninsular Ranges are characterized by northwest-trending blocks of mountain
ridges and sediment-floored valleys. The dominant geologic structural features are northwest
trending fault zones that either die out to the northwest or terminate at east-trending reverse
faults that form the southern margin of the Transverse Ranges.
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REGIONAL FAULTING

Based on criteria established by the California Division of Mines and Geology (CDMG) now
called California Geologic Survey (CGS), faults may be categorized as active, potentially active,
or inactive. Active faults are those which show evidence of surface displacement within the last
11,000 years (Holocene-age). Potentially-active faults are those that show evidence of most
recent surface displacement within the last 1.6 million years (Quaternary-age). Faults showing
no evidence of surface displacement within the last 1.6 million years are considered inactive for

most purposes, with the exception of design of some critical structures.

Buried thrust faults are faults without a surface expression but are a significant source of seismic
activity. They are typically broadly defined based on the analysis of seismic wave recordings of
hundreds of small and large earthquakes in the southern California area. Due to the buried
nature of these thrust faults, their existence is usually not known until they produce an
earthquake. The risk for surface rupture potential of these buried thrust faults is inferred to be
low (Leighton, 1990). However, the seismic risk of these buried structures in terms of
recurrence and maximum potential magnitude is not well established. Therefore, the potential
for surface rupture on these surface-verging splays at magnitudes higher than 6.0 cannot be

precluded.

SEISMIC HAZARDS AND DESIGN CONSIDERATIONS

The primary geologic hazard at the site is moderate to strong ground motion (acceleration)
caused by an earthquake on any of the local or regional faults. The potential for other
earthquake-induced hazards was also evaluated including surface rupture, liquefaction, dynamic

settlement, inundation and landsliding.
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Surface Rupture

In 1972, the Alquist-Priolo Special Studies Zones Act (now known as the Alquist-Priolo
Earthquake Fault Zoning Act) was passed into law. The Act defines “active” and “potentially
active” faults utilizing the same aging criteria as that used by California Geological Survey
(CGS). However, established state policy has been to zone only those faults which have direct
evidence of movement within the last 11,000 years. It is this recency of fault movement that the
CGS considers as a characteristic for faults that have a relatively high potential for ground

rupture in the future.

CGS policy is to delineate a boundary from 200 to 500 feet wide on each side of the known fault
trace based on the location precision, the complexity, or the regional significance of the fault. If
a site lies within an Earthquake Fault Zone, a geologic fault rupture investigation must be
performed that demonstrates that the proposed building site is not threatened by surface

displacement from the fault before development permits may be issued.

Ground rupture is defined as surface displacement which occurs along the surface trace of the
causative fault during an earthquake. Based on research of available literature and results of site
reconnaissance, no known active faults, or potentially active faults underlie the subject site. In
addition, the subject site is not located within an Alquist-Priolo Earthquake Fault Zone. Based
on these considerations, the potential for surface ground rupture at the subject site is considered

low.

Liguefaction

Liquefaction is a phenomenon in which saturated silty to cohesionless soils below the
groundwater table are subject to a temporary loss of strength due to the buildup of excess pore
pressure during cyclic loading conditions such as those induced by an earthquake. Liquefaction-
related effects include loss of bearing strength, amplified ground oscillations, lateral spreading,

and flow failures.
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The Seismic Hazards Maps of the State of California (CDMG, 1999), does not classify the site as
part of the potentially “Liquefiable” area. This determination is based on groundwater depth

records, soil type and distance to a fault capable of producing a substantial earthquake.
The project site is underlain by Older Alluvium and bedrock. Based on the dense nature of the
underlying Older Alluvium and bedrock, the potential for liquefaction occurring at the site is

considered to be remote.

Dynamic Dry Settlement

Seismically-induced settlement or compaction of dry or moist, cohesionless soils can be an effect
related to earthquake ground motion. Such settlements are typically most damaging when the

settlements are differential in nature across the length of structures.
Some seismically-induced settlement of the proposed structures should be expected as a result of
strong ground-shaking, however, due to the uniform nature of the underlying geologic materials,

excessive differential settlements are not expected to occur.

Tsunamis, Seiches and Flooding

Tsunamis are large ocean waves generated by sudden water displacement caused by a submarine
earthquake, landslide, or volcanic eruption. Review of the County of Los Angeles Flood and
Inundation Hazards Map, Leighton (1990), indicates the site does not lie within the mapped

tsunami inundation boundaries.

Seiches are oscillations generated in enclosed bodies of water which can be caused by ground
shaking associated with an earthquake. No major water-retaining structures are located
immediately up gradient from the project site. Therefore, the risk of flooding from a seismically-

induced seiche is considered to be remote.
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Review of the County of Los Angeles Flood and Inundation Hazards Map, Leighton (1990),
indicates the site does not lie within mapped inundation boundaries due to a breached upgradient

reservoir.

Landsliding

The probability of seismically-induced landslides occurring on the site is considered to be low
due to the general lack of elevation difference slope geometry across or adjacent to the site.

CONCLUSIONS AND RECOMMENDATIONS

Based upon the exploration, laboratory testing, and research, it is the preliminary finding of
Geotechnologies, Inc. that construction of the proposed residential development is considered
feasible from a geotechnical engineering standpoint provided the advice and recommendations

presented herein are followed and implemented during construction.

This report is considered preliminary since the development is in the initial schematic design
phase. Additional exploration will be necessary in order to achieve a thorough investigation of
the site. A comprehensive report should be prepared when the site is available for additional

exploration and the development plan achieves more refinement.

Between 5% and 7%z feet of existing fill materials was encountered during exploration at the site.
Due to the variable nature and the varying depths of the existing fill materials, the existing fill
materials are considered to be unsuitable for support of the proposed foundations, floor slabs, or
additional fill.

Due to the gently sloping nature of the site, the proposed subterranean levels will extend between
5 to 20 feet below the existing site grade. Excavations between 15 and 30 feet in depth will be

required for the proposed subterranean parking levels and foundation elements. Preliminarily, it
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is anticipated that excavation of the proposed subterranean levels will remove the existing fill
materials and expose the underlying dense native soils and/or bedrock. The proposed towers may
be supported on a mat foundation bearing in the underlying bedrock, and the podium parking
structure may be supported on conventional foundations bearing in the underlying dense Older

Alluvium.

Excavation of the proposed subterranean level will require shoring and dewatering measures to
provide a stable and dry excavation due to the depth of the excavation, the presence of water

seepage, and the proximity of adjacent structures.

The validity of the conclusions and design recommendations presented herein is dependent upon
review of the geotechnical aspects of the proposed construction by this firm. The subsurface
conditions described herein have been projected from borings on the site as indicated and should
in no way be construed to reflect any variations which may occur between these borings or
which may result from changes in subsurface conditions. Any changes in the design or location
of any structure, as outlined in this report, should be reviewed by this office. The
recommendations contained herein should not be considered valid until reviewed and modified

or reaffirmed subsequent to such review.

SEISMIC DESIGN CONSIDERATIONS

2016 California Building Code Seismic Parameters

Based on information derived from the subsurface investigation, the subject site is classified as
Site Class D, which corresponds to a “Stiff Soil” Profile, according to Table 20.3-1 of ASCE 7-
10. This information and the site coordinates were input into the USGS U.S. Seismic Design
Maps tool (Version 3.1.0) to calculate the ground motions for the site.
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2016 CALIFORNIA BUILDING CODE SEISMIC PARAMETERS
Site Class D
Mapped Spectral Acceleration at Short Periods (Ss) 2.343g
Site Coefficient (Fy) 1.0
Maximum Considered Earthquake Spectral Response for Short
Periods (Sws) 2.343g
Five-Percent Damped Design Spectral Response Acceleration at
Short Periods (Sps) 1.562g
Mapped Spectral Acceleration at One-Second Period (S;) 0.831g
Site Coefficient (F,) 1.5
Maximum Considered Earthquake Spectral Response for One-
Second Period (Swz1) 1.246g
Five-Percent Damped Design Spectral Response Acceleration for
One-Second Period (Sp1) 0.831g
FILL SOILS

The maximum depth of fill encountered on the site was 7% feet. This material and any fill
generated during demolition should be removed during the excavation of the subterranean levels

and wasted from the site.

EXPANSIVE SOILS

The onsite geologic materials are in the very low to (low, moderate, high) expansion range. The
Expansion Index was found to be 54 for bulk samples remolded to 90 percent of the laboratory
maximum density. Recommended reinforcing is noted in the "Foundation Design™ and "Slabs-

on-Grade" sections of this report.
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WATER-SOLUBLE SULFATES

The Portland cement portion of concrete is subject to attack when exposed to water-soluble
sulfates. Usually the two most common sources of exposure are from soil and marine
environments. The source of natural sulfate minerals in soils includes the sulfates of calcium,
magnesium, sodium, and potassium. When these minerals interact and dissolve in subsurface
water, a sulfate concentration is created, which will react with exposed concrete. Over time
sulfate attack will destroy improperly proportioned concrete well before the end of its intended

service life.

The water-soluble sulfate content of the onsite geologic materials was tested by California Test
417. The water-soluble sulfate content was determined to be less than 0.1% percentage by
weight for the soils tested. Based on American Concrete Institute (ACI) Standard 318-08, the
sulfate exposure is considered to be negligible for geologic materials with less than 0.1% and

Type | cement may be utilized for concrete foundations in contact with the site soils.

DEWATERING

Seepage of water was encountered at depths between 22 and 26%: feet in Boring Number 1 and 2,
respectively. However, groundwater was not encountered in Boring Number 3 and 4, which were

excavated to depths of 40 feet below the existing site grade.

The historically highest groundwater level was established by review of California Geological
Survey Seismic Hazard Zone Report of the Hollywood Quadrangle. Review of this report
indicates that the historically highest groundwater level is on the order of 20 feet below the

existing site grade.

Due to the gently sloping nature of the site, the proposed subterranean levels will extend between
5 to 20 feet below the existing site grade. Based on the preliminary plans, the lowest
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subterranean B2 Level will have a finished floor varying between 195.0 feet and 202.5 feet
above Mean Sea Level (MSL). Currently, the lowest finished floor level will not extend below
the historically highest groundwater level, and therefore, a permanent dewatering system below
the structure is not required.

The subterranean walls of the building should be designed with subdrainage devices to relieve

hydrostatic pressure as recommended in the “Retaining Wall Drainage” section below.

METHANE ZONES

Based on review of the Navigate LA (http://navigatela.lacity.org/NavigateLA/) website,

maintained by the City of Los Angeles, the subject property is located within a Methane Buffer
Zone as designated by the City. A qualified methane consultant should be retained to consider
the requirements and implications of the City’s Methane (Buffer) Zone designation. A copy of
the portion of the map covering the Project Site is included herein.

GRADING GUIDELINES

The following grading guidelines may be utilized for any miscellaneous site grading which may

be required as part of the proposed development.

Site Preparation

* A thorough search should be made for possible underground utilities and/or structures.
Any existing or abandoned utilities or structures located within the footprint of the
proposed grading should be removed or relocated as appropriate.

» All vegetation, existing fill, and soft or disturbed geologic materials should be removed
from the areas to receive controlled fill. All existing fill materials and any disturbed
geologic materials resulting from grading operations shall be completely removed and
properly recompacted prior to foundation excavation.
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* Any vegetation or associated root system located within the footprint of the proposed
structures should be removed during grading.

» Subsequent to the indicated removals, the exposed grade shall be scarified to a depth of
six inches, moistened to optimum moisture content, and recompacted in excess of the
minimum required comparative density.

» The excavated areas shall be observed by the geotechnical engineer prior to placing
compacted fill.

Compaction

The City of Los Angeles Department of Building and Safety requires a minimum 90 percent of
the maximum density, except for cohesionless soils having less than 15 percent finer than 0.005
millimeters, which shall be compacted to a minimum 95 percent of the maximum density in

accordance with the most recent revision of the Los Angeles Building Code.

All fill should be mechanically compacted in layers not more than 8 inches thick. All fill shall
be compacted to at least 90 percent (or 95 percent for cohesionless soils having less than 15
percent finer than 0.005 millimeters) of the maximum laboratory density for the materials used.
The maximum density shall be determined by the laboratory operated by Geotechnologies, Inc.

using the test method described in the most recent revision of ASTM D 1557.

Field observation and testing shall be performed by a representative of the geotechnical engineer
during grading to assist the contractor in obtaining the required degree of compaction and the
proper moisture content. Where compaction is less than required, additional compactive effort
shall be made with adjustment of the moisture content, as necessary, until a minimum of 90
percent (or 95 percent for cohesionless soils having less than 15 percent finer than 0.005

millimeters) compaction is obtained.
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Acceptable Materials

The excavated onsite materials are considered satisfactory for reuse in the controlled fills as long
as any debris and/or organic matter is removed. Any imported materials shall be observed and
tested by the representative of the geotechnical engineer prior to use in fill areas. Imported
materials should contain sufficient fines so as to be relatively impermeable and result in a stable
subgrade when compacted. Any required import materials should consist of geologic materials
with an expansion index of less than 50. The water-soluble sulfate content of the import

materials should be less than 0.1% percentage by weight.

Imported materials should be free from chemical or organic substances which could affect the
proposed development. A competent professional should be retained in order to test imported
materials and address environmental issues and organic substances which might affect the

proposed development.

Utility Trench Backfill

Utility trenches should be backfilled with controlled fill. The utility should be bedded with clean
sands at least one foot over the crown. The remainder of the backfill may be onsite soil
compacted to 90 percent (or 95 percent for cohesionless soils having less than 15 percent finer
than 0.005 millimeters) of the laboratory maximum density. Utility trench backfill should be
tested by representatives of this firm in accordance with the most recent revision of ASTM D-
1557.

Wet Soils

At the time of exploration, the soils which will be exposed during grading excavation were
locally above optimum moisture content. It is anticipated that the excavated material to be
placed as compacted fill, and the materials exposed at the bottom of excavated plane will require
significant drying and aeration prior to recompaction.
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Pumping (yielding or vertical deflection) of the high-moisture content soils at the bottom of the
excavation may occur during operation of heavy equipment. Where pumping is encountered,
angular minimum %-inch gravel should be placed and worked into the subgrade. The exact
thickness of the gravel would be a trial and error procedure, and would be determined in the
field. It would likely be on the order of 1 to 2 feet thick.

The gravel will help to densify the subgrade as well as function as a stabilization material upon
which heavy equipment may operate. It is not recommended that rubber tire construction
equipment attempt to operate directly on the pumping subgrade soils prior to placing the gravel.
Direct operation of rubber tire equipment on the soft subgrade soils will likely result in excessive
disturbance to the soils, which will result in a delay to the construction schedule since those
disturbed soils would then have to be removed and properly recompacted. Extreme care should

be utilized to place gravel as the subgrade becomes exposed.

Shrinkage

Shrinkage results when a volume of soil removed at one density is compacted to a higher
density. A shrinkage factor between 5 and 15 percent should be anticipated when excavating and
recompacting the existing fill and underlying native geologic materials on the site to an average
comparative compaction of 92 percent.

Weather Related Grading Considerations

When rain is forecast all fill that has been spread and awaits compaction shall be properly
compacted prior to stopping work for the day or prior to stopping due to inclement weather.
These fills, once compacted, shall have the surface sloped to drain to an area where water can be

removed.
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Temporary drainage devices should be installed to collect and transfer excess water to the street
in non-erosive drainage devices. Drainage should not be allowed to pond anywhere on the site,
and especially not against any foundation or retaining wall. Drainage should not be allowed to
flow uncontrolled over any descending slope.

Work may start again, after a period of rainfall, once the site has been reviewed by a
representative of this office. Any soils saturated by the rain shall be removed and aerated so that

the moisture content will fall within three percent of the optimum moisture content.
Surface materials previously compacted before the rain shall be scarified, brought to the proper
moisture content and recompacted prior to placing additional fill, if considered necessary by a

representative of this firm.

Geotechnical Observations and Testing During Grading

Geotechnical observations and testing during grading are considered to be a continuation of the
geotechnical investigation. It is critical that the geotechnical aspects of the project be reviewed
by representatives of Geotechnologies, Inc. during the construction process. Compliance with
the design concepts, specifications or recommendations during construction requires review by
this firm during the course of construction. Any fill which is placed should be observed, tested,
and verified if used for engineered purposes. Please advise this office at least twenty-four hours

prior to any required site visit.

FOUNDATION DESIGN

It is recommended that the proposed towers be supported on a mat foundation bearing in the
underlying bedrock, and the podium parking structure be supported on conventional foundations

bearing in the underlying dense Older Alluvium.
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Mat Foundation

The proposed towers will be constructed over 2 subterranean parking levels extending up to 20
feet below grade. Preliminarily, it is anticipated that the proposed towers will have an average
bearing pressure between 5,000 and 6,000 pounds per square foot. Foundation bearing pressure
will vary across the mat footings, with the highest concentrated loads located at the central cores

of the mat foundations.

Given the size of the proposed mat foundations, the average bearing pressure of 6,000 pounds
per square foot is well below the allowable bearing pressures, with factor of safety well
exceeding 3. For design purposes, an average bearing pressure of 6,000 pounds per square foot,
with locally higher pressures up to 10,000 pounds per square foot may be utilized in the mat
foundation design. The mat foundation may be designed utilizing a modulus of subgrade reaction
of 250 pounds per cubic inch. This value is a unit value for use with a one-foot square footing.
The modulus should be reduced in accordance with the following equation when used with larger
foundations.

K=Ki*[(B+1)/(2*B) T

where K = Reduced Subgrade Modulus
K1 = Unit Subgrade Modulus
B = Foundation Width (feet)

The bearing values indicated above are for the total of dead and frequently applied live loads,
and may be increased by one third for short duration loading, which includes the effects of wind
or seismic forces. Since the recommended bearing value is a net value, the weight of concrete in
the foundations may be taken as 50 pounds per cubic foot and the weight of the soil backfill may

be neglected when determining the downward load on the foundations.
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Conventional

The podium parking structure may be supported on conventional foundations bearing in the
underlying dense Older Alluvium.

Continuous foundations may be designed for a bearing capacity of 2,500 pounds per square foot,
and should be a minimum of 12 inches in width, 18 inches in depth below the lowest adjacent

grade and 18 inches into the recommended bearing material.

Column foundations may be designed for a bearing capacity of 3,000 pounds per square foot,
and should be a minimum of 24 inches in width, 18 inches in depth below the lowest adjacent

grade and 18 inches into the recommended bearing material.

The bearing capacity increase for each additional foot of width is 200 per square foot. The
bearing capacity increase for each additional foot of depth is 500 pounds per square foot. The
maximum recommended bearing capacity is 6,000 pounds per square foot.

A minimum factor of safety of 3 was utilized in determining the allowable bearing capacities.
The bearing values indicated above are for the total of dead and frequently applied live loads,
and may be increased by one third for short duration loading, which includes the effects of wind
or seismic forces. Since the recommended bearing value is a net value, the weight of concrete in
the foundations may be taken as 50 pounds per cubic foot and the weight of the soil backfill may

be neglected when determining the downward load on the foundations.

All continuous foundations should be reinforced with a minimum of four #4 steel bars. Two

should be placed near the top of the foundation, and two should be placed near the bottom.
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Miscellaneous Foundations

Foundations for small miscellaneous outlying structures, such as property line fence walls,
planters, exterior canopies, and trash enclosures, which will not be tied-in to the proposed
structure, may be supported on conventional foundations bearing in properly compacted fill
and/or the native soils. Wall footings may be designed for a bearing value of 1,500 pounds per
square foot, and should be a minimum of 12 inches in width, 18 inches in depth below the lowest
adjacent grade and 18 inches into the recommended bearing material. No bearing value

increases are recommended.
Since the recommended bearing capacity is a net value, the weight of concrete in the foundations
may be taken as 50 pounds per cubic foot and the weight of the soil backfill may be neglected

when determining the downward load on the foundations.

Lateral Design

Resistance to lateral loading may be provided by friction acting at the base of foundations and by
passive earth pressure. An allowable coefficient of friction of 0.3 may be used with the dead

load forces.

Passive geologic pressure for the sides of foundations poured against undisturbed or recompacted
soil may be computed as an equivalent fluid having a density of 250 pounds per cubic foot with a
maximum earth pressure of 2,500 pounds per square foot. The passive and friction components
may be combined for lateral resistance without reduction. A one-third increase in the passive

value may be used for short duration loading such as wind or seismic forces.
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Foundation Settlement

The majority of the foundation settlement is expected to occur on initial application of loading.
Preliminarily, it is anticipated that total settlement between 2% to 3 inches will occur below the
more heavily loaded central core portions of the mat foundation beneath the tower. Settlement

along the edges of the mat footing is estimated to be on the order of 12 inches.

Total settlement of conventional spread footings bearing in the native soils is estimated to be on
the order of 1 inch. Differential settlement of conventional spread footings is estimated to be %

inch.
Additional exploration will be necessary in order to achieve a thorough investigation of the site.
Additional settlement analyses will need to be performed when the project achieves more

definition and structural loading conditions are available.

Foundation Observations

It is critical that all foundation excavations are observed by a representative of this firm to verify
penetration into the recommended bearing materials. The observation should be performed prior
to the placement of reinforcement. Foundations should be deepened to extend into satisfactory
geologic materials, if necessary. Foundation excavations should be cleaned of all loose soils
prior to placing steel and concrete. Any required foundation backfill should be mechanically

compacted, flooding is not permitted.

RETAINING WALL DESIGN

Cantilever retaining walls supporting a level backslope may be designed utilizing a triangular
distribution of active earth pressure. Restrained retaining walls may be designed utilizing a
triangular distribution of at-rest earth pressure. Retaining walls may be designed utilizing the

following table:
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Height of Cantilever Retaining Wall Restrained Retaining Wall
Retaining Wall Triangular Distribution of Triangular Distribution of
(feet) Active Earth Pressure (pcf) At-Rest Earth Pressure (pcf)
10 feet 35 pcf 67 pcf
15 feet 42 pcf 67 pcf
20 feet 47 pcf 67 pcf

The lateral earth pressures recommended above for retaining walls assume that a permanent
drainage system will be installed so that external water pressure will not be developed against the
walls. Additional active pressure should be added for a surcharge condition due to sloping

ground, vehicular traffic or adjacent structures.

The upper ten feet of the retaining wall adjacent to streets, driveways or parking areas should be
designed to resist a uniform lateral pressure of 100 pounds per square foot, acting as a result of
an assumed 300 pounds per square foot surcharge behind the walls due to normal street traffic.
If the traffic is kept back at least ten feet from the retaining walls, the traffic surcharge may be
neglected. Foundations may be designed using the allowable bearing capacities, friction, and
passive earth pressure found in the “Foundation Design” section above.

Dynamic (Seismic) Earth Pressure

Retaining walls exceeding 6 feet in height shall be designed to resist the additional earth pressure
caused by seismic ground shaking. A triangular pressure distribution should be utilized for the
additional seismic loads, with an equivalent fluid pressure of 25 pounds per cubic foot. When
using the code loading combination equations, the seismic earth pressure should be combined
with the lateral active earth pressure for analyses of restrained basement walls under seismic
loading condition.
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Surcharge from Adjacent Structures

As indicated herein, additional active pressure should be added for a surcharge condition due to

sloping ground, vehicular traffic or adjacent structures for retaining walls and shoring design.

The following surcharge equation provided in the LADBS Information Bulletin Document No.
P/BC 2008-83, may be utilized to determine the surcharge loads on basement walls and shoring
system for existing structures located within the 1:1 (h:v) surcharge influence zone of the

excavation and basement.

Resultant lateral force: R = (0.3*P*h%)/(x*+h?)

Location of lateral resultant: d = x*[(x*/h*+1)*tan*(h/x)-(x/h)]

where:

R = resultant lateral force measured in pounds per foot of wall width.

P = resultant surcharge loads of continuous or isolated footings measured in
pounds per foot of length parallel to the wall.

X = distance of resultant load from back face of wall measured in feet.

h = depth below point of application of surcharge loading to top of wall
footing measured in feet.

d = depth of lateral resultant below point of application of surcharge loading
measure in feet.

tan™(h/x) = the angle in radians whose tangent is equal to h/x.

The structural engineer and shoring engineer may use this equation to determine the surcharge

loads based on the loading of the adjacent structures located within the surcharge influence zone.

Waterproofing

Moisture effecting retaining walls is one of the most common post construction complaints.
Poorly applied or omitted waterproofing can lead to efflorescence or standing water inside the
building. Efflorescence is a process in which a powdery substance is produced on the surface of
the concrete by the evaporation of water. The white powder usually consists of soluble salts
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such as gypsum, calcite, or common salt. Efflorescence is common to retaining walls and does

not affect their strength or integrity.

It is recommended that retaining walls be waterproofed. Waterproofing design and inspection of
its installation is not the responsibility of the geotechnical engineer. A qualified waterproofing
consultant should be retained in order to recommend a product or method which would provide

protection to below grade walls.

Retaining Wall Drainage

All retaining walls shall be provided with a subdrain in order to minimize the potential for future
hydrostatic pressure buildup behind the proposed retaining walls. Subdrains may consist of four-
inch diameter perforated pipes, placed with perforations facing down. The pipe shall be encased
in at least one-foot of gravel around the pipe. The gravel may consist of three-quarter inch to

one inch crushed rocks.

A compacted fill blanket or other seal shall be provided at the surface. Retaining walls may be
backfilled with gravel adjacent to the wall to within 2 feet of the ground surface. The onsite
earth materials are acceptable for use as retaining wall backfill as long as they are compacted to a
minimum of 90 percent (or 95 percent for cohesionless soils having less than 15 percent finer
than 0.005 millimeters) of the maximum density as determined by the most recent revision of
ASTM D 1557.

Certain types of subdrain pipe are not acceptable to the various municipal agencies, it is
recommended that prior to purchasing subdrainage pipe, the type and brand is cleared with the

proper municipal agencies. Subdrainage pipes should outlet to an acceptable location.

Where retaining walls are to be constructed adjacent to property lines, there is usually not

enough space for placement of a standard perforated pipe and gravel drainage system. Under
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these circumstances, every other head joints may be left out, or 2-inch diameter weepholes may
be placed at the 8 feet on center along the base of the wall. The wall shall be backfilled with a
minimum of 1 foot of gravel above the base of the retaining wall. The gravel may consist of

three-quarter inch to one inch crushed rocks.

Where retaining walls are to be constructed adjacent to property lines there is usually not enough
space for emplacement of a standard pipe and gravel drainage system. Under these
circumstances, the use of a flat drainage produce is acceptable.

The lateral earth pressures recommended above for retaining walls assume that a permanent
drainage system will be installed so that external water pressure will not be developed against the
walls. If a drainage system is not provided, the walls should be designed to resist an external
hydrostatic pressure due to water in addition to the lateral earth pressure. In any event, it is

recommended that retaining walls be waterproofed.

Retaining Wall Backfill

Any required backfill should be mechanically compacted in layers not more than 8 inches thick,
to at least 90 percent (or 95 percent for cohesionless soils having less than 15 percent finer than
0.005 millimeters) of the maximum density obtainable by the latest revision of ASTM D1557.
Flooding should not be permitted. Proper compaction of the backfill will be necessary to reduce
settlement of overlying walks and paving. Some settlement of required backfill should be
anticipated, and any utilities supported therein should be designed to accept differential
settlement, particularly at the points of entry to the structure.

Proper compaction of the backfill will be necessary to reduce settlement of overlying walks and
paving. Some settlement of required backfill should be anticipated, and any utilities supported
therein should be designed to accept differential settlement, particularly at the points of entry to

the structure.
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Sump Pump Design

The purpose of the recommended retaining wall backdrainage system is to relieve hydrostatic
pressure. Seepage of water was encountered at depths between 22 and 26% feet in Boring
Number 1 and 2, respectively. However, groundwater was not encountered in Boring Number 3

and 4, which were excavated to depths of 40 feet below the existing site grade.

The historically highest groundwater level is on the order of 20 feet below the existing site grade.
Preliminarily, the proposed lowest subterranean level is to be serviced by the backdrainage
system will extend to a maximum depth of 20 feet below the existing site grade. It is anticipated
that the only water which could affect the proposed retaining walls would be irrigation waters
and precipitation. Additionally the site grading is such that all drainage is directed to the street

and the structure has been designed with adequate non-erosive drainage devices.

Based on these considerations the retaining wall backdrainage system is not expected to
experience an appreciable flow of water, and in particular, no groundwater will affect it.

However, for the purposes of design, a flow of 20 gallons per minute may be assumed.

TEMPORARY EXCAVATIONS

It is anticipated that excavations on the order of 15 to 30 feet in vertical height will be required
for the proposed subterranean levels and foundation elements. The excavations are expected to
expose fill and dense native soils, which are suitable for vertical excavations up to 5 feet where
not surcharged by adjacent traffic or structures. Excavations which will be surcharged by

adjacent traffic, public way, properties, or structures should be shored.

Where sufficient space is available, temporary unsurcharged embankments could be sloped back
without shoring. Excavations over 5 feet in height should may be excavated at a uniform 1:1
(h:v) slope gradient in its entirety to a maximum height of 20 feet. A uniform sloped excavation

does not have a vertical component.
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Where sloped embankments are utilized, the tops of the slopes should be barricaded to prevent
vehicles and storage loads within seven feet of the tops of the slopes. If the temporary
construction embankments are to be maintained during the rainy season, berms are suggested
along the tops of the slopes where necessary to prevent runoff water from entering the
excavation and eroding the slope faces. The soils exposed in the cut slopes should be inspected
during excavation by personnel from this office so that modifications of the slopes can be made

if variations in the soil conditions occur.

It is critical that the soils exposed in the cut slopes are observed by a representative of this office
during excavation so that modifications of the slopes can be made if variations in the earth
material conditions occur. All excavations should be stabilized within 30 days of initial
excavation. Water should not be allowed to pond on top of the excavation nor to flow towards it.

Temporary Dewatering

Seepage of water was encountered at depths between 22 and 26 feet in Boring Number 1 and 2,
respectively. However, groundwater was not encountered in Boring Number 3 and 4, which were

excavated to depths of 40 feet below the existing site grade.

Preliminarily, it is anticipated that the proposed subterranean levels and foundation elements will
extend on the order of 15 to 30 feet below existing site grades. Continuous groundwater is not

expected, however, finite zones of perched groundwater could be encountered locally.

Temporary dewatering should be installed as necessary. Temporary dewatering should consist
of gravel-filled drainage trenches leading to a sump area. The collected water should be pumped
to an acceptable disposal area. Where the exposed subgrade is wet pumping may be encountered.

Under these conditions please refer to the “Wet Soils” section of this report.
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Excavation Observations

It is critical that the soils exposed in the cut slopes are observed by a representative of
Geotechnologies, Inc. during excavation so that modifications of the slopes can be made if
variations in the geologic material conditions occur. Many building officials require that
temporary excavations should be made during the continuous observations of the geotechnical

engineer. All excavations should be stabilized within 30 days of initial excavation.

SHORING DESIGN

The following information on the design and installation of the shoring is as complete as possible
at this time. It is suggested that a review of the final shoring plans and specifications be made by

this office prior to bidding or negotiating with a shoring contractor be made.

One method of shoring would consist of steel soldier piles, placed in drilled holes and backfilled
with concrete. The soldier piles may be designed as cantilevers or laterally braced utilizing

drilled tie-back anchors or raker braces.

Soldier Piles

Drilled cast-in-place soldier piles should be placed no closer than 2 diameters on center. The
minimum diameter of the piles is 18 inches. Structural concrete should be used for the soldier
piles below the excavation; lean-mix concrete may be employed above that level. As an
alternative, lean-mix concrete may be used throughout the pile where the reinforcing consists of
a wideflange section. The slurry must be of sufficient strength to impart the lateral bearing
pressure developed by the wideflange section to the earth materials. For design purposes, an
allowable passive value for the earth materials below the bottom plane of excavation may be
assumed to be 600 pounds per square foot per foot. To develop the full lateral value, provisions
should be implemented to assure firm contact between the soldier piles and the undisturbed earth

materials.
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The frictional resistance between the soldier piles and retained earth material may be used to
resist the vertical component of the anchor load. The coefficient of friction may be taken as 0.3
based on uniform contact between the steel beam and lean-mix concrete and retained earth. The
portion of soldier piles below the plane of excavation may also be employed to resist the
downward loads. The downward capacity may be determined using a frictional resistance of 450
pounds per square foot. The minimum depth of embedment for shoring piles is 5 feet below the
bottom of the footing excavation, or 7 feet below the bottom of excavated plane, whichever is

deeper.

Casing may be required should caving be experienced in the saturated earth materials. If casing
is used, extreme care should be employed so that the pile is not pulled apart as the casing is
withdrawn. At no time should the distance between the surface of the concrete and the bottom of

the casing be less than 5 feet.

Piles placed below the water level will require the use of a tremie to place the concrete into the
bottom of the hole. A tremie shall consist of a water-tight tube having a diameter of not less than
10 inches with a hopper at the top. The tube shall be equipped with a device that will close the
discharge end and prevent water from entering the tube while it is being charged with concrete.
The tremie shall be supported so as to permit free movement of the discharge end over the entire
top surface of the work and to permit rapid lowering when necessary to retard or stop the flow of
concrete. The discharge end shall be closed at the start of the work to prevent water entering the
tube and shall be entirely sealed at all times, except when the concrete is being placed. The
tremie tube shall be kept full of concrete. The flow shall be continuous until the work is
completed and the resulting concrete seal shall be monolithic and homogeneous. The tip of the
tremie tube shall always be kept about five feet below the surface of the concrete and definite
steps and safeguards should be taken to insure that the tip of the tremie tube is never raised above

the surface of the concrete.
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A special concrete mix should be used for concrete to be placed below water. The design shall
provide for concrete with a strength of 1,000 psi over the initial job specification. An admixture
that reduces the problem of segregation of paste/aggregates and dilution of paste shall be
included. The slump shall be commensurate to any research report for the admixture, provided

that it shall also be the minimum for a reasonable consistency for placing when water is present.

Lagqging

Soldier piles and anchors should be designed for the full anticipated pressures. Due to the
cohesionless nature of the underlying earth materials, lagging will be required throughout the
entire depth of the excavation. Due to arching in the geologic materials, the pressure on the
lagging will be less. It is recommended that the lagging should be designed for the full design
pressure but be limited to a maximum of 400 pounds per square foot. It is recommended that a
representative of this firm observe the installation of lagging to insure uniform support of the

excavated embankment.

Lateral Pressures

A triangular distribution of lateral earth pressure should be utilized for the design of cantilevered
shoring system. A trapezoidal distribution of lateral earth pressure would be appropriate where
shoring is to be restrained at the top by bracing or tie backs. The design of trapezoidal
distribution of pressure is shown in the diagram below. Equivalent fluid pressures for the design

of cantilevered and restrained shoring are presented in the following table:

Cantilever Shoring System Restrained Shoring System
Height of Shoring Equivalent Fluid Pressure (pcf) Lateral Earth Pressure (psf)*
(feet) Triangular Distribution of Pressure | Trapezoidal Distribution of Pressure
20 feet 36 pcf 24H psf
25 feet 40 pcf 26H psf
30 feet 44 pcf 28H psf

*Where H is the height of the shoring in feet.
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TRAPEZOIDAL DISTRIBUTION OF PRESSURE
0.2H
H 0.6H
0.2H

Where a combination of sloped embankment and shoring is utilized, the pressure will be greater
and must be determined for each combination. Additional active pressures should be applied

where the shoring will be surcharged by adjacent traffic or structures.

The upper ten feet of the retaining wall adjacent to streets, driveways or parking areas should be
designed to resist a uniform lateral pressure of 100 pounds per square foot, acting as a result of
an assumed 300 pounds per square foot surcharge behind the walls due to normal street traffic.
If the traffic is kept back at least ten feet from the retaining walls, the traffic surcharge may be
neglected. Foundations may be designed using the allowable bearing capacities, friction, and
passive earth pressure found in the “Foundation Design” section above.

Tied-Back Anchors

Tied-back anchors may be used to resist lateral loads. Friction anchors are recommended. For

design purposes, it may be assumed that the active wedge adjacent to the shoring is defined by a
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plane drawn 35 degrees with the vertical through the bottom plane of the excavation. Friction

anchors should extend a minimum of 20 feet beyond the potentially active wedge.

Drilled friction anchors may be designed for a skin friction of 300 pounds per square foot.
Pressure grouted anchor may be designed for a skin friction of 2,000 pounds per square foot.
Where belled anchors are utilized, the capacity of belled anchors may be designed by assuming
the diameter of the bonded zone is equivalent to the diameter of the bell. Only the frictional

resistance developed beyond the active wedge would be effective in resisting lateral loads.

It is recommended that at least 3 of the initial anchors have their capacities tested to 200 percent
of their design capacities for a 24-hour period to verify their design capacity. The total
deflection during this test should not exceed 12 inches. The anchor deflection should not exceed

0.75 inches during the 24 hour period, measured after the 200 percent load has been applied.

All anchors should be tested to at least 150 percent of design load. The total deflection during
this test should not exceed 12 inches. The rate of creep under the 150 percent test load should
not exceed 0.1 inch over a 15 minute period in order for the anchor to be approved for the design

loading.

After a satisfactory test, each anchor should be locked-off at the design load. This should be
verified by rechecking the load in the anchor. The load should be within 10 percent of the design
load. Where satisfactory tests are not attained, the anchor diameter and/or length should be
increased or additional anchors installed until satisfactory test results are obtained. The
installation and testing of the anchors should be observed by the geotechnical engineer. Minor

caving during drilling of the anchors should be anticipated.
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Anchor Installation

Tied-back anchors may be installed between 20 and 40 degrees below the horizontal. Caving of
the anchor shafts, particularly within sand deposits, should be anticipated and the following
provisions should be implemented in order to minimize such caving. The anchor shafts should
be filled with concrete by pumping from the tip out, and the concrete should extend from the tip
of the anchor to the active wedge. In order to minimize the chances of caving, it is
recommended that the portion of the anchor shaft within the active wedge be backfilled with
sand before testing the anchor. This portion of the shaft should be filled tightly and flush with
the face of the excavation. The sand backfill should be placed by pumping; the sand may contain

a small amount of cement to facilitate pumping.
Deflection

It is difficult to accurately predict the amount of deflection of a shored embankment. It should
be realized that some deflection will occur. It is estimated that the deflection could be on the
order of one inch at the top of the shored embankment. If greater deflection occurs during
construction, additional bracing may be necessary to minimize settlement of adjacent buildings
and utilities in adjacent street and alleys. If desired to reduce the deflection, a greater active
pressure could be used in the shoring design. Where internal bracing is used, the rakers should
be tightly wedged to minimize deflection. The proper installation of the raker braces and the

wedging will be critical to the performance of the shoring.

The City of Los Angeles Department of Building and Safety requires limiting shoring deflection
to Y2 inch at the top of the shored embankment where a structure is within a 1:1 plane projected
up from the base of the excavation. A maximum deflection of 1-inch has been allowed provided

there are no structures within a 1:1 plane drawn upward from the base of the excavation.
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Monitoring

Because of the depth of the excavation, some mean of monitoring the performance of the shoring
system is suggested. The monitoring should consist of periodic surveying of the lateral and
vertical locations of the tops of all soldier piles and the lateral movement along the entire lengths
of selected soldier piles. Also, some means of periodically checking the load on selected anchors

will be necessary, where applicable.

Some movement of the shored embankments should be anticipated as a result of the relatively
deep excavation. It is recommended that photographs of the existing buildings on the adjacent
properties be made during construction to record any movements for use in the event of a

dispute.

Shoring Observations

It is critical that the installation of shoring is observed by a representative of Geotechnologies,
Inc. Many building officials require that shoring installation should be performed during
continuous observation of a representative of the geotechnical engineer. The observations insure
that the recommendations of the geotechnical report are implemented and so that modifications
of the recommendations can be made if variations in the geologic material or groundwater
conditions warrant. The observations will allow for a report to be prepared on the installation of

shoring for the use of the local building official, where necessary.

SLABS ON GRADE

Concrete Slabs-on Grade

Concrete floor slabs should be a minimum of 5 inches in thickness, and should be reinforced

with a minimum of #4 steel bars on 16-inch centers each way. Slabs-on-grade should be cast
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over undisturbed natural geologic materials or properly controlled fill materials. Any geologic
materials loosened or over-excavated should be wasted from the site or properly compacted to 90
percent (or 95 percent for cohesionless soils having less than 15 percent finer than 0.005

millimeters) of the maximum dry density.

Outdoor concrete flatwork should be a minimum of 4 inches in thickness, and should be
reinforced with a minimum of #3 steel bars on 18-inch centers each way. Outdoor concrete
flatwork should be cast over undisturbed natural geologic materials or properly controlled fill
materials. Any geologic materials loosened or over-excavated should be wasted from the site or
properly compacted to 90 percent (or 95 percent for cohesionless soils having less than 15

percent finer than 0.005 millimeters) of the maximum dry density.

Design of Slabs That Receive Moisture-Sensitive Floor Coverings

Geotechnologies, Inc. does not practice in the field of moisture vapor transmission evaluation
and mitigation. Therefore it is recommended that a qualified consultant be engaged to evaluate
the general and specific moisture vapor transmission paths and any impact on the proposed
construction. The qualified consultant should provide recommendations for mitigation of

potential adverse impacts of moisture vapor transmission on various components of the structure.

Where dampness would be objectionable, it is recommended that the floor slabs should be
waterproofed. A qualified waterproofing consultant should be retained in order to recommend a

product or method which would provide protection for concrete slabs-on-grade.

All concrete slabs-on-grade should be supported on vapor retarder. The design of the slab and
the installation of the vapor retarder should comply with the most recent revisions of ASTM E
1643 and ASTM E 1745. The vapor retarder should comply with ASTM E 1745 Class A

requirements.
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Where a vapor retarder is used, a low-slump concrete should be used to minimize possible
curling of the slabs. The barrier can be covered with a layer of trimable, compactible, granular
fill, where it is thought to be beneficial. See ACI 302.2R-32, Chapter 7 for information on the

placement of vapor retarders and the use of a fill layer.

Concrete Crack Control

The recommendations presented in this report are intended to reduce the potential for cracking of
concrete slabs-on-grade due to settlement. However even where these recommendations have
been implemented, foundations, stucco walls and concrete slabs-on-grade may display some
cracking due to minor soil movement and/or concrete shrinkage. The occurrence of concrete
cracking may be reduced and/or controlled by limiting the slump of the concrete used, proper
concrete placement and curing, and by placement of crack control joints at reasonable intervals,

in particular, where re-entrant slab corners occur.

For standard control of concrete cracking, a maximum crack control joint spacing of 10 feet
should not be exceeded. Lesser spacing would provide greater crack control. Joints at curves and
angle points are recommended. The crack control joints should be installed as soon as practical
following concrete placement. Crack control joints should extend a minimum depth of one-

fourth the slab thickness. Construction joints should be designed by a structural engineer.

Complete removal of the existing fill soils beneath outdoor flatwork such as walkways or patio
areas, is not required, however, due to the rigid nature of concrete, some cracking, a shorter
design life and increased maintenance costs should be anticipated. In order to provide uniform
support beneath the flatwork it is recommended that a minimum of 12 inches of the exposed
subgrade beneath the flatwork be scarified and recompacted to 90 percent (or 95 percent for

cohesionless soils having less than 15 percent finer than 0.005 millimeters) relative compaction.
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PAVEMENTS

Prior to placing paving, the existing grade should be scarified to a depth of 12 inches, moistened
as required to obtain optimum moisture content, and recompacted to 95 percent of the maximum
density as determined by the most recent revision of ASTM D 1557. The client should be aware
that removal of all existing fill in the area of new paving is not required, however, pavement
constructed in this manner will most likely have a shorter design life and increased maintenance

costs. The following pavement sections are recommended:

Service Asphalt Pavement Thickness Base Course
Inches Inches
Passenger Cars 3 4
Moderate Truck 4 6
Heavy Truck 6 9

A subgrade modulus of 100 pounds per cubic inch may be assumed for design of concrete
paving. Concrete paving for passenger cars and moderate truck traffic shall be a minimum of 6
inches in thickness, and shall be underlain by 4 inches of aggregate base. Concrete paving for
heavy truck traffic shall be a minimum of 7% inches in thickness, and shall be underlain by 6
inches of aggregate base. For standard crack control maximum expansion joint spacing of 10
feet should not be exceeded. Lesser spacing would provide greater crack control. Joints at

curves and angle points are recommended.

Aggregate base should be compacted to a minimum of 95 percent of the most recent revision of
ASTM D 1557 laboratory maximum dry density. Base materials should conform to Sections
200-2.2 or 200-2.4 of the “Standard Specifications for Public Works Construction”, (Green
Book), latest edition.
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SITE DRAINAGE

Proper surface drainage is critical to the future performance of the project. Saturation of a soil
can cause it to lose internal shear strength and increase its compressibility, resulting in a change

in the designed engineering properties. Proper site drainage should be maintained at all times.

All site drainage should be collected and transferred to the street in non-erosive drainage devices.
The proposed structure should be provided with roof drainage. Discharge from downspouts, roof
drains and scuppers should not be permitted on unprotected soils within five feet of the building
perimeter. Drainage should not be allowed to pond anywhere on the site, and especially not
against any foundation or retaining wall. Drainage should not be allowed to flow uncontrolled
over any descending slope. Planters which are located within a distance equal to the depth of a
retaining wall should be sealed to prevent moisture adversely affecting the wall. Planters which
are located within five feet of a foundation should be sealed to prevent moisture affecting the

earth materials supporting the foundation.

STORMWATER DISPOSAL

Preliminarily, it is anticipated that the proposed subterranean levels and foundation elements will

extend between 15 and 30 feet below the existing site grade.

Bedrock is anticipated between 22 and 32 feet below the existing site grade. By nature, the
underlying bedrock is relatively impermeable, and therefore, it is the opinion of this firm that

stormwater infiltration is not feasible for the project site.

DESIGN REVIEW

Engineering of the proposed project should not begin until approval of the geotechnical report by
the Building Official is obtained in writing. Significant changes in the geotechnical

recommendations may result during the building department review process.
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It is recommended that the geotechnical aspects of the project be reviewed by this firm during
the design process. This review provides assistance to the design team by providing specific
recommendations for particular cases, as well as review of the proposed construction to evaluate

whether the intent of the recommendations presented herein are satisfied.

CONSTRUCTION MONITORING

Geotechnical observations and testing during construction are considered to be a continuation of
the geotechnical investigation. It is critical that this firm review the geotechnical aspects of the
project during the construction process. Compliance with the design concepts, specifications or
recommendations during construction requires review by this firm during the course of
construction. All foundations should be observed by a representative of this firm prior to placing
concrete or steel. Any fill which is placed should be observed, tested, and verified if used for
engineered purposes. Please advise Geotechnologies, Inc. at least twenty-four hours prior to any

required site visit.

If conditions encountered during construction appear to differ from those disclosed herein, notify
Geotechnologies, Inc. immediately so the need for modifications may be considered in a timely

manner.

It is the responsibility of the contractor to ensure that all excavations and trenches are properly
sloped or shored. All temporary excavations should be cut and maintained in accordance with
applicable OSHA rules and regulations.

EXCAVATION CHARACTERISTICS

The exploration performed for this investigation is limited to the geotechnical excavations
described. Direct exploration of the entire site would not be economically feasible. The owner,
design team and contractor must understand that differing excavation and drilling conditions may

be encountered based on boulders, gravel, oversize materials, groundwater and many other
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conditions. Fill materials, especially when they were placed without benefit of modern grading
codes, regularly contain materials which could impede efficient grading and drilling. Southern
California sedimentary bedrock is known to contain variable layers which reflect differences in
depositional environment. Such layers may include abundant gravel, cobbles and boulders.
Similarly bedrock can contain concretions. Concretions are typically lenticular and follow the
bedding. They are formed by mineral deposits. Concretions can be very hard. Excavation and
drilling in these areas may require full size equipment and coring capability. The contractor
should be familiar with the site and the geologic materials in the vicinity.

CLOSURE AND LIMITATIONS

The purpose of this report is to aid in the design and completion of the described project.
Implementation of the advice presented in this report is intended to reduce certain risks
associated with construction projects. The professional opinions and geotechnical advice
contained in this report are sought because of special skill in engineering and geology and were
prepared in accordance with generally accepted geotechnical engineering practice.
Geotechnologies, Inc. has a duty to exercise the ordinary skill and competence of members of the
engineering profession. Those who hire Geotechnologies, Inc. are not justified in expecting
infallibility, but can expect reasonable professional care and competence.

The scope of the geotechnical services provided did not include any environmental site
assessment for the presence or absence of organic substances, hazardous/toxic materials in the

soil, surface water, groundwater, or atmosphere, or the presence of wetlands.

Proper compaction is necessary to reduce settlement of overlying improvements. Some
settlement of compacted fill should be anticipated. Any utilities supported therein should be
designed to accept differential settlement. Differential settlement should also be considered at

the points of entry to the structure.
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GEOTECHNICAL TESTING

Classification and Sampling

The soil is continuously logged by a representative of this firm and classified by visual
examination in accordance with the Unified Soil Classification system. The field classification is
verified in the laboratory, also in accordance with the Unified Soil Classification System.
Laboratory classification may include visual examination, Atterberg Limit Tests and grain size

distribution. The final classification is shown on the excavation logs.

Samples of the geologic materials encountered in the exploratory excavations were collected and
transported to the laboratory. Undisturbed samples of soil are obtained at frequent intervals.
Unless noted on the excavation logs as an SPT sample, samples acquired while utilizing a
hollow-stem auger drill rig are obtained by driving a thin-walled, California Modified Sampler
with successive 30-inch drops of a 140-pound hammer. The soil is retained in brass rings of 2.50
inches outside diameter and 1.00 inch in height. The central portion of the samples are stored in
close fitting, waterproof containers for transportation to the laboratory. Samples noted on the
excavation logs as SPT samples are obtained in accordance with the most recent revision of
ASTM D 1586. Samples are retained for 30 days after the date of the geotechnical report.

Moisture and Density Relationships

The field moisture content and dry unit weight are determined for each of the undisturbed soil
samples, and the moisture content is determined for SPT samples by the most recent revision of
ASTM D 4959 or ASTM D 4643. This information is useful in providing a gross picture of the
soil consistency between exploration locations and any local variations. The dry unit weight is
determined in pounds per cubic foot and shown on the “Excavation Logs”, A-Plates. The field

moisture content is determined as a percentage of the dry unit weight.
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Direct Shear Testing

Shear tests are performed by the most recent revision of ASTM D 3080 with a strain controlled,
direct shear machine manufactured by Soil Test, Inc. or a Direct Shear Apparatus manufactured
by GeoMatic, Inc. The rate of deformation is approximately 0.025 inches per minute. Each
sample is sheared under varying confining pressures in order to determine the Mohr-Coulomb
shear strength parameters of the cohesion intercept and the angle of internal friction. Samples
are generally tested in an artificially saturated condition. Depending upon the sample location
and future site conditions, samples may be tested at field moisture content. The results are

plotted on the "Shear Test Diagram,” B-Plates.

The most recent revision of ASTM 3080 limits the particle size to 10 percent of the diameter of
the direct shear test specimen. The sheared sample is inspected by the laboratory technician
running the test. The inspection is performed by splitting the sample along the sheared plane and
observing the soils exposed on both sides. Where oversize particles are observed in the shear
plane, the results are discarded and the test run again with a fresh sample.

Consolidation Testing

Settlement predictions of the soil's behavior under load are made on the basis of the
consolidation tests using the most recent revision of ASTM D 2435. The consolidation
apparatus is designed to receive a single one-inch high ring. Loads are applied in several
increments in a geometric progression, and the resulting deformations are recorded at selected
time intervals. Porous stones are placed in contact with the top and bottom of each specimen to
permit addition and release of pore fluid. Samples are generally tested at increased moisture
content to determine the effects of water on the bearing soil. The normal pressure at which the
water is added is noted on the drawing. Results are plotted on the "Consolidation Test," C-
Plates.
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Expansion Index Testing

The expansion tests performed on the remolded samples are in accordance with the Expansion
Index testing procedures, as described in the most recent revision of ASTM D4829. The soil
sample is compacted into a metal ring at a saturation degree of 50 percent. The ring sample is
then placed in a consolidometer, under a vertical confining pressure of 1 Ibf/square inch and
inundated with distilled water. The deformation of the specimen is recorded for a period of 24
hour or until the rate of deformation becomes less than 0.0002 inches/hour, whichever occurs
first. The expansion index, El, is determined by dividing the difference between final and initial

height of the ring sample by the initial height, and multiplied by 1,000.

Laboratory Compaction Characteristics

The maximum dry unit weight and optimum moisture content of a soil are determined by use of
the most recent revision of ASTM D 1557. A soil at a selected moisture content is placed in five
layers into a mold of given dimensions, with each layer compacted by 25 blows of a 10 pound
hammer dropped from a distance of 18 inches subjecting the soil to a total compactive effort of
about 56,000 pounds per cubic foot. The resulting dry unit weight is determined. The procedure
is repeated for a sufficient number of moisture contents to establish a relationship between the
dry unit weight and the water content of the soil. The data when plotted represent a curvilinear
relationship known as the compaction curve. The values of optimum moisture content and

modified maximum dry unit weight are determined from the compaction curve.

Grain Size Distribution

These tests cover the quantitative determination of the distribution of particle sizes in soils.
Sieve analysis is used to determine the grain size distribution of the soil larger than the Number
200 sieve. The most recent revision of ASTM D 422 is used to determine particle sizes smaller
than the Number 200 sieve. A hydrometer is used to determine the distribution of particle sizes
by a sedimentation process. The grain size distributions are plotted on the E-Plates presented in

the Appendix of this report.
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BORING LOG NUMBER 1

Jamison Properties Date: 09/29/15
File No. 21051 Method: 8-inch diameter Hollow Stem Auger
km
Sample Blows Moisture Dry Density | Depthin USCS Description
Depth ft. | per ft. | content % p.c.f. feet Class. |Surface Conditions: Asphalt
0-- 3-inch Asphalt over 3-inch Base
1-- FILL: Silty Sand, dark brown to yellowish brown, slightly moist,
- medium dense to dense, fine to medium grained, occasional gravel,
2-- brick and concrete fragments
3 --
4 --
5 8 12.2 SPT B e —— e —— ——— -
- Clayey Sand to Sandy Clay, brown, slightly moist, loose to medium
6 -- dense, medium firm, fine to coarse grained, slightly porous, with
- occasional gravel
7 --
75 20 12.1 107.6 -
8 -- SC |Clayey Sand, dark grayish brown, moist, dense, fine grained
9--
10 14 15.7 SPT 10 --
- CL [Sandy Clay, dark grayish brown, moist, medium firm to stiff, fine
11 -- grained
12 --
12.5 15 23.0 96.0 -
13 --
14 --
15 10 17.8 SPT 15 --
16 --
17 --
17.5 11 24.3 95.3 -
18 --
19 --
20 18 27.2 SPT 20 --
21 --
22 --
22.5 22 23.3 98.1 -
23 -- SC |Clayey Sand, olive brown, wet, medium dense to dense, fine grained
24 --
25 20 245 SPT 25 --
- CL [Sandy Clay, olive brown, wet, medium firm, fine grained

GEOTECHNOLOGIES, INC. Plate A-1a



Jamison Properties

BORING LOG NUMBER 1

File No. 21051
km
Sample Blows Moisture Dry Density | Depthin USCS Description
Depth ft. | per ft. | content % p.c.f. feet Class.
26 --
27 --
27.5 39 175 107.6 -
28 -- SM |[Silty Sand, olive brown, wet, dense, fine grained
29 --
30 23 19.1 SPT 30 --
31 --
32 --
325 22 30.4 95.9 -
33 -- CL [Sandy Clay, olive, very moist, stiff, fine grained
34 --
35 17 22.7 SPT 35 --
36 --
37 --
375 50 20.2 103.7 -
50/6™ 38 -- SM [Silty Sand, dark olive brown, wet, very dense, fine to medium grained
39 --
40 34 20.3 SPT 40 --
41 --
42 --
42.5 41 17.3 110.4 -
50/6" 43 --
44 --
45 34 25.9 SPT 45 --
- BEDROCK: Siltstone to Shale, olive gray to dark gray, moist,
46 -- moderately hard
47 --
475 61 21.6 106.4 -
48 --
49 --
50 35 21.8 SPT 50 --

GEOTECHNOLOGIES, INC.

Plate A-1b




BORING LOG NUMBER 1

Jamison Properties

File No. 21051
km
Sample Blows Moisture Dry Density | Depthin USCS Description
Depth ft. | per ft. | content % p.c.f. feet Class.
51 --
52 --
52.5 48 17.2 111.2 - T

50/3" 53 -- Sandstone to Siltstone, gray, moist, hard

54 --
55 47 20.8 SPT 55 --

50/3" -
56 --
57 --

57.5 | 100/7" 15.7 113.1 -
58 --
59 --
60 49 21.7 SPT 60 --

50/5" - Total Depth 60 feet

61 -- Water at 22 feet
- Fill to 7v2 feet
62 --
63 -- NOTE: The stratification lines represent the approximate
- boundary between earth types; the transition may be gradual.

64 --

- Used 8-inch diameter Hollow-Stem Auger
65 -- 140-Ib. Automatic Hammer, 30-inch drop

- Modified California Sampler used unless otherwise noted
66 --

- SPT=Standard Penetration Test
67 --

68 --

69 --

70 --

71 --

72 --

73 --

74 -

75 --

GEOTECHNOLOGIES, INC. Plate A-1c




Jamison Properties

File No. 21051

km

BORING LOG NUMBER 2

Date: 09/29/15
Method: 8-inch diameter Hollow Stem Auger

Sample
Depth ft.

Blows
per ft.

Moisture
content %

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

Description
Surface Conditions: Asphalt

7.5

10

15

20

25

22

11

12

34

34

33

13.8

10.8

13.3

14.5

18.2

17.1

111.0

103.5

101.5

112.4

106.4

105.8

0--

14 -
15 -
16 -
17 -
18 -
19 --
20 --
21 -
22 -
23 -
24 -

25 --

3-inch Asphalt over 3-inch Base

FILL: Silty Sand, dark to yellowish brown, slightly moist, medium
dense, fine to medium grained, with occasional gravel, brick and
concrete fragments

SM

Silty Sand, dark brown, moist, medium dense to dense, fine to
medium grained

CL

Sandy Clay, dark brown, moist, very stiff, fine grained

SC

Clayey Sand, dark brown, moist, dense, fine to medium grained

GEOTECHNOLOGIES, INC.

Plate A-2a



BORING LOG NUMBER 2

Jamison Properties
File No. 21051

km
Sample | Blows | Moisture Dry Density | Depthin UsCs Description
Depth ft. | per ft. | content % p.c.f. feet Class.

26 --

27 --

28 --

29 --

30 18 35.7 91.0 30 --
- CL [Sandy Clay, dark olive brown, very moist, very stiff, fine grained
31 --

32 --

33 --

34 --

35 53 20.3 104.9 35 --

- SP |Sand, dark to yellowish brown, wet, very dense, fine to coarse
36 -- grained

37 --

38 --

39 --

40 35 33.8 85.9 40 --

- BEDROCK: Siltstone, olive gray, moist, moderately hard to hard
41 --

42 --

43 --
44 --
45 | 25 | 300 91.0 45 --
50/6" -
46 --

- NOTE: The stratification lines represent the approximate
47 -- boundary between earth types; the transition may be gradual.
48 -- Used 8-inch diameter Hollow-Stem Auger

- 140-Ib. Automatic Hammer, 30-inch drop
49 -- Modified California Sampler used unless otherwise noted

50 20 32.1 89.8 50 --

50/5" - Total Depth 50 feet
Water at 26% feet
Fill to 5Y feet

GEOTECHNOLOGIES, INC. Plate A-2b




Jamison Properties

File No. 21051

km

BORING LOG NUMBER 3

Date: 09/30/15
Method: 8-inch diameter Hollow Stem Auger

Sample
Depth ft.

Blows
per ft.

Moisture
content %

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

Description
Surface Conditions: Asphalt

7.5

10

15

20

25

11

14

25

58

15

15

14.1

12.9

14.0

14.5

43.5

37.0

110.5

114.0

115.4

114.2

75.3

77

0--

14 -
15 -
16 -
17 -
18 -
19 --
20 --
21 -
22 -
23 -
24 -

25 --

4-inch Asphalt over 4-inch Base

FILL: Silty Sand, dark brown, slightly moist, medium dense, fine
to medium grained, occasional gravel, slightly porous

CL

Sandy Clay, dark brown, moist, medium firm to stiff, fine to
medium grained

SM

Silty Sand, dark to yellowish brown, moist, very dense, fine to
medium grained

CL

Sandy Clay, grayish brown, moist to very moist, medium stiff

GEOTECHNOLOGIES, INC.

Plate A-3a



BORING LOG NUMBER 3

Jamison Properties
File No. 21051

km
Sample | Blows | Moisture Dry Density | Depthin UsCs Description
Depth ft. | per ft. | content % p.c.f. feet Class.

26 --

27 --

28 --

29 --

30 60 34.0 85.5 30 --

- BEDROCK: Shale, dark olive gray, moist, moderately hard to
31 -- hard

32 --

33 --

34 --

35 29 34.1 87.8 35 --
50/5" -
36 --

37 --

38 --

39 --

40 31 37.7 80.3 40 --

50/6" - Total Depth 40 feet

41 -- Water Seepage at 35 feet
- Fill to 5% feet

42 --

43 -- NOTE: The stratification lines represent the approximate
- boundary between earth types; the transition may be gradual.
44 --
- Used 8-inch diameter Hollow-Stem Auger
45 -- 140-Ib. Automatic Hammer, 30-inch drop
- Modified California Sampler used unless otherwise noted
46 --

47 -

48 --

49 --

50 --

GEOTECHNOLOGIES, INC. Plate A-3b




BORING LOG NUMBER 4

Jamison Properties Date: 09/30/15
File No. 21051 Method: 8-inch diameter Hollow Stem Auger
km
Sample | Blows | Moisture Dry Density | Depthin UsCs Description
Depth ft. | per ft. | content % p.c.f. feet Class. |Surface Conditions: Asphalt
0-- 4-inch Asphalt over 4-inch Base
1-- FILL: Sandy Clay, dark brown, moist, medium firm to stiff, fine
- to medium grained
2 -
3 -
4 --
5 7 10.5 SPT 5--
6 --
7 -- SC |Clayey Sand, dark brown, moist, medium dense to dense, fine
7.5 16 23.8 95.9 - grained
8 --
9 --
10 12 20.0 SPT 10 --
11 --
12 --
125 37 19.0 109.6 -
13 --
14 --
15 11 22.1 SPT 15 --
- CL [Sandy Clay, dark to yellowish brown, moist, stiff, fine grained
16 --
17 --
175 45 4.6 113.0 -
18 -- | SM/SP |Silty Sand to Sand, yellowish brown, slightly moist, fine to coarse
- grained, with gravel
19 --
20 22 16.3 SPT 20 --
21 --
22 --
22.5 57 28.3 94.2 -
23 -- CL |[Sandy Clay, olive brown to orange brown, moist, very stiff, fine
- grained
24 --
25 18 37.6 SPT 25 --

GEOTECHNOLOGIES, INC. Plate A-4a



BORING LOG NUMBER 4

Jamison Properties
File No. 21051

km
Sample | Blows | Moisture Dry Density | Depthin UsCs Description
Depth ft. | per ft. | content % p.c.f. feet Class.

26 --

27 --

27.5 58 34.2 85.0

28 -- BEDROCK: Shale to Siltstone, olive gray, moist, moderately hard
- to hard
29 --

30 32 34.4 SPT 30 --

31 --
32 --
325 33 35.6 81.7 -

50/3" 33 --

34 --

35 42 42.7 77 35 --
50/4" -
36 --

37 --

38 --

39 --

40 23 37.6 82.0 40 --

50/5" - Total Depth 40 feet
41 -- No Water

- Fill to 6Y2 feet
42 --

43 -- NOTE: The stratification lines represent the approximate
- boundary between earth types; the transition may be gradual.
44 --
- Used 8-inch diameter Hollow-Stem Auger
45 -- 140-Ib. Automatic Hammer, 30-inch drop
- Modified California Sampler used unless otherwise noted
46 --
- SPT=Standard Penetration Test
47 --

48 --

49 --

50 --

GEOTECHNOLOGIES, INC. Plate A-4b




Saturated Shear

3.5 ‘
In-Situ Final
Sample Sample Dry Moisture Moisture
ID Description| Density Content Content
(pcf) (%) (%)
B1 @ 12.5° CL 96.0 23.0 26.7
B2 @ 7.5' SM 103.5 10.8 19.5
3.0 B3 @ 20° CL 753 735 528
B4 @75 SC 95.9 23.8 33.9
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Saturated Shear

35
In-Situ Final B4 @ 32.5' l
Sample Sample Dry Moisture Moisture
ID Description| Density Content Content
(pcf) (%) (%) -
Bl @ 27.5° SC 107.6 175 19.8 B3@s35 ¢
Bl @ 52.5° BDRX 111.2 17.2 18.9
3.0 B2 @ 45° BDRX 91.0 30.0 34.1
B3 @ 35° BDRX 87.8 34.1 39.5 B2 @45 ®
B4@ 325 @ @
2.5
B4 @325 @ B3@35 @
’Ll? Bl1 @ 52.5' I
D 20 B2.@.45".@ B1.@.27.5'
X
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Normal Pressure (KSF)

o: 26.5 degrees
C: 520.0 psf
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Jamison Properties

439 Western Avenue File No. 21491
Glendale, California 91201-2837
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COMPACTION/EXPANSION/SULFATE
DATA SHEET
ASTM D-1557

Sample Bl@1 -5

Soil Type SM

Maximum Density (pcf) 131.0

Optimum Moisture Content (percent) 10.0

Percent finer than 0.005mm (percent) <15%

EXPANSION INDEX

Sample Bl@1 -5

Soil Type SM

Expansion Index — UBC Standard 18-2 54

Expansion Characteristic Moderate

SULFATE CONTENT
Sample Bl@1 -5
Sulfate Content (ppm) <250
PLATED
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Liquid Limit
Sample ID Descriptions Passing #200  Liquid Limit Plastic Limit = Plastic Index
BL@ 5 CL 51.5 30.0 15.0 15.0
Bl @ 10' CL 64.3 39.0 14.0 25.0
Bl @ 15' CL 54.2 37.0 16.0 21.0
Bl @ 20 CL 80.0 42.0 18.0 24.0
Bl @ 25' CL 57.6 28.0 18.0 10.0
B1 @ 30' SM 24.4
Bl @ 35 CL 84.5 42.0 17.0 25.0

ATTERBERG LIMITS

i
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The ultimate dovelopment of the site will esewpy an ares of
approximately B4S By 465 feet in plan. snd will comsiet of three 12-stery
Wildiage ., Swo single-story buildings and two-level garsge fasilities.

We hawe previocusly investigated the sites of one of the Li-siory buildings.
snd the adjeining single~story tuilding and garage structnres.® The
development with which this investigation is concermed will comsiast of

twe l2-mtory bulldinge and one pingle-gtory structure, the lecntions of
wiich are shown on Fleate 1, Flot Plan, 0On the basis af onr previons
fuveptigetion, the stmcetures then planned were desgigned to be suprortad
on drilled-asni~belled enissors that renetrats to firm shale that vwnderlles
the site. The pressnt investissti-n was undertaken to determine whether

*ree our Y"Fapord of Pound=tion Invectipetion frocosed Unmsereis]
tmyelorment o Cilahirs Souleverd and ¥arloess  ovenus, Los ingelee,

SYefarnis, for the Pieksen cacdty o Tomgbreotios Conecng
Antoed lentasher oo, V000,




ooncluded thet these conetrustion fasters wenld net sufficiently hinder
installation of foundations to Justify the wee of other foundatien Sypes.

¥hile the shale ie sapable of previding high bearing values, the
Perched vater has oaused the upper fev feet of shale %o deccnt semevhat
veaker then the uaderlyiag materisls. Accordingly. a minimum penstratien
of three feet into the shale fe advieed for all ealesenes. At this sinimms
derth, a desriag value of 12.000 vemads per square fool may be empleyed,
If the pemetration imto the shale 1p inereseed to = depth of five feet.
» bearing value of 16,000 pounds per square faot may be smpleyed. Thees
beering vrluee muply to the totnl of nll derlen loeds, desd, 1ive. nnd

eoienio,

Cuismong venetr ting the minimun dentl of tiree feoi fnt- %' e

a2 woild be escrble of reslstis s the 745,000=-10URd uUrverd Ja . rravided
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0

vard, Los Angeles, California, Several borings were previously drilled in
& portion of this site during our foundation investigations for the Tishmen

not previously explored, The purpose of these borings was to detersine the
depths to shale, and to establish whether the shale is similar in atrength

to the shele encountered in the previocus investigations,

The borings were drilled with 18-inch-diemeter bucket-type
drilling equipment at the locations shown on Plate 1, Plot Plan., (Con-
tinuous observations of the soils encountered in the borings were r:corded
by our jobt engineer, Logs showing the soils encountered in the explora-
tion borings are presented on Flates 2-A through 2-C, The method used in
clessifying the soils is shown on the 501l Classification Chart n FPlate 7,
Undisturbed core samples were -btained from the borings {or examinetisn in the
latorat-ry,
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Introduction

A soil engineering study has been conducted for three proposed canopies and two sign
monuments to be ocated at 3450 Wilshire Boulevard, Los Angeles, California. The
proposed canopies will be constructed in front of three high-rise structures which are
addressed at 3440, 3450, and 3460 Wilshire Boulevard. The site is located at the
southeast corner of the intersection of Wilshire Boulevard and Normandie Avenue.

The intent of this report is only to provide recommendations for foundation system

of the proposed structures.

Surface Conditions

The vacant site, which is located between Wilshire Boulevard and the high-rise
buildings, is approximately 50 feet wide and 420 feet long. Normandie and Mariposa
Avenues borc - the site on the west and east, respectively.

Ground surface elevation of the site almost matches the sidewalk elevation along the

adjoining street.

Apparently, the site was previously used as a planting area which has recently been
cleared.
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The surficial soils consist of sandy clay and silty sand and are considered to be soft
or loose. Apparently, most of the onsite soils consist of basement wall backfill of the
high-rise structures. It is understood that the basement floors are at a depth of 16

feet.

Exploration

Five test holez were drilled to depths ranging between 10 and 35 feet near the
locations of the proposed signs and canopies. All test holes were backfilled on
completion of sampling. The approximate locations of the test holes are shown on
the attached “Location of Test Holes” plan. The plan was prepared from available
information, and our v’ seivations at the site. The plan should be considered as an
approximate representation and is not intended to be used for construction.

Foundation Conditions

Our exploration revealed that the westerly and middle portions of the site are covered
with deep (25% feet) deposits of soft, very moist fill. The fill was generally classified
as sandy clay and clayey sand. The easterly part of the site, where observed, is

covered by 1 to 2 feet of fill.

The fill is underlain by various types of natural soils. The natural soils were
classified as sandy clay, clayey sand, sandy silt, silty sand, and sand. These soils are
generally medium iff or medium dense to stiff or dense.

Bedrock consisting of weathered mudstone and shale was encountered below the soils.
The bedrock is considered to be dense.

As fill was encountered on a considerable portion of the site, it may be found at
other locations in variable quaatity and quality.

EARTH SYSTEMS CONSULTANTS
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Groundwater or perched water was encountered at depths of 28 and 23 feet iz Test
Holes Nos. 2 and 3, respectively. The groundwater may rise above during periods of
prolonged rainfall, or from other causes not evident during the exploration. Although
the proposed structures will not be directly affected by the groundwater, consideration
should be given to the effect of groundwater during construction.

Description of the Froposed Comstruction

The proposed canopies to be placed in the middle and westerly portions of the site
will be supported by friction piles. The easterly canopy will be supported by spread

footings.

In addition to the canopies, two sign monuments will be placed at the easterly and
westerly ends of the site. The westerly sign will also be supported by friction piles.

According to the project structura! engineer, the load on isolated foundaticns is

approximately 3 kips. Also, the proposed foundations will not be used to resist lateral
loads as the structures will be tied to the existing foundations of the buildings.

The approximate locations of the proposed structures are shown on the attached plan.
This report is intended only for construction described above. Changes must be

reviewed for addi.ional recommendations as recommendations contained in this report

will not be vali. 1 other uses.

Testing

Classification. Grading analysis, density and moisture content determinations were
made on representative samples. The results of these tests are shown on the attached

EARTH SYSTEMS CONSULTANTS
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logs. The logs are based on laboratory tests and visual observation by the engineer
in the field. A legend describing the classification tests precedes ihe logs.

Penetrometer. Field tests were made to measure the consistency of the soils. The

results of these tests are shown on the attached logs.

Expansion. An expansion index test was conducted on & sample of the near surface
soil consistirg of sandy clay. The test results indicate that the soil has an expansion
index of 50. The soil is considered to have a medium high potential for expansion.
Requirements concerning expansive soil are included in the Recommendations section

of this report.

Shear Tesis. These tests were conducted on representative samples of the foundation
soils. The samples that were selected were considered to have the least strength for
each of the types of soil. In general, these were the samples with the lowest density,
the highest degree of plasticity, and the highest percentage of fines passing the
No. 200 sieve. The results of the shear tests appear to be consistent with the
condition: found in the field and with results of tests on similar soils. The test
results of each direct shear test have been plotted graphically and are attached.

Descriptions of the test methods are attached.

Design Calculations

Bearing Piles. The capacity of friction piles was determined by calculating the skin
friction along the surface of the pile for earth pressure at rest and a safety factor of
2. An additional safety factor i; present in end bearing which is neglected in the
calculations. Graphs of the allowable bearing capacity versus depth for i.5 and 2 foot

diameter piles are attached.

EARTH SYSTEMS CONSULTANTS
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The bearing capacity of piles presented in the report was based, in part, by caiculating
the frictional resisiance exerted by a 3 to 5 foot thick layer of soil underlain by
bedrock. The weight of the fill (20 and 25 feet thick) overlying the soil was also

considered in the calculations.

The settlement of piles is expected to be less than 1 inch. Differential settlement

between any two piles is expecied to be less than 1/4 of an inch.

Discussion

Exploration Limits. The recommendations in this report are based on the surface
reconnaissance, lim (ed exploration, and sampling described in the previous
paragraphs. Geologic conditions and soil deposits may vary in type, consistency, and
other properties across the site. Therefore, this report should be considered to be
preliminary; its purpose is to provide recommendations for the grading and the general
foundation system of the proposed structures described in the report. Earih Systems
Consultants should be retained during construction to continue observations of the
subsurface conditions and, if needed, provide additional recommendations for changes
in design. Provision should be made for possible design and construction and

construction chanaes during construction.

Variation in Pile Length. The length of piles may vary as a result of variations in
the depth of fill deposits, patural soils, and bedrock. The length of piles should be
given on the ple  as estimated lengths. Provisions should be made for payment for
shorter lengths and for longer lengths.

Fill. Our exploration was performed using small diameter equipment. It is difficult

to detect depth of fill or thin soil layers in small diameter equipment. Therefore, the
depth of fill or demarcation of soil profile presented on the attached logs should be

EAPTH SYSTEMS CONSULTANTS




Soil Engineering Report 6

3450 Wilshire Boulevard
Lcs Angeles, California

considered approximate. Also, provisions should be made for possible variations in
soil conditions.

Seismic Conditions. It is generally acknowledged that, with its present tectonic
setting and abundant active faults, Californiz is one of the most seismically “alive”
portions of the United States. The property lies within a seismically active portion
of Southern California and should be expected to experience occasional shaking from
moderate to large magnitude earthquakes during the life of the proposed structures.
The subsurface conditions at the site are comparable to those within the nearby
vicinity. Therefore, we believe that if the seismic conditions are recognized and
o provided for in the project’s engineering design and construction, structural behavior
will be comparable to similar structures within the vicinity which have undergone past,

— seismically-induced ground shaking.

= Limitations. This report is issued with the understanding that it is the responsibility

C'f of the owner or his representatives to see that the information and recommendations

— contained herein are called to the attention of the other members of the design team

- for the project and that the applicable information is incorporated into the plans, and
that the necessary steps arc taken to see that the contractors and subcontractors carry

out such recommendations. The findings of this report are valid as of the present
date. However, changes in the conditions of a property can occur with the passage
w of time, whether due to natural processes or to the works of man, on this or adjacent
1%, properties. In addition, changes in applicable or appropriate standards may occur,
whether they result from legislation or the broadening of knowledge. Accordingly, the
findings of this  ort may be invalidated, wholly or in part, by changes outside of our
control. Tke validity of the recommendations of this report assumes thac Earth
Systcms Consultants will be retained to provide these services. The scope of our
services did not include any environmental assessment or investigation for the
presence or absence of hazardous or toxic materials in the soil, surface water,

groundwater or air, on or below or around this site.

EARTH SYSTEMS CONSULTANTS
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Construction Responsibility. Representatives of Earth Systems Consultants will
observe the work in progress, make tests of the soil, and examine the excavations.
It should be understood that the contractor or others shall supervise and direct the
work and that they shall be solely responsible for all construction means, methods,
techniques, sequences and procedures, and they shall be solely and completely
responsible for conditions of the job site, including safety of all persons and property
during the performance of the work. Periodic or continuous observation by Earth
Systeras Consultants will not, nor is intended to include verification of dimensions or

review of the adequacy of the contractor’s safety measures in, on, or near the
construction site.

™

i General Recommendations

&= It is recommended that the proposed middle canopy, westerly canopy, and wesierly
= sign be supported on friction piles extending through the fill and embedded into firm
— natural material.

The easterly canopy and sign may be supported on spread footings embedded at least
18 inches into firm natural soil.

s

i The recommendations contained in this report are intended to augment or to

N superscde certain sections of the Building Code. This report should be reviewed by
the governing authorities as some of the recommendations exceed the allowable values
provided in ©  Code or may not conform to the reviewing agency’s regulations.

It is recommended that the completed plans and specifications be submitted to us for
revicw of the geotechnical aspects. The review wouid not include checking
calculations by the structural engineer.

EARTH SYSTEMS CONSULTANTS
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All work should be completed in accordance with the approved plans and
specifications and the applicable provisions of the Building Code, safety ordinances,
and the regulations of the Building Department. Periodic inspection during
construction may be required by personnel from these agencies,

Additional recommendations for foundation design and construction are given in
subsequent sections of the report.

Recommendations for Design

Spread Footings. Footings shall have a minimum width of 12 inches and the base of
the footing shi.l be placed at a minimum depth of 18 inches below the lowest

adjacent finished grade.

Footings having a width of 12 inches and a depth of 12 inches may be designed for
a foundation pressure of 1000 pounds per square foot. An increase of 200 pounds
per square foot for each additional foot of depth may be used. 'ihe foundation
pressure should not exceed 3000 pounds per square foot.

The weight of the footing below the lowest adjacent grade can be neglected. The
allowable foundation pressure may be increased by 1/3 of the given value for earth-
quakes or other temporary forces.

Piles. Pil' 1pacity may be sclecied from the attached graphs. However, the actual
length of pile may vary during placement due to changes in soil and bedrock
elevations. Provision should be made for such variations. Without regard to the
capacity selected from the attached chart, the piles supporting the westerly canopy and
sign shall penetrate at least 5 feet into firm natural material.

EARTH SYSTEMS CONSULTANTS
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Piles supporting the middl= canopy should penectrate at least 10 feet into firm natural

materials.
The ioad on the pile is the load at the top; the weight of the pile may be neglected.

Piles should be spaced at least 2-1/2 diameters apart, center to center, with a

minimum spacing of 3 feet.
Piles may be cast-in-drilled-holes.

Site Drainage. The site should be graded to slope away from the structures. Areas
where water could pond adjacent to the structures in planter areas, or where walks
and drives would create depressed areas, should be eliminated by use of area drains.
Area drains should not be placed next to or in contact with the structures.

Recommendations for Construction

A meeting between representatives of the contractor, the governmental agencies, the
soil engineer, and the owner should be held at the job site at the time equipment is
at the site and work is about to commence. The purpose of the meeting is to review
the responsibilities of each member of the team.

Caving of the pile shafts may occur below groundwater. In that case, casing may be
necessary to * 1ain the pile shafts open. After drilling the holes and placing the
reinforcement, concrete may be tremied in the holes. The tremie shall be placed to
within one foot of the bottom of the shaft. The tremie shall be kept filled with
concrete while placing concrete in the bottom of the shaft and below the water. The
tremie tip should be kept at least 3 feet into the concrete during placement.

EARTH SYSTEMS CONSULTANTS
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Los Angeles, California

All excavations for friction piles must be observed by Earth Systems Consultants
during drilling. Friction piles shall be inspected during placing of concrete by a
deputy concrete inspector approved by governmental agency having jurisdiction over
the project.

Footing excavations should be examined by Earth Systems Consultants before the
forms are set. A note regarding this should be placed on the plans.

EARTH SYSTEMS CONSULTANTS
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3450 Wiishire Boulevard
Los Angeles, California

Conclusions

We conclude that the site will be suitable for the proposed construction described in
this report, providing the design and construction are properly executed. Our
recommendations are based on site conditions enccuntered during exploration, labora-
tory tests, and experience with similar sites, and are in accordance with generally
accepted procedures of geotechnical engineering.

EARTH SYSTEMS CONSULTANTS
FOUNDATION ENGINEERING

Shaine Shahidi
Project Engineer

Jack W. Rolston
eotechnical Engineg

SS:sp V

March 13, 1992
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Soll Emgincering Report

3450 Wilshire Boulevard
Los Angeles, California

List of Attachments

1 - Location of Test Holes

1 - Legend for Log of Test Holes
1 - Standard Penetrometer

4 pgs - Logs of Test Holes

1 pg - Description of Test Methods
3 pgs - Direct Shear Tests

2 pgs - Pile Capacity
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LEGEND_FOR
LOG OF TEST HOLE

The Log of Test Hole indicates the geotechnical conditions at that location at that particular
time. Soil and groundwater conditions can change with time. The stratification lines shown
on the logs represent the approximate boundary between soil and rock types and the transition

may be gradual or abrupt.

Relatively undisturbed samples are usually obtained by a thin wall sampler in accordance with
the American Society for Testing and Malerials (ASTM) Test Mcikicd D 1587 “Thin-walled
Tube Sampling of Soils.” Samples are sometimes obtained by ASTM D 3550 ‘‘Ring-lined
Barrel Sampling of Soils.”” These samples are sealed and delivered to the laboratory for

testing.

Numerous samples are selected primarily for classification tests. These samples are obtained
in accordance with ASTM D 1412 “Soil Investigation and Sampling by Auger Borings.” In
some cascs samples are obtained by ASTM Method D 1587 ‘“Penetration Test and Split-Barrel
Sampling of Scils.” The soil is classified in the field by the engineer in accordance with ASTM
D 2488 “Description of Soils (Visual-Manual Procedure).” While at the site, the engineer
obtains other relevant information in general accordance with ASTM D-420 “Investigating and
Sampling Soil and Rock for Engineering Purposes.”

Classification tests are made in the laboratory on both undgisturbed samples and disturbed
samples in accordance with ASTM D 2487 ““Classification of Soils for Engincering Purposes*’
and ASTM 2488. Only a broad classification of soils is given on the logs because the soils are
variable. Therefore, the group symbol is not used. Fine grained soil is differentiated on the
basis of ASTM D 2488. The logs are intended to poriray casily identifiable changes in strata.
When two soils are used as a soil classification, the last named in the predominate soil and
the preceding soil type is the second most predominate soil. The shaded symbols are standard
symbols and arc not intended to indicate relative importance of soil components within a given

classification.

An explanation of the symbols and values shown on the logs are as follows:

w Moisture content, percent of Dry Density
D Dry Density, pounds per cubic foot.
4 The -cent of the material that will pass a no. 4 sieve (3/16"). The material

large. «han the no. 4 sicve and smaller than 3 inches would be designated as a
gravel, and the materizal smailer than the no. 4 and larger than the no. 200
would be termed a sand. Cobbles range in size from 3 to 12 inches. Boulders
are greater than 12 inches.

200 The percent of the material that will pass a no. 200 sieve (about the smallest
that can be seen with the unaided eye.) The fraction finer than the 200 sleve

is classed as a clay or silt.

EARTH SYSTEMS CONSULTANTS
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STANDARD PENETROMETER

The standard penetrometer is used to provide a measure of the consistency of soil
and to approximate the strength properties. With knowledge of the soil
classification and penctration resistance, estimates of performance of the soil
under infiuence of loads can be made. The oldest form of penctrometer testing,
and the onc most widely used, is called the ‘““standard penetration test.”” This is
performed in accordance with American Society for Testing and Materials (ASTM)
test method D1586. It is performed by noting the number of blows (N) of a 140
Ib. hammer falling 30 inches on a 2 inch (O.D.) sampler nccessary to drive the
sampler 12 inches, after seating the sampler 6 inches.

Gibbs & Holtz (1957) established that overburden pressure affected the blow
count in cohesionless soils when tests were made in holes slightly larger than the
penctrometer. Where penetrometer tests are made in the bottom of a test pit the
values for wero depth should be used. Where penetrometer tests are made in a
bucket auger hole a value beiween 0 and 15 feet should be used.

The following general relationships exist:

COHESIONLESS SOIL

Relative
Consistency epth Density % Deg.
0 15° 30° 60’
Penetration Resistance N
Loose
3 4 6 10 35 28-38
Medium Dense
6 12 20 30 65 30-42
Dense
12 24 30 50 85 32-45
VYery Dense
COHESIVE SOIL
Overburden does mr significantly affect thke penetration resistance according to Terzaghi
(1948).
Consistency N Unconfined Compression
TSF
Soft
4 0.5
Medium Stiff
8 1.0
Stiff
15 2.0
Very Stiff

EARTH SYSTEMS CONSULTANTS
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LOG OF TEST HOLE NO. 1
N w D 4 200 DESCRIPTION
0
FILL; Silty Sand, gravelly,
light brown.
Sandy Clay, brown, moist.
Sandy Silt, browu, moist.
5 20 100 76| Sandy Clay, mottled brown,
soft,
4 25 94 | 100 78
2 16 100 48 Clayey Sand, very loose, moist,
organic, orange veins.
19°
17 | 108 | 100 24| SILTY SAND; gray, shale
pieces, medium coarse grained,
medium dense.
24°
34 85 [100 97 | MUDSTONE; highly weathered,
green-gray, dense.
31 100 75
30°

Drilled 2/25/92

No groundwater

EARTH SYSTEMS

CONSULTANTS
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31450 Wilshire Boulevard
Los Acgeics, California

LOG OF TEST HOLE NO. 2

N w D 4 00 DESCRIPTION
0 _
FILL; Sandy Clay, brown,
moist, soft.
4 17 99 42| Clayey Sand, brcwn, loose.
3 19 100 44
s 4 18 100 45| Few gravel, brown.
ﬁ »
19
o 5 (112 | 100 8| SAND; light brown, coarse
grained, dense, few gravel.
T
23°
& SANDY SILT; mottled brown,
-~ very moist, stiff.
29 89 | 100 58
P 28" AN
41 34 86 | 100 98| MUDSTONE; light brown,
highly weathered, blus gray.
30°

Drilled 2/25/92
Groundwater 28 feet

EARTH SYSTEMS CONSULTANTS
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3450 Wilshire Boulevard
Los Angele:, California

LOG OF TEST HOLE NO. 3

N W D [ 4] 200 _DESCRIPTION

FILL; Sandy Clay, brewn,
soft, moist.

Clayey Sand, dark gray,
organic odor.

Sandy Clay, brick pieces.

25 9¢ | 100 55| AC pieces.

5 21 100 51

8 No recovery.

Sandy Clay, brown.

23°

24

21 | 105 | 100 55 SANDY CLAY; brown, medium
stiff.
Thin layer of Silty Sand.

40 | 80 | 100 88 | SANDY SILT; green-gray,
) clayey, stiff.

32’

35 100 | 65| SILTSTONE; mottled gray,
stiff, organic odor.

35’

Drilled 2/25/92
Groundwater 23 feet

EARTH SYSTEMS CONSULTANTS
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Soil Epgincering Report

3150 Wilshire Boulevard
Los Angeles, California

10°

LOG OF TEST HOLE NO. 4

N w D 4 200 DESCRIPTION _ |
FILL; Sandy Clay
SANDY CLAY; brown, stiff,

16 | 110 | 100 65| damp.

CLAYEY SAND; brown, fine

16 100 42 grained, dense.

20 | 104 | 100 61 SZNDY CLAY; brown, stiff.

LOG OF TEST HOLE NO. §

w D 4 00 DESCRIPTION
FILL; Sandy Clay, brown,
soft.

CLAYEY SAND; brown, damp,

18 | 105 | 100 48 | fine grained, dense.

20 100 47

29 100 85 SANDY CLAY; brown, stiff.

ARTH

Drilled 2/25/92
No groundwater

SYSTEMS CONSULTANTS
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DIRECT SHEAR TESTS

The shear test is to determine the strength of soil under various confining loads
and moisture conditions. The direct skear test is in accordance with the
American Society for Testing and Materials (ASTM) Test Method D 3080, Direct
Shear Test of Sojls under Consolidated Drained Conditions. The specimens were
2-1/2 inches in diameter and 1 inch in height. Specimens weie flooded and
allowed to consolidate under the normal load for 24 hours. The confining loads
range from 500 to 4000 pounds per square foot. Shear loads were applied at the
rate of 0.01 inch pcr minute while the specimen was immersed in water.. The
shear Joad was applied continuously until the end of the test iz accordance with
the generally accepted test procedure for the consolidated-undrained shear test
(R). On completion of the test, the final moisture content was obtained to
determine if approximately 100 percent saturation was attained.

EXPANSION TEST

The expansion test is an index test to classify the expansive characieristics of a
soil. The test is conducted in accordance with the Uniform Building Code
Standard No. 29-2, Expansion Index Test. A moistened sample was compacted in
2 layers in a four inch diameter ring. Each layer is about 1 inch in height and
compacted with i5 blows of a 5.5 pound hammer baving a fall of 12 inches. If
the degree of saturation ranged between 49 and 51 percent for an assumed
specific gravily of 2.7, the specimen was loaded with 144 pounds per square foot
and flooded. After 24 bours the expansion was noted and the expansion indices
calculated. The expansion characieristics are given in the following table.

Expansion Index Potential for Expansien
0. 20 Very Low
21 . 50 Low
51 - 90 Mediuvm
91 - 130 High
Above 130 Very High

EARTH SYSTEMS CONSULTANTS
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(‘ " Earth Systems Consultants Foundation Enginesring Division
" Southern California 18344 Oxnard Street
i Los Angeles, CA 91356
(818) 996-1600
(213) 873-5032

FAX (818) 996-8025

March 13, 1992 F-1537-AP

Mr. David Willis

ZuFu Investments, Inc., dba
Total Properties Management Co.
3450 Wilshire Blvd., Suite 400
Los Angeles, CA 90010

PROPOSED CANOPIES/SIGN MONUMENTS
3450 WILSHIRE BOULEVARD
- LOS ANGELES, CALIFORNIA

We are pleased to submit the enclosed Soil Engineering Report for the proposed

(o,

canopies and sign monuments.
c
w= The proposed foundations for the westerly sign, westerly canopy, and middle canopy
< may consist of friction piles. The foundations for the easterly sign and canopy may
~~ be spread footings.
- Caving of the pile shafts may occur during drilling. In that case, casing should be
i installed to maintain the holes open. Concrete may be tremied below water in the
~ shaft.

Provision should ! - made for equitable payment to the contractor for variation in the
depth of footings .nd length of piles because of expected variation in the character
of the soil.

All excavations for piles must be inspected by a representative of Earth Systems
Consultants during drilling. Piles shall be inspected during placing of concrete by a
deputy concrete inspector.

Copies of the repori and a copy of this letter with the reiated information have been
distributed as indicated below.
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Mr. David Willis
ZuFu Investments, Inc., dba
Total Properties Management Co.

Re: 3450 Wilshire Boulevard
Los Angeles, California

It has been a pleasure 10 work with you and the design team on this project. If
there are any questions, please call.

S Sl
Shaine Shahidi
Project Engineer

SS:sp

2 Copies of the Report Enclosed
4 Copies - Don Strand

EARTH SYSTEMS CONSULTANTS
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No. 2 ¥/l

CIwY OF LOS ANGELES
DEPARTMENT OF BUILDING AND SAFETY __;-‘4‘5-'0 WILSHRE DL

SUPPLEMENTAL CONDITIONS FOR TOUNDATION -NVESTIGATION REPORES g9 o5 4= 99

1 A grading permit shall be cbtained.

Cz? Existcirg incertified £ill shall not be used for support of Zootings,
floor slab, or proposed fill.

shall be placed until the City Grading Inspector has Iinspected

s No £ill
and approved the bottom excavations.

q. The £ill shall be placeé under the inspection and apgproval cf the
sesponsible EIngineer. 1A compac:ion report shail be submitted to the

Deparcment uvon completion ol the compaction.

5 If impor: soils are used, no footings shall be poured until the

responsible Engineer has submitted a compaction report and in place
shear ¢est data and set:zlement data to the Department and obtained

approval.

6. Compacted £ill shall extené bevond the footings a minimum distance
egual %o the depth of the fill below the Zootings.

7 Prior to the issuance of anv permi%t, the owner shall £ile z notarited

Covenan® and Agreemen:z with the Office of the Los Angeles County

Recorder acknowledging the proposed pavement will be constructed on

uncertified £ill and future set:tlement may occur.

8. mhe building design shall incorporate provision for anticipated
differential settlements in excess of one-fourth inch.

e m™he responsible Engineer shall review and approve the foundation pian
and/or the Excavation/Shoring plan prior teo the Jissuance oI any

™~ pecmits.
o 10. A supplemental zeport shall be submitted to the Gradine Division

m containing recommendations Zor shoring, underpinning and secuence of
construction if any excavation would remove the lateral suppor: ez the

sublic way or adjacent structures.

o
= 13, Pprior to issuance of any permit, the owner of the subject site shall
-- ~ecord a notarized affidavi: with the office of the Los Angeles County
Recorcder which will inform future ownezs of the subiect site that the
-~ lateral support of a pertion of the building footings on the adjoining
property is provided by the subterranean walls of the building on the
ey subject sit :
., 12. Approval from the Department of Public Works shall be obtained for any
) excavation that would remove the lateral support o%f the public way.

A1l roof and prd drainage shall be conducted to the street bv agravity.

a2
Wi
.

14. ALY =retainir  walls shall be provided with a standard surace
backdrain system and all drainage shall be conductec to the street in
an acseptabie manner and in a non-ercsive device.

15, The design 0f the subdrainage system required tc gprevent possible

11 be apcroved

hvdrostatic pressure behind retaining/basement walls sha v
by the responsible Encineer prior to issuance of the building permit.
shstallation of the subdrainace system shall be inspected anc approvecd
by the Soil Engineer.

16. Basement excavations shall be performed under the ceontinuous

inspection and approval of the responsible Engineer.

and/or slot cutting excavations

Installation of shoring, underpinning,
and approval of the

shall be performed under the continuous inspection
responsible Engineer.

September 1989
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21.
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23,

3l.

CITY OF LOS ANGELES
DEPARTMENT OF BUILDING AND SAFETY

Basement walls and slab shall be waterproofed with aan L.a. Cis
approved “Balow-grade waterproofing” material with & research Cepors

number.

¢ she actual foundation design loads do not conform %o the foundation
loads assumed in the repors, the responsible Zngineer shall submit a
supplementary repors containing specific design recommendations Ior
the heavier locacs to the Department Zor review and approval gripor <o
issuance oI a permit.

mhe applicant is advised that the approval of shis recor:t does not
waive <he <ceguirements Ior excavacions containeéd .0 <zThe State
Consteuction Safety Ordezs enforced by the State Jivisicn of
Indust=-ial Salety.

Prior to +the issuance of any permit which authorizes ar excavation
where tha excavation is to be of & greater depth than are the walls or
fsundation of any adjoining building or structure anéd located closer
to the property line than the depth of the excavation, the ownar of
the subject site shall provide the Department with evidence that the
adiacent property owner has been given a 30-cay writsen nctice of such
intent to make an excavation.

A copy of the foundation report and/or supplements ané this approval
letter shall be attached to the District OZlice and field sexz of
plans. Submit one copy of the above <£oundation repor: and/or
supplements tc the Building Department Plan Checker prior to issuance
of the permit.

All pile -~"riving shall be performed under continuous ingpection and
approval of the responsible Engineer. A log of pile ériving shall be
kept and a copy submitted to the Department along with wristen

certification that she work supervised meets +he conditions of the
repors. Sueh supecvision does not walve

the =egquiced inspection by
the City Building Inspector.

All Sriection pile drilling and installatiorn shall be pecformed under
+he continuous inspection and approval oI the cesponsible Engineer.

L)

Spreaé footings and slab-cn-czade shall be designed for expansive soil
condicions.
pile and/or caisson Zoundacion ties are requireé by Code Sectiorn,
91.,23121(3)3B. Exceptions andé modification to this reguizement ace
provideé in Rule of Genezal Application 662.

taz lied pile holes, a
concrete mix with & st-ength p.s.i. of 1000 over the design p.s.Zi.
shall be tzremied £rom the bottom up; an acdmixtur~ <=hat reduces the
problem of segregation of paste/aggregates and dilution o5 paste
shall! 2 included.

When watezr over 3 inches in depth is present In d=i

mhe installation ané testing of tie-back anchors shal. comply with the
attached sheets ti:leéd “Reguirements for m:ewback Earth Anchors”
Provide a nctarized letter from acdjoining property owners a.lewineg

= b

~is-back anchors on their propezty.

prigr =op the nouring of concrete, a representative of the consu;:ing
foundation Engineer shall inspect and approve =he footinc excavaticas.
Ke shall post a notice on the job site Zor the Cigy Building inspectors
and <+he contractor stating that the work so inspected meetr <the
conditions of the report, but that no corcrete shal. be pourer ati.
the City building Inspector has also inspected and approvel the
fpptine excavations. A written certification to this effect » . .l be
£iled with the Department upon compietion of the work.

Prior to excavation, an initial inspection shall be called at we:rc
time seguence of shoring, protection sences and dust and traflic

control will be scheduled.
fPGRDF:J!?SC?/JHP]
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