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Dear Mr. Nourafshan,

This letter transmits the Geotechnical Engineering Investigation for the subject site prepared by
Geotechnologies, Inc. This report provides geotechnical recommendations for the development
of the site, 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.

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.
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UPDATE OF GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED MIXED-USE DEVELOPMENT
3443 SEPULVEDA BOULEVARD
LOS ANGELES, CALIFORNIA

INTRODUCTION

This report presents the results of an updated geotechnical engineering investigation performed
on the subject site. The purpose of this investigation was to evaluate the distribution and
engineering properties of the geologic materials underlying the site, and to provide geotechnical

recommendations for the proposed development.

This investigation included drilling one boring, performing a percolation test, laboratory testing,
obtaining and review of documents from the City of Los Angeles permit files, and preparation of

this report.

This firm performed and earlier investigation that that included four borings, collection of
representative samples, laboratory testing, engineering analysis, review of available geotechnical
engineering information and preparation of a preliminary report dated March 18, 2016. The
results of that report are incorporated into this report.

The site location is shown on the enclosed Vicinity Map, and the boring 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 Oscar Uranga of IMG
Construction Management. The newly-proposed development has been modified to consist of

seven stories over three levels of subterranean parking. The first two floors will provide retail
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establishments, parking, and miscellaneous building facilities (e.g. storage units, utilities, trash
enclosures). The upper five floors will be comprised of residential units. Other improvements
anticipated for this development include driveways for vehicular access, parking lots, and
landscaping. The location of the proposed development relative to surrounding streets and

structures is shown on the enclosed Plot Plan in the Appendix of this report.

Column loads are estimated to be between 300 and 1,100 kips. Wall loads are estimated to be
between 5 and 20 kips per lineal foot. These loads reflect the dead plus live load, of which the
dead load is approximately 75 percent. Grading will consist of excavations up to 42 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 site is roughly rectangular in shape and approximately 2.7 acres in area. The site bounded to
the north by an at-grade three level parking structure, to the east by Sepulveda Boulevard, to the
south by Palms Boulevard and to the west by the 405 Freeway. The ground surface descends to
the northwest ranging in elevation from 141 feet at the southeast corner to 132 feet at the
northwest corner for a total elevation difference of 9 feet over a distance of 510 feet. The ground
surface gradient is approximately 60 to 1 (horizontal to vertical).

It must be noted that the survey provided to this firm appears to have an elevation 90 feet less
than that shown on the City of Los Angeles Topographic map. For purposes of discussion in this
report, 100 feet was added to the elevations shown on the attached topographic map.
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The site is developed with a single-story retail structure with at-grade paved parking surrounding
the building. There is no vegetation on the site. Drainage occurs by sheetflow towards the

northwest.

At-Grade Parking Structure

The parking structure on the north side of the site is 2-levels in height and is constructed at-
grade. Based on review of the permit files from the City of Los Angeles, (described in the
following section) the building is supported on conventional foundations bearing in compacted
fill.

Palms Boulevard Overpass

Palms Boulevard bridges over the 405 Freeway on the south side of the site. A bridge support is
located adjacent to the southwest corner of the site. Detailed plans showing the construction of
the foundation elements for the overpass have not been provided to this office. The plans should
be reviewed to determine the interaction of the footings and shoring between the proposed
structure and the bridge.

405 Freeway

The 405 Freeway borders the site to the west and is found at elevation 110 to 115 feet.
Therefore, the elevation difference between the site and the freeway ranges from 25 feet on the
south side of the site to approximately 17 feet on the north side. From the site, a paved sloped
surface descends to a retaining wall of variable height along the freeway. No information was
obtained from the city or client files that describe the design of the retaining all along the

freeway.
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DOCUMENT REVIEW

This firm performed a document review on the site located to the north, 3415 South Sepulveda

Boulevard. The documents are summarized below:

Converse Foundation Engineering Company, February 11, 1960, Proposed Kingpin Lanes
Bowling Center 3415 South Sepulveda Boulevard and Rose Avenue, Los Angeles, California,
Project No. 60-032-A.

The investigation included drilling 3 borings to depths of 25 and 31 feet. Boring 1 is shown on
the attached Plot Plan. Fill soils consisting of Silty Clay and Clay extending to depths of 11 to 12
feet were found in each of the borings. Alluvium consists of interlayered silty clay and clayey silt

was identified. Water was not identified in the borings

The report states that prior to 1956 the area was used as a dump. In 1956 the trash was removed
and replaced with clean fill soils and compacted under the observation of Converse Foundation

Company. A copy of the report is included in the Appendix.
Soils International, September 8, 1980, Preliminary Soil Investigation, File No L-1176-FG.

Three borings were drilled as part of this investigation to depths of 68 and 69 feet. Boring 1 is
shown on the attached Plot Plan. The borings encountered fill soils that consist of sandy and silty
clay that contains concrete fragments. The fill extended to depths ranging from 8 %2 to 12 % feet.
The alluvium consist of interlayered clay, sand and silty gravel. The alluvium consists of Clay,
silty sand silty gravel. The borings identified “bedrock” at depth of 45 to 55 feet. It is the opinion
of this firm that geologic materials were misidentified and should be described as alluvium.
Seepage was encountered in two of the borings at depths of 47 and 38 feet.
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City of Los Angeles, September 12, 1980, Review Letter.

This letter was prepared to summarize the review of the Seismology Report included in the
report by Soils International dated September 8, 1980. The letter approves only the soils-
geology-seismology portion of the referenced report.

City of Los Angeles, September 30, 1980, Review Letter.

This letter states that approval of the foundation investigation portion of the report by Soils
International dated September 8, 1980, after specific foundation recommendations are given.
Downdrag effects on piles and differential settlement recommendations are specifically
requested.

Soils International, January 8, 1991, Letter, File No. L-1776-F.

This letter presents foundations recommendations based upon the encountered soil type.

City of Los Angeles, February 17, 1981, Letter.

This letter approves of the report by Soils International dated September 8, 1980.

Soils International, March 4, 1981, Letter, File No. L-1776-F.

This letter provides responses to a City of Los Angeles Review Letter regarding unshored cuts

and foundation recommendations.
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Soils International, June 17, 1981, Letter, File No. L-1776-F.

This letter responds to another question regarding temporary cuts.

Soils International, January 24, 1983, Compaction Report, File no L-1776-1.

This report presents the results of compaction testing performed on the site. As part of grading, a
pre-existing at-grade structure was demolished. The report states that the excavation extended to
an elevation of approximately 108.8 feet. A plan showing the location of the compaction tests
was not included in the report. A City of Los Angeles approval letter for the fill was not

identified in the records.

GEOTECHNICAL EXPLORATION

FIELD EXPLORATION

The site was recently explored on March 13, 2019 by drilling one boring. For the previous
investigation, the site was explored on October 28, 2015 by drilling four borings. The borings
varied in depth from 30 to 100 feet. The borings were drilled with a truck-mounted rig equipped
with 8-inch diameter hollowstem augers. Soil samples were taken at regular intervals with a
California-modified split-spoon sampler lined with 2.5 inch diameter brass rings and standard
penetration test equipment. The samplers were advanced with and automatic hammer dropping a
140 pound weight from a height of 30 inches. The boring locations are shown on the Plot Plan
and the geologic materials encountered are logged on Plates A-1 through A-5. Cross Sections
that show the subsurface distribution of the geologic materials are presented on Cross Sections
A-A’ and B-B’

Geotechnologies, Inc.
8 439 Western Avenue, Glendale, California 91201-2837 « Tel: 818.240.9600 * Fax: 818.240.9675
i AN, www.geoteq.com



May 22, 2019

File No. 21671

Page 7
The boring locations were determined by measurement from hardscape features shown on the
Plot Plan. Elevations were estimated by interpolation of the elevation contours shown on the
Plot Plan. The location and elevation of the exploratory excavations should be considered

accurate only to the degree implied by the method used.
It must be noted that the survey provided to this firm appears to have an elevation 90 feet less
than that shown on the City of Los Angeles Topographic map. For purposes of discussion in this

report, 100 feet was added to the elevations shown on the attached topographic map.

Geologic Materials

The geologic materials consist of fill soil and natural alluvium.

Fill

The fill consists of sandy silt and silty clay, and silty sand with minor amounts of gravel. The fill
is dark brown and grayish brown, moist and is medium dense and stiff. The fill extends to
depths ranging from 3 to 17 1/2feet. This thickest fill was found in Borings B1 and B4 on the

north side of the site.

Alluvium
The alluvium consists of silty sand, sandy silt and sand, and clayey silt. The alluvium is dark
brown and grayish brown, moist and dense to very dense. More detailed descriptions of the earth

materials encountered may be obtained from individual logs of the subsurface excavations.
Groundwater

Groundwater was not encountered within the 100-foot depth explored in March 2019 and the 70
foot depth explored in October 2015.
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Based on a review of Seismic Hazard Evaluation Report for the Beverly Hills 7.5-Minute
Quadrangle (CDMG, 2005), the historically highest groundwater level is on the order of 40 feet

below 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.

Percolation Testing

A percolation test was performed after the completion of drilling in Boring 1 from this
investigation. The boring was drilled to a depth of 100 feet and no water was encountered. The
boring was backfilled with cuttings to a depth of 74 feet and a 1-foot-thick layer of hydrated
bentonite chips was added to the boring. A 2-inch diameter PVVC pipe was inserted into the hole.
The lower 20 feet of the pipe was perforated and the upper 55 feet was solid. A sand pack
consisting of #3 Monterey Sand was poured into the annular space around the perforated portion

of the casing.

After the casing was installed, the borehole was filled with water for the purpose of pre-soaking
for a minimum of 4 hours. After presoaking, the borehole was refilled with water, and the rate of
drop in the water level was measured. The percolation test readings were recorded a minimum

of 5 times or until a stabilized rate of drop was obtained, whichever occurred first. The

Geotechnologies, Inc.
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percolation testing was performed within the native alluvial soils. . An uncorrected percolation

rate of 12 inches per hour was measured.

SEISMIC EVALUATION

REGIONAL GEOLOGIC SETTING

The subject site is located in the Los Angeles Basin within the Transverse Ranges Geomorphic
Province. The Transverse Ranges are characterized by roughly east-west trending mountains
and the northern and southern boundaries are formed by reverse fault scarps. The convergent
deformational features of the Transverse Ranges are a result of north-south shortening due to
plate tectonics. This has resulted in local folding and uplift of the mountains along with the
propagation of thrust faults (including blind thrusts). The intervening valleys have been filled

with sediments derived from the bordering mountains.

The Los Angeles Basin is located at the northern end of the Peninsular Ranges Geomorphic
Province. The basin is bounded by the east and southeast by the Santa Ana Mountains and San
Joaquin Hills, to the northwest by the Santa Monica Mountains. Over 22 million years ago the
Los Angeles basin was a deep marine basin formed by tectonic forces between the North
American and Pacific plates. Since that time, over 5 miles of marine and non-marine sedimentary
rock as well as intrusive and extrusive igneous rocks have filled the basin. During the last 2
million years, defined by the Pleistocene and Holocene epochs, the Los Angeles basin and
surrounding mountain ranges have been uplifted to form the present day landscape. Erosion of
the surrounding mountains has resulted in deposition of unconsolidated sediments in low-lying
areas by rivers such as the Los Angeles River. Areas that have experienced subtle uplift have

been eroded with gullies.
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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

Surface 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 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.

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. However,

the liquefaction analysis was performed as required by the reviewing agency.

Groundwater was not encountered during exploration, conducted to a maximum depth of 100feet
below the ground surface. The According to the Seismic Hazard Zone Report of the Beverly-
Hills 7%2-Minute Quadrangle (CDMG, 1998, Revised 2005), the historic-high groundwater level
for the site is 40 feet below the ground surface. The historically highest groundwater level was

conservatively utilized for the enclosed liquefaction analysis.
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The peak ground acceleration (PGA) and modal magnitude were obtained from the USGS
websites, using the Probabilistic Seismic Hazard Deaggregation program (USGS, 2008) and the
U.S. Seismic Design Maps tool (USGS, 2013). A Site Class “D” (Stiff Soil Profile) and a
published shear wave velocity of 230 meters per second were utilized for Vs30 (Tinsley and
Fumal, 1985) in the USGS seismic programs. A modal magnitude (M) of 6.6 is obtained using
the USGS Probabilistic Seismic Hazard Deaggregation program (USGS, 2008). A peak ground
acceleration of 0.67g was obtained using the U.S. Seismic Design Maps tool. These parameters
are used in the enclosed liquefaction analyses.

The enclosed “Empirical Estimation of Liquefaction Potential” is based on Boring B3. Standard
Penetration Test (SPT) data were collected at 5-foot intervals. Samples of the collected materials
were conveyed to the laboratory for testing and analysis. Based on the collected SPT data, the
enclosed liquefaction analysis indicates that the soils underlying the site would not be capable of

liquefaction during the design-based earthquake.

The site-specific liquefaction analysis included in the Appendix, indicates that the site soils

would not be capable of liquefaction during the design earthquake.

Lateral Spreading

The enclosed liguefaction analysis included in the Appendix, indicates that site soils would not
be capable of liquefaction during 2475 year return period ground motion. Therefore, lateral

spreading is considered to be remote.
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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.

Tsunamis, Seiches and Flooding

Tsunamis are large ocean waves generated by sudden water displacement caused by a submarine
earthquake, landslide, or volcanic eruption. Based on review of the Tsunami Inundation Map for
the Beverly Hills Quadrangle (CalEMA, USC and CGS, 2009), indicates the site does not lie

within a mapped tsunami inundation boundary.

Seiches are oscillations generated in enclosed bodies of water which can be caused by ground
shaking associated with an earthquake. Review of the County of Los Angeles Flood and
Inundation Hazards Map, Leighton (1990), indicates the site lies within mapped inundation
boundaries due to a breach in the Stone Canyon Dam upgradient reservoir.

A determination of whether a higher site elevation would remove the site from the potential

inundation zones is beyond the scope of this investigation.

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.
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CONCLUSIONS AND RECOMMENDATIONS

Based upon the exploration, laboratory testing, and research, it is the finding of Geotechnologies,
Inc. that construction of the proposed mixed use structure is considered feasible from a
geotechnical engineering standpoint provided the advice and recommendations presented herein

are followed and implemented during construction.

The site is underlain by fill soil and alluvium. The fill consists of sandy silt, clayey silt and silty
clay that is dark brown moist and stiff. The maximum depth of fill identified in the borings was
17 1/2 feet. Deeper fill may occur elsewhere on the site. The fill soil was found to be deepest
along the northern side of the site near the parking structure and appears to deepen towards the
north. Natural alluvium consisting of interlayered silty sand sandy silt sand and silty clay
underlies the fill soil. The alluvial soils are generally firm and dense. Groundwater was not
identified within the 100 foot depth explored. The historically highest groundwater depth is 40

feet below grade.

The fill soil is not suitable for support of the proposed foundations, floor slabs or additional fill.
Excavation of the proposed subterranean levels will remove the unsuitable materials in the

building area.

The proposed structure may be supported on conventional foundations bearing in the alluvial soil

that are anticipated at the subgrade elevation.

The elevation difference between the site and the freeway is as much as 25 feet. The footings
should be deepened as appropriate on the west side, along the 405 freeway so as to not surcharge
the retaining wall along the freeway. Conversely, additional information should be obtained
from CALTRANS in order to identify the presence or absence of tiebacks on the site and to

design for the surcharge pressure from the retaining wall,
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The surcharge from the adjacent 2 level parking structure to the north must be considered in the
design of any retaining walls on the north side of the site. Additional detailed information
regarding the depth and design of the footing supporting the Palms Avenue Bridge must be

obtained in order to design the proposed shoring and footings

Foundations for small outlying structures, such as property line walls, which will not be tied-in
to the proposed structure, may be supported on conventional foundations bearing in native
geologic materials.

On-site stormwater infiltration may be performed beneath the structure. The drywell should

begin percolation no less than 20 feet below the proposed footings.

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 Structural Engineers
Association OSHPD USGS U.S. Seismic Design Maps tool (Version 3.1.0) to calculate the

ground motions for the site.
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2013 CALIFORNIA BUILDING CODE SEISMIC PARAMETERS
Site Class D
Mapped Spectral Acceleration at Short Periods (Ss) 1.960g
Site Coefficient (Fy) 1.0
Maximum Considered Earthquake Spectral Response for Short
Periods (Sws) 1.960g
Five-Percent Damped Design Spectral Response Acceleration at
Short Periods (Sps) 1.307g
Mapped Spectral Acceleration at One-Second Period (S;) 0.696¢
Site Coefficient (F,) Null
Maximum Considered Earthquake Spectral Response for One-
Second Period (Swz1) Null
Five-Percent Damped Design Spectral Response Acceleration for
One-Second Period (Sp1) Null
FILL SOILS

The maximum depth of fill encountered on the site was 17 %2 feet. This fill soil will be removed

during the excavation for the subterranean levels and removed from the site.

EXPANSIVE SOILS

The onsite geologic materials are in the moderate expansion range. The Expansion Index was
found to be 86 for a sample from Boring 1 taken from a depth of 1 to 5 feet and remolded to 90
percent of the laboratory maximum density. Reinforcing beyond the minimum required by the
City of Los Angeles Department of Building and Safety is not required.
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WATER-SOLUBLE SULFATES

The sources of natural sulfate minerals in soils include 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.

HYDROCONSOLIDATION

Hydroconsolidation is a phenomena wherein soils lose volume when they are saturated. This can
result in settlement of structures bearing thereon. The hydroconsolidation potential of the site
soils was considered by assessing the consolidation tests of the undisturbed soil samples. The
tests did not show collapse upon saturation of the sample. Based on the laboratory testing, it is
the opinion of Geotechnologies, Inc. that the potential for damaging settlement due to
hydrocollapse insignificant.

DEWATERING

The historic high groundwater level is approximately 40 feet below grade. Groundwater was not
encountered within the 100 foot depth explored. The proposed basement of the structure will

extend approximately 20 feet below grade, therefore the structure will not encounter

Geotechnologies, Inc.
8 439 Western Avenue, Glendale, California 91201-2837 « Tel: 818.240.9600 * Fax: 818.240.9675
i AN, www.geoteq.com



May 22, 2019
File No. 21671
Page 18

groundwater. Therefore, a permanent dewatering system is not needed. However, in order to

relieve hydrostatic pressure from nuisance water sources, the retaining wall will require drainage.

METHANE ZONES

Based on a review of the City of Los Angeles Methane and Methane Buffer Zones map, the
subject site is not located within a Methane or Methane Buffer Zone (City of Los Angeles,
2003).

GRADING GUIDELINES

Site Preparation

e 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.

e 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.

e Any vegetation or associated root system located within the footprint of the proposed
structures should be removed during grading.

e 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.

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

The City of Los Angeles Department of Building and Safety requires a minimum comparative
compaction of 95 percent of the laboratory maximum density where the soils to be utilized in the
fill have less than 15 percent finer than 0.005 millimeters. The soils tested by this firm may

require the 95 percent compaction requirement.

Comparative compaction is defined, for purposes of these guidelines, as the ratio of the in-place

density to the maximum density as determined by applicable ASTM testing.

All fill should be mechanically compacted in layers not more than 8 inches thick. All fill shall
be compacted to at least 90 percent 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 compaction is obtained.

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.
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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 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 at the bottom of the excavation were
above optimum moisture content. 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 ¥a-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 in turn 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.
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Shrinkage
Shrinkage results when a volume of soil removed at one density is compacted to a higher
density. A shrinkage factor between 10 and 15 percent should be anticipated when excavating

and recompacting the existing fill 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.

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.
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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.

LEED Considerations

The Leadership in Energy and Environmental Design (LEED) Green Building Rating System
encourages adoption of sustainable green building and development practices. Credit for LEED
Certification can be assigned for reuse of construction waste and diversion of materials from

landfills in new construction.

In an effort to provide the design team with a viable option in this regard, demolition debris
could be crushed onsite in order to use it in the ongoing grading operations. The environmental

ramifications of this option, if any, should be considered by the team.

The demolition debris should be limited to concrete, asphalt and other non-deleterious materials.
All deleterious materials should be removed including, but not limited to, paper, garbage,

ceramic materials and wood.

For structural fill applications, the materials should be crushed to 6 inches in maximum
dimension or smaller. The crushed materials should be thoroughly blended and mixed with
onsite soils prior to placement as compacted fill. The amount of crushed material should not
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exceed 20 percent. The blended and mixed materials should be tested by this office prior to
placement to insure it is suitable for compaction purposes. The blended and mixed materials
should be tested by Geotechnologies, Inc. during placement to insure that it has been compacted

in a suitable manner.

FOUNDATION DESIGN

Conventional

Conventional foundations may bear in the natural alluvial soils found at the subgrade elevation.

All conventional foundations for a structure should bear in the same material.

Continuous foundations may be designed for a bearing capacity of 4,400 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 5,000 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 250 pounds per square foot.
The bearing capacity increase for each additional foot of depth is 250 pounds per square foot.
The maximum recommended bearing capacity is 7,000 pounds per square foot.

The bearing capacities 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.

Geotechnologies, Inc.
8 439 Western Avenue, Glendale, California 91201-2837 « Tel: 818.240.9600 * Fax: 818.240.9675
i AN, www.geoteq.com



May 22, 2019
File No. 21671
Page 24

Miscellaneous Foundations

Conventional foundations for structures such as privacy walls or trash enclosures which will not
be rigidly connected to the proposed structure may bear in native soils. Continuous footings may
be designed for a bearing capacity 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 capacity 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.

Foundation Reinforcement

Based on City of Los Angeles minimum requirements 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.

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 0.38 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 400 pounds per cubic foot with a

maximum earth pressure of 4,000 pounds per square foot.
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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.

Foundation Settlement

Settlement of the foundation system is expected to occur on initial application of loading. The
maximum settlement is expected to be 1.25 inch and occur below the heaviest loaded columns.

Differential settlement is not expected to exceed 0.5 inch.

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 (Active Pressure)

Cantilevered retaining walls supporting a level backslope may be designed utilizing an active
pressure with a triangular distribution. Cantilever retaining walls may be designed for an
Equivalent Fluid Pressure as identified in the following table.
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HEIGHT OF CANTILEVERED EQUIVALENT FLUID PRESSURE
RETAINING WALL (pounds per cubic foot)
(feet)
Up to 20 39
20to 30 45
30 to 40 48
40to 50 50

Additional active pressure should be added for a surcharge condition due to sloping ground,

vehicular traffic or adjacent structures.

Restrained Drained Retaining Walls

Restrained retaining walls may be designed to resist an at-rest pressure with a triangular
distribution as indicated in the diagram below. The at-rest pressure for design purposes would be
64 pounds per cubic foot. Additional earth pressure should be added for a surcharge condition

due to sloping ground, vehicular traffic or adjacent structures.

TRIANGULAR DISTRIBUTION OF AT-REST
EARTH PRESSURE

H
(Height of Wall)

| EFP |
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In addition to the recommended earth pressure, the upper ten feet of the retaining wall adjacent
to the parking structure to the north, the Freeway to the west, and street to the east and south,
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.

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. Also, where necessary, the retaining walls should be designed to accommodate any

surcharge pressures that may be imposed by existing buildings on the adjacent property.

Retaining Wall Drainage

Retaining walls should be provided with a subdrain covered with a minimum of 12 inches of
gravel, and a compacted fill blanket or other seal at the surface. The onsite geologic materials
are acceptable for use as retaining wall backfill as long as they are compacted to a minimum of

90 percent 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.

Some municipalities do not allow the use of flat-drainage products. The use of such a product

should be researched with the building official.

Where shoring will not allow the installation of a standard subdrainage system outside the wall
rock pockets may be utilized. The rock pockets with should drain through the wall. The pockets
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should be a minimum of 12 inches in length, width and depth. The pocket should be filled with

gravel. The rock pockets should be no more than 8 feet on center.

Sump Pump Design

The purpose of the recommended retaining wall backdrainage system is to relieve hydrostatic
pressure. Groundwater was not encountered during exploration to a depth of 1000 feet which
corresponds to 60 feet below the base of the proposed structure. Therefore the only water which
could affect the proposed retaining walls would be irrigation waters and precipitation.
Additionally, the proposed site grading is such that all drainage is directed to the street and the
structure has been designed with adequate non-erosive drainage devices.

The purpose of the recommended retaining wall backdrainage system is to relieve hydrostatic
pressure. It is considered improbable that groundwater level would rise to the subgrade elevation
during the design life of the structure to affect the retaining wall backdrainage system. Therefore
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 5 gallons per minute may be assumed.

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 21.2 pounds per cubic foot. When
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using the load combination equations from the building code, the seismic earth pressure should
be combined with the lateral active earth pressure for analyses of restrained basement walls

under seismic loading condition.

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.

Notably the parking structure to the north should be considered.

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.
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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
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 Backfill

Any required backfill should be mechanically compacted in layers not more than 8 inches thick,
to at least 90 percent of the maximum density obtainable by the most recent revision of ASTM D
1557 method of compaction. Flooding should not be permitted. Compaction within 5 feet,
measured horizontally, behind a retaining structure should be achieved by use of light weight,

hand operated compaction equipment.

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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TEMPORARY EXCAVATIONS

Excavations on the order 45 feet in vertical depth will be required for the subterranean levels.
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 or structures should be shored.

Where sufficient space is available, temporary unsurcharged embankments could be cut at a
uniform 1 to 1 slope gradient. A uniform sloped excavation is sloped from bottom to top and

does not have a vertical component.

Where sloped embankments are utilized, the tops of the slopes should be barricaded to prevent
vehicles and storage loads near the top of slope within a horizontal distance equal to the depth of
the excavation. If the temporary construction embankments are to be maintained during the
rainy season, berms are strongly recommended along the tops of the slopes to prevent runoff
water from entering the excavation and eroding the slope faces. Water should not be allowed to

pond on top of the excavation nor to flow towards it.

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.
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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 Geotechnologies, Inc. review the final shoring plans and

specifications prior to bidding or negotiating with a shoring contractor.

One method of shoring would consist of steel soldier piles, placed in drilled holes and backfilled
with concrete. Another method of shoring consists of steel soldier piles vibrated into place.
Either of these methods is acceptable to Geotechnologies, Inc. The soldier piles may be designed
as cantilevers or laterally braced utilizing drilled tied-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 geologic materials. For design purposes, an
allowable passive value for the geologic materials below the bottom plane of excavation may be
assumed to be 400 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

geologic materials.

Groundwater was not encountered during exploration to a depth of 100 feet below grade. It is
not anticipated that groundwater will be encountered in the shoring pile excavations. However if
seepage water greater than 3 inches of water accumulates at the bottom of the pile excavation,

concrete placement will require the use of a tremie. A tremie shall consist of a water-tight tube
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having a diameter of not less than 4 inches connected to a concrete pump. 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.

A special concrete mix should be used for concrete to be placed below water. The design shall
provide for concrete with a strength p.s.i. of 1,000 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.

The frictional resistance between the soldier piles and retained geologic material may be used to
resist the vertical component of the anchor load. The coefficient of friction may be taken as 0.38
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 250
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.

Geotechnologies, Inc.
8 439 Western Avenue, Glendale, California 91201-2837 « Tel: 818.240.9600 * Fax: 818.240.9675
i AN, www.geoteq.com



May 22, 2019
File No. 21671
Page 34

Lagging

Soldier piles and anchors should be designed for the full anticipated pressures. 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.

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
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.

A skin friction of 2,000 pounds per square foot could be utilized for post-grouted anchors. Only
the frictional resistance developed beyond the active wedge would be effective in resisting lateral

loads.

Anchors should be placed at least 6 feet on center to be considered isolated. 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.
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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.

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.

Lateral Pressures

Cantilevered shoring supporting a level backslope may be designed utilizing a triangular

distribution of pressure as indicated in the following table:
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HEIGHT OF SHORING “H” EQUIVALENT FLUID PRESSURE
(feet) (pounds per cubic foot)

Up to 20 30

20to 30 36

30 to 40 40

40to 50 42

A trapezoidal distribution of lateral earth pressure would be appropriate where shoring is to be
restrained at the top by bracing or tie backs, with the trapezoidal distribution as shown in the

diagram below.

TRAPEZOIDAL DISTRIBUTION OF PRESSURE
0.2H
H 0.6H
0.2H

Restrained shoring supporting a level backslope may be designed utilizing a trapezoidal
distribution of pressure as indicated in the following table:
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HEIGHT OF SHORING “H” DESIGN SHORING FOR
(feet) (Where H is the height of the wall)
Up to 20 19H
20t0 30 23H
30to 40 25H
40 to 50 26H

Where a combination of sloped embankment and shoring is utilized, the pressure will be greater
and must be determined for each combination. Additional active pressure should be applied
where the shoring will be surcharged by adjacent traffic or structures. Where a combination of
sloped embankment and shoring is utilized, the pressure will be greater and must be determined

for each combination.
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.

Raker Brace Foundations

An allowable bearing pressure of 5,000 pounds per square foot may be used for the design a
raker foundations. This bearing pressure is based on a raker foundation a minimum of 4 feet in
width and length as well as 4 feet in depth. The base of the raker foundations should be
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horizontal. Care should be employed in the positioning of raker foundations so that they do not

interfere with the foundations for the proposed structure.

SLABS ON GRADE

Concrete Slabs-on Grade

Concrete floor slabs should be a minimum of 4 inches in thickness. Slabs-on-grade 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 of the maximum dry density.

Outdoor concrete flatwork should be a minimum of 3 inches in thickness. 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 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.
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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.

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 15 feet
should not be exceeded. Lesser spacings 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.
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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 relative compaction.

Slab Reinforcing

Concrete slabs-on-grade should be reinforced with a minimum of #4 steel bars on 16-inch

centers each way.

Outdoor flatwork should be reinforced with a minimum of #3 steel bars on 24-inch centers each

way.

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 90 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 based on an R-value for the subgrade
of 20 and for the aggregate base of 60.

Service Asphalt Pavement Thickness Base Course
Inches Inches

Passenger Cars (T1=5) 4 6

Moderate Truck (T1=6) 5 6.5

1
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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 with Sections
200-2.2 or 200-2.4 of the “Standard Specifications for Public Works Construction”, (Green
Book), 1991 Edition.

The performance of pavement is highly dependent upon providing positive surface drainage
away from the edges. Ponding of water on or adjacent to pavement can result in saturation of the
subgrade materials and subsequent pavement distress. If planter islands are planned, the

perimeter curb should extend a minimum of 12 inches below the bottom of the aggregate base.

Concrete paving may be used on the project. Based on the highway design manual, for Traffic
Index of 7 concrete paving should be 8 inches of concrete over 4 inches of compacted base.

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 12 feet
should not be exceeded. Lesser spacings 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.
Concrete paving should be reinforced with a minimum of #3 steel bars on 18-inch centers each

way.

The management of pavement wear primarily is focused on the distress caused by vertical loads.
The reduction of vertical loading from large vehicles is assisted by increasing the number of
axles. Multi-axle groups reduce the peak vertical loading and, when closely spaced, reduce the

Geotechnologies, Inc.
8 439 Western Avenue, Glendale, California 91201-2837 « Tel: 818.240.9600 * Fax: 818.240.9675
i AN, www.geoteq.com



May 22, 2019

File No. 21671

Page 43
magnitude of the strain cycles to which the pavement is subjected. However, where tight low-
speed turns are executed, non-steering axle groups lead to transverse shear forces (scuffing) at

the pavement-tire interface.

With asphaltic concrete pavements, tensile shear stresses from tires can cause surface cracking
and raveling, thus, the increased use of non-steering axle groups results in increased pavement

wear in the vicinity of intersections and turnarounds where tight low speed turns are executed.

When designing intersections and turnarounds the turn radius should be as large as possible.
This will lead to reduced “scuffing” forces. Where tight radius turns are unavoidable, the
pavement surface design should take into account the high level of “scuffing” forces that will
occur and thickened pavement and subgrade and base course keyways should be considered to

assist in the reduction of lateral deflection.

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, with the exception of any required to disposed of onsite by stormwater
regulations, 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
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are located within five feet of a foundation should be sealed to prevent moisture affecting the

earth materials supporting the foundation.

STORMWATER DISPOSAL

Introduction

Recently, regulatory agencies have been requiring the disposal of a certain amount of stormwater
generated on a site by infiltration into the site soils. Increasing the moisture content of a soil can
cause it to lose internal shear strength and increase its compressibility, resulting in a change in
the designed engineering properties. This means that any overlying structure, including
buildings, pavements and concrete flatwork, could sustain damage due to saturation of the
subgrade soils. Structures serviced by subterranean levels could be adversely impacted by
stormwater disposal by increasing the design fluid pressures on retaining walls and causing leaks
in the walls. Proper site drainage is critical to the performance of any structure in the built

environment.

Percolation Testing

Based on results of the percolation tests, a percolation rate of 12 inches per hour may be utilized
for design purposes. It is recommended that stormwater should only percolate into natural
alluvial soil. It should be noted that the recommended percolation rate is based on testing at the

discrete locations and the overall percolation rate of the system could vary considerably.

Based on results of the percolation testing, a percolation rate of 12 inches per hour may be
utilized for design of the proposed deep infiltration dry well systems. No safety factors or
reduction factors have been applied to this percolation rate. The civil engineer must apply the

required factors of safety to the percolation rate provided herein.
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The Proposed System

The location for potential stormwater disposal has not been specifically addressed on this site. It
is the opinion of this office that stormwater infiltration is possible on this site, however until the
plan achieves more definition, and this office can address the impacts, stormwater infiltration is

not recommended.

With regards to deep infiltration at the site, it is the opinion of this firm that any infiltration of
stormwater in close proximity to structures should occur below the influence zone of the
proposed foundations. Foundation influence zones would be expected to extend to depths
correlating to roughly twice the width of the largest pad footing and approximately 4 times the
width of wall footings. Assuming a typical 10 foot square pad footing that is founded at a depth
of 45 feet, this would correlate to an influence depth of 20 feet below the bottom of pad footing,

or approximately 65 feet below the ground surface.

The soils encountered on the site should allow stormwater to percolate in a generally vertical

manner. Therefore, there is no potential for creating a perched water condition.

The soils are in the moderate expansion range. The onsite soils are not susceptible to significant
hydroconsolidation.

The facility is not located in a hillside area and no slopes are nearby. The project will not be

serviced by below grade retaining walls. No infiltration is planned into fill.

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.
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Groundwater was not encountered during exploration, conducted to a maximum depth of 100
feet below the ground surface. According to the Seismic Hazard Zone Report of the Inglewood
7%-Minute Quadrangle (CDMG, 1998, Revised 2006), the historic-high groundwater level for
the site was 40 feet below the ground surface. The historic highest groundwater level was

conservatively utilized for the enclosed liquefaction analysis.

A site specific liquefaction analysis was included with the referenced report. That analysis
concluded that the liquefaction potential for the site was remote based on the design earthquake.
It is, therefore, the opinion of this firm that the proposed infiltration of stormwater will not

materially impact the liquefaction potential of the site.

Recommendations

The design and construction of stormwater infiltration facilities is not the responsibility of the
geotechnical engineer. However, based on the experience of this firm, it is recommended that
several aspects of the use of such facilities should be considered by the design and construction

team:

Open infiltration basins have many negative associated issues. Such a design must consider
attractive nuisance, impacts to growing vegetation, impacts to air quality and vector control.

All infiltration devices should be provided with overflow protection. Once the device is full of
water, additional water flowing to the device should be diverted to another acceptable disposal

area, or disposed offsite in an acceptable manner.

All connections associated with stormwater infiltration devices should be sealed and water-tight.
Water leaking into the subgrade soils can lead to loss of strength, piping, erosion, settlement
and/or expansion of the effected earth materials.
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Excavations proposed for the installation of stormwater facilities should comply with the
“Temporary Excavations” sections of this (the referenced) reports well as CalOSHA Regulations

where applicable.

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.

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.
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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
conditions. Fill materials, especially when they were placed without benefit of modern grading
codes, regularly contain materials which could impede efficient grading and drilling. 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.
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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.

The City of Los Angeles does not require corrosion testing. However, if corrosion sensitive
improvements are planned, it is recommended that a comprehensive corrosion study should be
commissioned. The study will develop recommendations to avoid premature corrosion of buried

pipes and concrete structures in direct contact with the soils.

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. Samples from bucket-auger drilling are
obtained utilizing a California Modified Sampler with successive 12-inch drops of a kelly bar,
whose weight is noted on the excavation logs. 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

Geotechnologies, Inc.
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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.

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.

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.

Geotechnologies, Inc.
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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.
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Balboa Cove Group
File No. 21671

km

BORING LOG NUMBER 1

Date: 03/13/19 Elevation: 136'*

Method: 8-inch diameter Hollow Stem Auger
*Ref: Alta/ACSM Land Title & Topographic Survey by PSOMAS, dated 8/29/0¢

Sample
Depth ft.

Blows
per ft.

Moisture
content %

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

Description
Surface Conditions: Asphalt for Parking

7.5

10

12.5

15

175

20

23

28

27

18

29

18

19

18

13.5

155

16.4

13.3

13.0

11.6

9.0

15.0

119.0

104.7

116.9

115.4

115.9

119.0

112.7

100.7

0--

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

25 --

3-inch Asphalt over 8-inch Base

FILL: Clayey Silt to Silty Clay, dark brown, moist, stiff

Sandy to Clayey Silt, dark and yellowish brown, moist, stiff

Sandy Silt, dark brown, moist, stiff

SM/ML

ALLUVIUM: Silty Sand to Sandy Silt, dark brown, moist,
medium dense, fine grained, stiff

SP

Sand, fine grained

GEOTECHNOLOGIES, INC.

Plate A-la



Balboa Cove Group
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km

BORING LOG NUMBER 1

Sample
Depth ft.

Blows
per ft.

Moisture
content %

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

Description

30

40

50

85

30/6™
50/5"

45
50/5"

9.3

15.1

19.0

124.4

100.6

103.2

26 --

27 --

28 --

29 --

30 --

31 --

32 --

33 --

34 --

35 --

36 --

37 --

38 --

39 --

40 --

41 -

42 --

43 --

44

45 -

46 --

47 -

48 --

49 --

50 --

SM/SP

Silty Sand to Sand, dark brown and yellowish brown, very

dense, fine grained, gravel to 1/4" (slate)

SM

Silty Sand, yellowish brown, very dense, fine grained

dark gray and gray

GEOTECHNOLOGIES, INC.
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BORING LOG NUMBER 1

Sample
Depth ft.

Blows
per ft.

Moisture
content %

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

Description

55

60

65

70

75

75

48/6"
50/4"

45/6"
50/3"

100/7*

100/9*

32.3

9.4

17.3

4.3

9.3

90.9

105.5

113.8

102.9

99.0

51 --

52 --

53 --

54 -

55 --

56 --

57 -

58 --

59 --

60 --

61 --

62 --

63 --

64 --

65 --

66 --

67 --

68 --

69 --

70 --

71 -

72 --

73 --

74 -

75 -

SP/ML

Sand to Clayey Silt, dense, fine grained, stiff

SP

Sand, very dense, fine grained

SM/SP

Silty Sand to Sand, fine grained

SP

Sand, yellowish brown, fine grained

GEOTECHNOLOGIES, INC.
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Balboa Cove Group

BORING LOG NUMBER 1

File No. 21671
km
Sample Blows Moisture Dry Density | Depthin USsCs Description
Depth ft. per ft. content % p.c.f. feet Class.
76 --
- NOTE: The stratification lines represent the approximate
77 -- boundary between earth types; the transition may be gradual.
78 -- Used 8-inch diameter Hollow-Stem Auger
- 140-Ib. Automatic Hammer, 30-inch drop
79 -- Modified California Sampler used unless otherwise noted
80 76 17.8 109.6 80 --
- ML |Clayey Silt, dark gray, very stiff
81 --
82 --
83 --
84 --
85 40/6" 23.8 104.2 85 --
50/5" -
86 --
87 --
88 --
89 --
90 48/6" 14.8 119.3 90 --
50/3" - SM/ML|Silty Sand to Sandy Silt, dark brown and yellowish brown,
91 -- very dense, fine grained, very stiff
92 --
93 --
94 --
95 15/6" 12.2 115.9 95 --
50/4"" - SM |[Silty Sand, dark gray and gray, very dense, fine grained,
96 -- minor gravel
97 --
98 --
99 --
100 40/6" 23.6 102.1 100 --
50/4"" - Total Depth 100 feet
No Water
Fill to 17% feet

GEOTECHNOLOGIES, INC.

Plate A-1d




BORING LOG NUMBER 1

Reliable Properties Date: 10/28/15 Elevation: 137.5"*
File No. 21086 Method: 8-inch diameter Hollow Stem Auger
km *Reference: ALTA Plan by PSOMAS, dated 8/29/05
Sample Blows Moisture Dry Density | Depthin USCS Description
Depth ft. | per ft. | content % p.c.f. feet Class. |Surface Conditions: Asphalt Parking Lot
0-- 5-inch Asphalt over 5-inch Base
1--
- FILL: Sandy Silt to Silty Clay, dark brown, moist, stiff, minor
2-- slate fragments
25 37 135 110.8 -
3 --
4 --
5 20 16.2 109.6 5--
6 --
7 e — e — .
7.5 32 15.0 118.7 - Sandy Silt to Silty Clay, dark and grayish brown, moist, stiff, minor
8 -- gravel
9--
10 33 14.6 118.8 0 —bp—at——— -
- Sandy to Clayey Silt to Silty Sand, dark and grayish brown, moist,
11 -- stiff, medium dense, fine grained
12 --
12,5 34 14.7 110.3 - —— 1 —_ - - —_ - ———-
13 -- Clayey Silt to Silty Clay, dark brown, moist, stiff
14 --
15 28 12.9 115.3 15 --
- SM [ALLUVIUM: Silty Sand, dark brown, moist, medium dense, fine
16 -- grained
17 --
175 67 9.1 128.9 - —— 1 —_ - - —_ - ———-
18 -- Silty Sand, dark brown, moist, very dense, fine grained
19 --
20 76 10.5 129.5 20 --
21 --
22 --
23 --
24 --
25 38/6" 12.9 122.5 25 --
50/5" - SM/ML|Silty Sand to Sandy Silt, dark brown, moist, dense, fine grained

GEOTECHNOLOGIES, INC. Plate A-1a



Reliable Properties

File No. 21086

km

BORING LOG NUMBER 1

Sample
Depth ft.

Blows
per ft.

Moisture
content %

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

Description

30

35

40

45

50

92

100/7*

47/6"

50/5"

100/7*

47/6"
50/6"

111

18.3

9.4

23.9

22.6

Disturbed

104.5

94.6

98.9

98.9

26 --
27 --
28 --

29 --

30 --

31 --

32--
33
34 --
35--
36 --
37 --
38 --
39 --
40 --
41 --
42 --
43
44 -
45 --
46 -
47 --
48 --
49 --

50 --

NOTE: The stratification lines represent the approximate
boundary between earth types; the transition may be gradual.

Used 8-inch diameter Hollow-Stem Auger
140-Ib. Automatic Hammer, 30-inch drop
Modified California Sampler used unless otherwise noted

SM

Silty Sand, dark and yellowish brown, moist, very dense, fine grained

SP

Sand, yellow and grayish brown, moist, very dense, fine grained

Sand, yellow and grayish brown, moist, very dense, fine grained

ISP

Silty Sand to Sand, gray to dark gray, moist, very dense, fine grained

Total Depth 50 feet
No Water

Fill to 15 feet

GEOTECHNOLOGIES, INC.

Plate A-1b




BORING LOG NUMBER 2

Reliable Properties Date: 10/28/15 Elevation: 141"
File No. 21086 Method: 8-inch diameter Hollow Stem Auger
km *Reference: ALTA Plan by PSOMAS, dated 8/29/05
Sample | Blows | Moisture Dry Density | Depthin UsCs Description
Depth ft. | per ft. | content % p.c.f. feet Class. |Surface Conditions: Asphalt Parking Lot
0-- 4-inch Asphalt over 8-inch Base
1--
- FILL: Sandy to Clayey Silt, dark brown, moist, stiff
2 -
25 23 15.8 111.7 -
3 -
- ML |ALLUVIUM: Sandy to Clayey Silt, dark brown, moist, stiff, minor
4 -- slate fragments
5 22 19.5 104.8 5--
6 --
7 --
75 |20/6" 7.1 120.8 -
50/5" 8 -- SM/SP |Silty Sand to Sand, dark and yellowish brown, moist, very dense,
- fine grained
9 --
10 74 5.7 116.5 10 --
- SM |[Silty Sand, dark and grayish brown, moist, medium dense, fine
11 -- grained
12 --
13 --
14 --
15 65 14.3 119.0 15 --
- SM/ML]Silty Sand to Sandy Silt, dark and grayish brown, moist, dense,
16 -- fine grained, stiff
17 --
18 --
19 --
20 52 13.3 118.8 20 --
21 --
22 --
23 --
24 --
25 70 21.7 112.0 25 --
- SM |[Silty Sand, dark and grayish brown mottling, moist, very dense,
fine grained

GEOTECHNOLOGIES, INC. Plate A-2a



BORING LOG NUMBER 2

Reliable Properties

File No. 21086
km
Sample | Blows | Moisture Dry Density | Depthin UsCs Description
Depth ft. | per ft. | content % p.c.f. feet Class.
26 --
27 --
28 --
29 --
30 28/6" 10.5 125.4 30 --
50/5" - Total Depth 30 feet
31 -- No Water
- Fill to 3 feet
32 --
33 -- NOTE: The stratification lines represent the approximate
- boundary between earth types; the transition may be gradual.
34 --

- Used 8-inch diameter Hollow-Stem Auger
35 -- 140-Ib. Automatic Hammer, 30-inch drop

- Modified California Sampler used unless otherwise noted
36 --

37 --

38 --

39 --

40 --

41 -

42 --

43 --

44

45 -

46 --

47 -

48 --

49 --

50 --

GEOTECHNOLOGIES, INC. Plate A-2b




BORING LOG NUMBER 3

Reliable Properties Date: 10/28/15 Elevation: 136"*
File No. 21086 Method: 8-inch diameter Hollow Stem Auger
km *Reference: ALTA Plan by PSOMAS, dated 8/29/05
Sample Blows Moisture Dry Density | Depthin USCS Description
Depth ft. | per ft. | content % p.c.f. feet Class. |Surface Conditions: Asphalt Parking Lot
0-- 4-inch Asphalt over 2-inch Base
1-- FILL: Sandy to Clayey Silt, dark brown, moist, stiff
2 -
25 14 17.4 107.4 -
3 --
- ML/SM|ALLUVIUM: Clayey Silt to Silty Sand, dark brown, moist, stiff,
4 -- medium dense, fine grained
5 7 18.4 SPT 5--
- ML/CL|Clayey Silt to Silty Clay, dark brown, moist, stiff
6 --
7 --
75 15 16.7 110.1 -
8 --
9--
10 22 19.7 SPT 10- e e e o e — ————— -
- Sandy Silt to Silty Clay, dark and grayish brown, moist, stiff
11 --
12 --
12.5 42 20.5 108.7 -
13 --
14 --
15 74 14.7 SPT 15 --
- SM/ML|Silty Sand to Sandy Silt, yellowish brown mottling, moist, very
16 -- dense, fine grained, very stiff
17 --
17.5 43 14.6 115.7 -
18 --
19 --
20 36 10.1 SPT 20 --
- SM |[Silty Sand, dark and grayish brown, moist, medium dense, fine
21 -- grained
22 --
22.5 30/6" 7.6 98.2 -
50/4"" 23 -- SP |Sand, yellow and grayish brown, moist, very dense, fine grained
24 --
25 38 6.3 SPT 25 --

GEOTECHNOLOGIES, INC. Plate A-3a



BORING LOG NUMBER 3

Reliable Properties

File No. 21086
km
Sample Blows Moisture Dry Density | Depthin USCS Description
Depth ft. | per ft. | content % p.c.f. feet Class.
26 --
27 --
27.5 40/6™ 17.7 108.1 -
50/3" 28 -- SM |[Silty Sand, dark and grayish brown, moist, very dense, fine grained
29 --
30 26 13.1 SPT 30 --
- SMY/SP [Silty Sand to Sand, dark and grayish brown, moist, medium dense,
31 -- fine grained
32 --
325 38/6" 13.3 121.8 -
50/5" 33 -- |SM/ML|Silty Sand to Sandy Silt, dark and grayish brown, moist, very
- dense, fine grained, very stiff
34 --
35 35 12.0 SPT 35 --
36 --
37 --
37.5 |100/9" 18.8 117.6 -
38 -- SM |[Silty Sand, dark and grayish brown, moist, very dense, fine grained
39 --
40 48 14.1 SPT 40 --
- ML [Sandy to Clayey Silt, dark and grayish brown, moist, stiff
41 --
42 --
425 |100/9" 6.2 110.2 -
43 -- SP |Sand, yellowish brown, moist, very dense, fine to medium grained
44 --
45 37 5.3 SPT 45 --
46 --
47 --
475 37/6™ 3.7 108.9 -
50/5" 48 --
49 --
50 60 145 SPT 50 --

GEOTECHNOLOGIES, INC. Plate A-3b




BORING LOG NUMBER 3

Reliable Properties

File No. 21086
km
Sample Blows Moisture Dry Density | Depthin USCS Description
Depth ft. | per ft. | content % p.c.f. feet Class.
51 --
52 --
52.5 45/6" 21.7 98.4 -
50/3" 53 -- |SM/ML|Silty Sand to Sandy Silt, dark and grayish brown, moist, very
- dense, fine grained, very stiff
54 --
55 19 28.9 SPT 55 --
- ML/CL[Clayey Silt to Silty Clay, dark and grayish brown, moist, stiff
56 --
57 --
57.5 32/6" 27.4 96.0 -
50/4™ 58 -- ML [Sandy to Clayey Silt, dark and grayish brown, moist, very stiff
59 --
60 40 30.9 SPT 60 --
- SP/ML |Sand to Sandy Silt, gray and dark brown, moist, medium dense,
61 -- fine grained, stiff
62 --
62.5 30/6™ 26.8 100.2 -
50/4™ 63 -- | SW/SP |Silty Sand to Sand, dark and grayish brown, moist, very dense,
- fine grained
64 --
65 42 21.1 SPT 65 --
- SM/CL [Silty to Clayey Sand, dark and grayish brown, moist, medium
66 -- dense to dense, fine grained
67 --
67.5 |100/8" 4.4 117.2 -
68 -- | SM/SP |Silty Sand to Sand, dark and grayish brown, moist, very dense,
- fine grained
69 --
- ‘ P|Sand, yellow and grayish brown, moist, very dense, fine grained
70 28/6" 4.5 SPT 70 --
50/5" - Total Depth 70 feet
71 -- No Water
- Fill to 3 feet
72 --
73 -- NOTE: The stratification lines represent the approximate
- boundary between earth types; the transition may be gradual.
74 --
- Used 8-inch diameter Hollow-Stem Auger
75 -- 140-Ib. Automatic Hammer, 30-inch drop
- Modified California Sampler used unless otherwise noted
SPT=Standard Penetration Test

GEOTECHNOLOGIES, INC. Plate A-3c




BORING LOG NUMBER 4

Reliable Properties Date: 10/28/15 Elevation: 130"
File No. 21086 Method: 8-inch diameter Hollow Stem Auger
km *Reference: ALTA Plan by PSOMAS, dated 8/29/05
Sample | Blows | Moisture Dry Density | Depthin UsCs Description
Depth ft. | per ft. | content % p.c.f. feet Class. |Surface Conditions: Asphalt Parking Lot
0-- 5-inch Asphalt over 6-inch Base
1--
- FILL: Sandy Silt, dark brown, moist, stiff
2 -
25 27 15.6 116.9 - —_————_ - - - — ———-
3-- Sandy Silt to Silty Sand, dark and grayish brown, moist, stiff,
- medium dense, fine grained
4 --
5 15 15.4 110.3 5-- PP—fF-———_— Y ——-
- Sandy to Clayey Silt, dark and grayish brown, moist, stiff
6 --
7 --
75 36 145 115.9 - —_————_ - - - — ———-
8 -- Silty Sand to Sandy Silt, dark brown to dark gray, moist, stiff,
- medium dense, fine grained
9 --
10 19 11.3 108.2 0 —_p—t———— -
- Silty Sand to Sand, dark brown, moist, medium dense, fine grained
11 --
12 --
125 13 10.3 110.0 -
13 -- SM |ALLUVIUM: Silty Sand, dark and yellowish brown, moist,
- medium dense, fine grained
14 --
15 25 16.4 113.5 15 --
- ML/CL|Clayey Silt to Silty Clay, dark brown, moist, stiff
16 --
17 --
18 --
19 --
20 44 20.1 105.6 20 --
- CL |[Silty Clay, dark brown, moist, stiff
21 --
22 --
23 --
24 --
25 27 13.1 118.0 25 --
- SM/ML]|Silty Sand to Sandy Silt, dark brown, moist, medium dense, fine
grained, stiff
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BORING LOG NUMBER 4

Reliable Properties

File No. 21086
km
Sample | Blows | Moisture Dry Density | Depthin UsCs Description
Depth ft. | per ft. | content % p.c.f. feet Class.
26 --
27 -
28 --
29 -- Gravelly Sand, dark and grayish brown, moist, dense, fine to
- SW|coarse grained
30 96 6.3 130.6 30 --

- Total Depth 30 feet
31 -- No Water
- Fill to 12v feet

32 --
33 -- NOTE: The stratification lines represent the approximate

- boundary between earth types; the transition may be gradual.
34 --

- Used 8-inch diameter Hollow-Stem Auger
35 -- 140-Ib. Automatic Hammer, 30-inch drop

- Modified California Sampler used unless otherwise noted
36 --

37 --

38 --

39 --

40 --

41 -

42 --

43 --

44

45 -

46 --

47 -

48 --

49 --

50 --
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3.5

DRY INITIAL FINAL
SAMPLE SOIL TYPE DENSITY (PCF) MOISTURE(%) MOISTURE(%)
B1 @ 40' SM 100.6 15.1 19.9
B1 @ 50' SM 103.2 19.0 22.4
B1 @ 55' SP/ML 90.9 32.3 33.7
3.0 | B1@65 SM/SP 113.8 17.3 26.0 i
B1 @50 @
.~ 25
e
&3 B1@ 40' @
—
.;"S 2.0 B1 @ 65'
] 0] B1 @ 55,
d=.) B1 @ 50'
ﬁ B1 @ 40' E
B1 @ 65'
&N 15 e
fo
¢5 B1 @ 55,
ab)
M B1 @ 40
m 1.0 B1 @ 50' I e
<G
0.5 )
o
C = 225 PSF
0
0 0.5 1.0 1.5 2.5 3.0

2.0
Normal Pressure (KSF)

® Direct Shear, Saturated

SHEAR TEST DIAGRAM

RELIABLE PROPERTIES

Geotechnologies, Inc.
Consulting Geotechnical Engineers FILE NO. 21671 | PLATE: B-1




BULK SAMPLE REMOLDED TO 90 PERCENT
OF THE MAXIMUM LABORATORY DENSITY

DRY INITIAL FINAL
SAMPLE SOIL TYPE DENSITY (PCF) MOISTURE(%) MOISTURE(%)
B1 @ 1-5' SM/CL 115.7 9.9 19.2
3.0
fm—
By 25
¥
e/
w20
o
ab
=
B1 @ 1-5'
5 1.5 -
i /
q°;
m 1
: Bli1@1-5' @
N /
—
B1 @ 1-5'
?X)S
0.5 "(\j"%/
z %&0\\)
S
C = 250 PSF
0
0 0.5 1.0 1.5 2.0 2.5 3.0

Normal Pressure (KSF) |

® Direct Shear, Saturated

SHEAR TEST DIAGRAM

Geotechnologies, Inc. RELIABLE PROPERTIES

Consulting Geotechnical Engineers FILE NO. 21086 ‘ PLATE: B-1




3.5

DRY INITIAL FINAL
SAMPLE SOIL TYPE DENSITY (PCF) MOISTURE(%) MOISTURE(%)
B3 @ 7.5' CL 110.1 16.7 19.8
B2 @ 10' SC/SM/SM 116.5 5.7 17.5
B1 @ 15' CL 115.3 12.9 19.6
3.0 |
.~ 25
e
2
(—
B2 @ 10'
5 2.0 B1 @ 15' :
o] o)
o
Q B3 @ 7.5
b /
B2 @ 10'
N 15 B1 % 15' g -
. B3@7.5 /
o
8 /
B3 @ 7.5'
E’% B1 15V
1.0 B2 @ 10
)
G‘M
oo
133\
C = 650 PSF
0.5
0
0 0.5 1.0 1.5 2.0 2.5 3.0

Normal Pressure (KSF)

® Direct Shear, Saturated

SHEAR TEST DIAGRAM

Geotechnologies, Inc. RELIABLE PROPERTIES
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Percent Consolidation

WATER ADDED AT 2 KSF

B1 @ 55'
T T~
\\\ \\\
\\\\\\
~—~X
B1 @|60'
—\
\\\
\\\\\
—~—_
B1 @ 80'
T~
\\
‘\
\\\\ \

2 .3 4 5 .6 .7.8.91.0 2 3 4 5 6 7 8910 16 20

Consolidation Pressure (KSF)

CONSOLIDATION TEST

: BALBOA COVE GROUP, LP
Geotechnologies, Inc.

Consulting Geotechnical Engineers FILE NO. 21671 PLATE: C-1




Percent Consolidation

WATER ADDED AT 2 KSF

Consolidation Pressure (KSF)

B1 @ 85'
— T~
— \\ —
N
T ———
B1 @ 90'
~—__ \\\\
\\\\\ \\ —
— ~
2 .3 4 5 .6 .7.8.91.0 2 3 5 6 7 8910 20

CONSOLIDATION TEST

Geotechnologies, Inc.

Consulting Geotechnical Engineers

BALBOA COVE GROUP, LP

FILE NO. 21671

PLATE: C-2




WATER ADDED AT 2 KSF

B1 @ 1-5'
(BULK|SAMPLE REMOLDED TO 90% OF THE MAXIMUM LABORATORY DENSITY)
0 T ~—~—_
— 1
2
S .
o pf
s
3~
-
o py
o
=
7
=
=
@
e
=
<
&)
o
o
R
1 2 .3 4 5 6 .7 .8.910 2 3 4 5 6 7 8910
Consolidation Pressure (KSF)
CONSOLIDATION TEST
. ‘ RELIABLE PROPERTIES
Geotechnologies, Inc.
Consulting Geotechnical Engineers ‘ FILE NO. 21086 ‘ PLATE: C-1




Percent Consolidation

=)

N

W

[=2]

WATER ADDED AT 2 KSF

Consolidation Pressure (KSF)

B1 @ 15'
\\\\‘
\\\
- T— T—
\\\ \\\
\§§___A
B2 @ 20'
\\ \\\\‘
\
\\
\\\‘ \\\\
B3 @ 22.5
\\\
T—
T—
\§§§ \
.2 .3 4 5 .6 .7.8.91.0 2 3 4 5 6 7 8910 16 20

CONSOLIDATION TEST

RELIABLE PROPERTIES
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WATER ADDED AT 2 KSF

0 — B2 @ 25'
2 \\ I
\\ \\\\
\ \\\ \\\\‘
S \\

6
=
=
= B3 @ 32.5'
@ 0 — .
= L [ [ [ —
o 2 ‘\\ h\\
g \\\\\ \\“\
Q4 i .
-
=
o 6
&)
o
b
-

0 B1 @ 35'

\\\\
\\\
2 T
\\\5\ \\\
4 \\\ ‘\\\
.2 .3 4 5 6 .7.8.91.0 2 3 4 5 6 7 8910 16 20
Consolidation Pressure (KSF)
CONSOLIDATION TEST
RELIABLE PROPERTIES
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WATER ADDED AT 2 KSF

0 — B1 @ 40'
\\
2 1 DN
——— ‘\\

4 §—

6
=
=
= B3 @ 47.5'
“ O T —
.= T T———
= L
Q2 T T—
A \\‘
= —
5 =
=
o 6
&)
o
b
-

.2 .3 4 5 6 .7.8.91.0 2 3 4 5 6 7 8910 16 20
Consolidation Pressure (KSF)
CONSOLIDATION TEST
RELIABLE PROPERTIES

Geotechnologies, Inc.
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ASTM D-1557

SAMPLE B1 @ 1-5'

SOIL TYPE: SM/CL

MAXIMUM DENSITY pcf. 128.5

OPTIMUM MOISTURE % 9.9
ASTM D 4829

SAMPLE B1 @ 1-5'

SOIL TYPE: SM/CL

EXPANSION INDEX 86

UBC STANDARD 18-2

EXPANSION CHARACTER MODERATE

SULFATE CONTENT

SAMPLE B1 @ 1-5' B1 @ 15' B2 @ 10' | B3 @ 7.5' | B3 @ 22.5'
SULFATE CONTENT: | < 010% | <010% | <0.10% | <0.10% | <0.10 %
(percentage by weight)

COMPACTION/EXPANSION/SULFATE DATA SHEET

RELIABLE PROPERTIES

Geotechnologies, Inc.

Consulting Geotechnical Engineers FILE NO. 21086 |

PLATE: D




GRAVEL SAND SILT CLAY
MEDIUM TO COARSE FINE
U.S. Standard Sieve Sizes
(=} S
g g S S F SEES
g FEy = 2 ¢ S d S 9
o — ) Z. Z. Z. Z Z.
100 o B3 @ 60
90
® B3 |@ 55
E 80
E 70
>.‘ 60
=a)
L’J 50 ®B3 @ 40
Z HE3@35‘
— B3|@ 65
9p
A 40
=¥
H 30
=
U 20
=~
=
Ay 10 883 @ 45
0
S § 55 2% 8§ 0§ 2% § E gk = =
- GRAIN DIAMETER (mm) =

GRAIN SIZE DISTRIBUTION

RELIABLE PROPERTIES

Geotechnologies, Inc.
Consulting Geotechnical Engineers FILE NO. 21086 ‘ PLATE: E




ASTM D4318

80
70
]
=W
- 60
2
% 50 //
= 40 e
Q)
= &
E 30 >
= CL OH and MH
cé) 20 e /‘/
CL-ML
(=W 10 (\ © /
s ' 1 OL
0
0 10 40 50 60 70 80 90 100 110
LIQUID LIMIT, LL
BORING | DEPTH TEST
NOMBER | (fEeT) | symsor | M- | PL | P! DESCRIPTION
B3 35 (@) 26 | 13 13 CL
B3 40 o 36 | 16 | 20 | CL
B3 55 A 66 | 24 | 42 CH
B3 60 A 46 | 27 | 19 | CL
B3 65 O 31 |14 | 17 | CL

ATTERBERG LIMITS DETERMINATION

Geotechnologies, Inc.

Consulting Geotechnical Engineers

RELIABLE PROPERTIES

FILE NO. 21086 PLATE:




Geotechnologies, Inc.

Project: Balboa cove Group
W |File No.: 21671
Description: alluvium

Retaining Wall Design with Level Backfill

(Vector Analysis)
Input:
Retaining Wall Height (H) 20.00 feet
- L;-»
Unit Weight of Retained Soils () 120.0 pef E
Friction Angle of Retained Soils (9 29.0 degrees A ....... :
Cohesion of Retained Soils (c) 225.0 psf | H.
Factor of Safety (FS) 1.50 | W
H Y0
Factored Parameters: (brs) 20.3 degrees 1
CR
(crs) 150.0 psf !
A A
Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure
() (He) (A) W) (Ler) a b (Pa) P
degrees feel feet” Ibs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Tbs/lineal foot A
40 45 226 27130.6 24.1 10032.0 17098.6 6128.5
41 44 219 262778 238 5462.0 168158 6360.5
42 43 212 25443.3 23.5 §941.9 163015 6573.0
43 4.2 205 24628.1 232 8466.2 16161.9 6766.9 b
44 4.1 199 23832.5 23.0 80303 15802.2 6942.9
45 4.0 192 23056.6 227 7630.0 15426.6 7101.6
46 3.9 186 22300.0 224 72615 15038.5 72436
47 33 180 21562.3 2.1 6921.6 14640.7 7369.5
48 338 174 20843.0 218 6607.5 142355 7479.7
49 3.7 168 20141.4 216 6316.6 13824.7 7574.7
50 3.7 162 19456.8 21.3 6046.7 13410.1 7654.8
51 3.6 157 18788.5 21.0 5795.8 12992.7 7720.3
52 3.6 151 18135.8 20.8 5562.0 12573.7 7771.4
53 3.6 146 174979 20.5 5344.0 121539 7808.3
54 3.6 141 16874.1 20.3 5140.1 11734.0 7831.2
55 3.6 136 16263.8 20.0 49492 113146 7840.1
56 3.6 131 15666.2 19.8 4770.0 10896.2 7835.1 39
57 3.6 126 15080.6 19.6 46016 10479.0 7816.1 Cps™ Lcr
58 36 121 14506.5 19.3 44430 10063.4 7783.2
59 3.6 116 139431 19.1 42934 9649.7 7736.1
60 37 112 13389.9 18.9 41519 9233.0 7674.7 Design Equations (Vectar Analysis):
61 37 107 12846.3 18.6 40178 88285 7598.7 a= Cpg*Lop *sin(90+ys)/sin(o-Brs)
62 38 103 12211.7 184 3890.5 84212 7508.0 b=W-a
63 38 58 11785.5 18.2 3769.3 §016.3 7402.1 P, = b*tan(o-s)
64 19 54 11267.3 17.9 3653.5 7613.7 7280.6 EFP = 2*P,/H’
65 39 50 10756.4 17.7 35428 7213.6 7143.2
Maximum Active Pressure Resultant
P, max 7840.1 [lbs/lineal foot
Equivalent Fluid Pressure (per lineal foot of wall)
2
EFP = 2*P,/H
EFP 39.2 pcf

Design Wall for an Equivalent Fluid Pressure: 39 pef Cantelevered, Triangular Distrib



Geotechnologies, Inc.

Project: Balboa cove Group

File No.:

21671
Description: alluvium

Retaining Wall Design with Level Backfill

(Vector Analysis)
Input:
Retaining Wall Height (H) 30.00 feet
< L. >
Unit Weight of Retained Soils y) 120.0 pef
Friction Angle of Retained Soils ()] 29.0 degrees A .......
Cohesion of Retained Soils (c) 225.0 psf | He
Factor of Safety (FS) 1.50 I V\f
H vdc
Factored Parameters: (ds) 20.3 degrees | LCR
(Crs) 150.0 psf !
A A
Failure Height of Areaof Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure
() (He) (&) (W) (Lew) a b (Py) P
deprees feet feet” Ibs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Ibs/lineal foot A
40 45 524 62883.2 39.6 16519.6 46363.6 16617.7
41 44 507 60788.9 39.0 15524.0 45264.8 171211
42 3 490 58761.7 38.5 14624.1 44137.6 17581.2
43 42 473 56799.2 37.9 13808.1 420911 18000.1 b
44 4.1 457 54898.4 374 13065.7 418328 18379.6
45 40 442 53056.6 36.8 12388.4 40668.2 18721.4
46 39 427 512706 36.3 11768.8 39501.8 19026.9
47 38 413 49537.7 35.8 11200.5 38337.2 19297.3
48 38 399 47855.1 353 10678.0 37177.1 19533.9
49 37 385 46220.0 34.8 10196.4 36023.5 19737.6 N
50 37 372 44629.8 34.4 9751.7 34878.1 19909.2
51 16 359 43082.0 33.9 9340.0 33742.0 20049.5
52 16 346 41574.3 335 8958.2 32616.1 20158.9 a
53 16 334 40104.5 331 86034 31501.1 202379
54 16 322 38670.4 326 8273.0 30397.4 20286.9
35 36 i 37270.0 32.2 7964.9 29305.1 20306.0
56 36 299 35901.4 319 7677.1 28224.4 202953 *]
57 3.6 288 34562.8 315 7407.6 27155.2 20254.7 Crs CR
58 3.6 277 33252.5 31.1 7154.9 26097.6 20184.2
59 36 266 31968.9 30.8 6917.6 250513 20083.3
60 3.7 256 307104 304 6694.3 24016.1 19951.8 Design Equations (Vector Analysis):
61 3.7 246 29475.6 30.1 6483.8 22991.7 19789.1 8= cps*Lep*sin(90+ s )/sin(a-tys)
62 38 236 28263.0 29.7 6285.1 21977.9 19594.5 b=W-a
63 38 226 270713 29.4 6097.0 209743 19367.3 P, = b*tan(a-dys)
64 3.9 216 258993 29.1 5918.6 19980.6 19106.4 EFP = 2#P /1’
65 3.9 206 24745.6 28.8 5749.1 18996.5 18810.9
Maximum Active Pressure Resultant
Py 20306.0 |Ibs/lineal foot

Equivalent Fluid Pressure (per lineal foot of wall)
EFP = 2#P,/H

EFP

Design Wall for an Equivalent Fluid Pressure:

45.1 pcf

45 pef

Cantelevered, Triangular Distrib



Geotechnologies, Inc.

= Project: Balboa cove Group

a %: File No.:

21671

Description: alluvium

Retaining Wall Design with Level Backfill

(Vector Analysis)
Input:
Retaining Wall Height (H) 40.00 feet
< L. »
Unit Weight of Retained Soils (y) 120.0 pef
Friction Angle of Retained Soils (9) 29.0 degrees
Cohesion of Retained Soils (c) 225.0 psf
Factor of Safety (FS) 1.50
Factored Parameters: (drs) 20.3 degrees
(Cps) 150.0 psf
Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure
(e0) (He) A (W) (Lew) a b (Pa) P
degrees feet feet’ Ibs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Ibs/lineal foot A
40 45 941 112936.8 552 23007.1 §0929.8 322327
41 44 909 109104.3 543 21586.1 875183 33103.1
42 43 878 105407.4 534 20306.4 §5101.0 33898.1
43 42 849 101838.7 52.6 19149.9 §2088.8 34621.3 b
44 4.1 820 98390.7 51.7 18101.0 §0289.7 35276.0
45 4.0 792 95056.6 51.0 17146.8 77909.7 358654
46 39 765 91829.6 50.2 16276.1 755534 36391.9
47 38 739 §8703.4 49.5 15479.4 73224.0 36857.8
43 3.8 714 85672.1 48.8 14748.5 70923.6 37265.3 \ h T
49 3.7 689 827300 48.1 14076.3 68633.7 37616.0 N
50 37 666 79871.9 474 13456.6 66415.3 379114
51 3.6 642 77092.9 46.8 12884.2 64208.7 38152.8
52 3.6 620 74388.3 46.2 123543 62034.0 38341.0 a
53 3.6 598 71753.8 45.6 11862.8 59891.0 38477.0
54 3.6 ST 69185.2 45.0 11406.0 57779.2 38561.2
55 3.6 356 66678.7 44.4 10980.7 55698.0 38594.1
56 3.6 535 64230.8 439 10584.1 53646.7 38575.7 *L
57 3.6 515 61838.0 434 10213.6 516244 38505.9 Cps CR
58 3.6 496 59497.1 429 9866.8 49630.2 383845
59 36 477 57205.1 424 9541.% 47663.2 38211.0
60 3.7 458 54959.1 42.0 9236.8 457224 37984.7 Design Equations (Vector Analysis):
61 37 440 52756.5 41.5 8949.9 43806.7 37704.6 a = cps*Leg*sin(90+¢ps)/sin(a-dys)
62 38 422 50594.8 41.1 8679.6 41915.1 37369.6 b=W-a
63 38 404 434714 40.6 84247 40046.7 36978.3 P, = b*tan(u-drs)
64 39 387 46384.0 402 8183.7 38200.3 36529.0 EFP = 2*Py/H’
65 3.9 369 44330.6 39.8 7955.5 36375.1 36019.7

Maximum Active Pressure Resultant

PA, max

Equivalent Fluid Pressure (per lineal foot of wall)

EFP = 2*P /I

EFP

Design Wall for an Equivalent Fluid Pressure:

38594.1 [Ibs/lineal foot

48.2 pef

48 pef

Cantelevered, Triangular Distrib



Geotechnologies, Inc.

= Project: Balboa cove Group
i m@& File No.: 21671
> Description: alluvium
Retaining Wall Design with Level Backfill
(Vector Analysis)
Input:
Retaining Wall Height (H) 50.00 feet
< L;. >
Unit Weight of Retained Scils (y) 120.0 pef
Friction Angle of Retained Soils (h) 29.0 degrees
Cohesion of Retained Soils (c) 225.0 psf
Factor of Safety (FS) 1.50
Factored Parameters: (tgs) 20.3 degrees
(Crs) 150.0 psf
Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedpe Failure Plane Pressure
() (He) (A) (W) (Ler) a b (Pa) P
degrees feet feet” Ibs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Ibs/lineal foot A
40 45 1477 177291 5 70.7 294946 147797.0 52973.5 ; 3
41 44 1427 171224.2 69.5 27648.1 143576.1 54306.6
42 43 1378 165380.5 68.4 25988.7 139391.8 55523.6
43 42 1331 159746.6 67.2 24491.7 135254.8 56630.3 b
44 4.1 1286 154309.3 66.1 23136.4 1311728 57632.1
45 40 1242 149056.6 65.1 21905.2 1271513 58533.5
46 39 1200 143976.7 64.1 20783.4 1231933 59338.6
47 38 1159 139059.2 63.1 19758.3 119300.8 60051.0
48 38 1119 1342939 622 18818.9 1154748 60673.9
49 37 1081 1296715 613 17956.1 1117154 61209.9
50 37 1043 1251823 60.5 17161.6 108021.7 61661.3
51 36 1007 120821.3 59.6 16428.4 104392.8 62030.1
52 36 971 116577.7 589 15750.4 100827.3 62317.8
53 36 937 112445.7 58.1 15122.2 973235 62525.6
54 36 903 108418.5 574 14538.9 93879.5 62654.3
55 36 871 104489.9 56.7 13996.5 90493 .4 62704.4
56 36 839 100654.2 56.0 13491.1 87163,1 62676.3 *]
5 36 808 96906.0 55.3 13019.5 83886.4 62560.7 Crs™ Lcr
5 36 777 93240.0 54.7 12578.8 80661.3 62384.3
59 36 747 89651.5 54,1 12166.1 77485.4 62119.2
60 3.7 718 86136.0 53.5 11779.2 74356.8 61773.3 Design Equations (Vector Analysis):
61 3.7 689 82689.2 529 11415.9 71273.3 61345.3 a= crg*Lep®sin(90+drs)/sin(o-drs)
62 38 661 79307.1 524 11074.2 68232.9 60833.3 b=W-a
63 38 633 75985.7 51.8 10752.4 65233.4 60235.1 P, = b*tan(o-rs)
64 39 606 72721.6 51.3 10448 8 62272.8 59548.2 EFP = 2P, /H*
65 3.9 579 69511.2 50.8 10161.9 59349.3 58769.5
Maximum Active Pressure Resultant
Pa, max 62704.4 |lbs/lineal foot
Equivalent Fluid Pressure (per lineal foot of wall)
2
EFP = 2*P,/H
EFP 50.2 pcf

Design Wall for an Equivalent Fluid Pressure:

50 pef

Cantelevered, Triangular Distrib



Geotechnologies, Inc.

Project: Balboa cove Group

File No.: 21671

Geologic Material Alluvium

Soil Weight Y 125 pef
Internal Friction Angle ) 29 degrees
Cohesion C 225 psf
Height of Retaining Wall H 45 feet

Cantilever Retaining Wall Design based on At Rest Earth Pressure

G]h = KOG'V
K, =1 - sing 0.515
o', =vH 5625.0 psf
o' = 2897.9 psf
EFP= 64.4 pcf
Py= 65203.8 lbs/ft (based on a triangular distribution of pressure)

Design wall for an EFP of 64 pcf




Geotechnologies, Inc.

r] ‘ Project: Balboa cove Group
sl % %\ File No.: 21671
L Seismically Induced Lateral Soil Pressure on Retaining Wall
Input:
Height of Retaining Wall: (H) 45.0 feet
Retained Soil Unit Weight: () 120.0 pef
Short Duration Acceleration (SDs) 1.307 g
Horizontal Ground Acceleration: (ky) 026 g

( 1/2 of Sds/2.5)

Seismic Increment (AP 4g):

AP = 23820.1 Ibs/ft

Force applied at 0.6H above the base of the wall
Transfer load to 2/3 of the height of the wall

T*(2/3)¥H = AP,;*0.6*H
T 21438.1 Ibs/ft

EFP = 2*T/H’
EFP = 21.2 pef Triangular shape



Geotechnologies, Inc.

= Project: Balboa cove Group

%‘ File No.:

21671
Description: alluvium

Shoring Design with Level Backfill

(Vector Analysis)
Input:
Shoring Height (H) 20.00 feet
- L'r =
Unit Weight of Retained Soils (y) 120.0 pef
Friction Angle of Retained Soils () 29.0 degrees
Cohesion of Retained Soils (c) 225.0 psf
Factor of Safety (FS) 1.25
Factored Parameters: (drs) 23.9 degrees
(CFS) 180.0 pSf
Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure
(@) (He) (A) W) (Lew) a b (Py) P
degrees feet feet’ Ibs/lineal foot feet Ibs/lineal foot Ths/lineal foot Ibs/lineal foot A
40 63 213 25617.6 211 12500.5 13108.1 3770.8
41 62 208 24969.1 211 11794.5 13174.6 4049.3
42 5.9 203 24300.5 21.0 111347 13165.7 4299.5
43 5.7 197 23621.3 209 10526.7 13094.6 4530.6 b
44 56 191 22938.4 20.8 9966.5 12971.9 47433
45 54 185 222567 207 9450.1 12806.6 4937.8
46 53 180 21579.5 203 8973.8 12605.7 5114.9
47 51 174 20009.2 20.3 8533.8 12375.4 5274.8
48 5.0 169 20247.4 202 8126.8 12120.6 5418.1
49 49 163 19595.3 20.0 7749.9 11845.4 5545.1 N
50 49 158 18953.4 19.8 7400.2 11553.2 5656.2
51 48 153 18322.1 19.6 7075.1 11247.0 57517
52 47 148 17701.7 19.4 6772.5 10929.2 5832.0 a
53 47 142 17092.0 19.2 6490.3 10601.7 5897.3
54 47 137 16492.9 19.0 6226.5 10266.4 5047.7
55 46 133 15904.3 18.8 5979.7 9924.6 5083.4
56 46 128 15325.7 18.6 5748.2 9577.5 6004.5 *
57 46 123 14757.0 18.3 5530.6 9226.3 6011.2 Crs™ Lcr
58 46 118 141976 18.1 5325.8 8871.8 6003.3
59 46 114 13647.2 17.9 51325 8514.7 5980.9
60 47 109 131054 17.7 4949.8 8155.6 5044.0 Design Equations (Vector Analysis):
61 47 105 125717 17.5 4776.5 7795.2 58923 a = cpg* Loy *sin(90+rs)sin(a-grs)
62 47 100 12045.7 173 4611.9 7433.8 5825.8 b=W-a
63 438 96 11527.0 17.1 4455.0 7071.9 57442 P, = b*tan(a-drs)
64 49 92 11015.0 16.8 4305.1 6709.9 5647.3 EFP = 2#P /i’
65 49 88 10509.4 16.6 41614 6348.0 5534.9
Maximum Active Pressure Resultant
Pa max 6011.2 |Ibs/lineal foot
Equivalent Fluid Pressure (per lineal foot of shoring)
2
EFP =2*P,/H
EFP 30.1 pef
Design Shoring for an Equivalent Fluid Pressure: 30 pef Cantelevered, Triangular Distrib



Geotechnologies, Inc.

Project: Balboa cove Group
File No.: 21671
[Fa) - .
Description: alluvium
Shoring Design with Level Backfill
(Vector Analysis)
Input:
Shoring Height (H) 30.00 feet
< Ly
Unit Weight of Retained Soils () 120.0 pef ; :
Friction Angle of Retained Soils (d) 29.0 degrees A .......
Cohesion of Retained Soils (c) 225.0 psf ) Hq
Factor of Safety (FS) 125 | “/
H Y.h.c
Factored Parameters: (Pes) 23.9 degrees 1 =
(rs) 180.0 psf !
A A
Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure
(@) (He) (A) (W) (Lcgr) a b (Py) P
degrees feet feet® Ibs/lineal foot feet Tbs/lineal foot Tbs lineal foot Ibs/Tineal foot A
40 65 HY 61370.2 366 21748.7 39621.4 11425.1 ; 2
41 6.2 496 50480.2 363 203315 39148.7 12032.7
12 59 480 57618.8 36.0 19056.3 38562.5 125032
43 5.7 465 55792.3 356 17905.6 378867 13108.5 b
14 5.6 450 54004.3 352 16864.0 371403 13580.6
45 5.4 435 52256.7 3438 15918.5 36338.2 14011.0
46 53 421 503550.1 344 15057.7 354924 14401.3
47 5.1 407 48884.6 340 14271.8 34612.8 14753.1
48 5.0 304 47259.6 336 13552.5 33707.0 15067.5
49 49 381 45673.9 332 12892.5 32781.4 15345.6
50 49 368 44126.4 328 12285.2 31841.1 15388.6
51 48 355 42615.7 324 11725.3 30890.3 157973
52 47 343 41140.2 321 11207.9 29932.3 15972.5
53 47 331 39698.6 317 10728.7 28969.9 16114.7
54 47 319 382892 313 10283.9 28005.3 16224.5
55 4.6 308 36010.5 310 9870.3 27040.2 16302.2
56 46 296 35561.0 306 9484.8 26076.2 16348.2 5
57 46 285 34239.2 303 91248 25114.4 16362.6 Crs™ Lcr
58 46 275 329437 29.9 8788.0 241557 16343.5
59 46 264 31673.0 29.6 8472.3 23200.7 16296.8
60 47 254 30425.9 29.3 8175.7 22250.2 162163 |Design Equations (Vector Analysis):
61 47 243 29201.0 28.9 7896.5 21304.5 16103.8 a = cpg*Lep*sin(90+ by )/sin(c-trs)
62 47 233 27997.0 28.6 7633.2 20363.9 15958.8 b=W-a
63 48 223 26812.8 283 7384.2 19428.6 15780.9 P, = b*tan(c-tys)
64 49 214 25647.0 28.0 7148.2 18498.8 15569.3 EFP = 24P, /I
65 49 204 24498.6 27.7 6924.0 17574.6 15323.3
Maximum Active Pressure Resultant
Pa, max 16362.6 |lbs/lineal foot
Equivalent Fluid Pressure (per lineal foot of shoring)
2
EFP = 2*P /H
EFP 36.4 pcf

Design Shoring for an Equivalent Fluid Pressure:

36 pef

Cantelevered, Triangular Distrib



Geotechnologies, Inc.

= Project: Balboa cove Group

i 'é\ File No.:

21671
Description: alluvium

Shoring Design with Level Backfill

(Vector Analysis)
Input:
Shoring Height (H) 40.00 feet
< L, >
Unit Weight of Retained Soils (v) 120.0 pef
Friction Angle of Retained Soils (9) 29.0 degrees p—
Cohesion of Retained Soils (c) 225.0 psf A| He
Factor of Safety (FS) 125 | W
H Y9
Factored Parameters: (bps) 23.9 degrees 1 L
(crs) 180.0 psf ;
A AN
Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure
(o) (He) (A) (W) (Len) a b (P) P
degrees feet feet” Tbs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Ibs/lineal foot A
40 6.5 929 111423.8 52.2 30988.0 80435.8 23194.2 ;
41 6.2 898 107795.6 51.5 28868.4 78927.2 24258.9
42 ) 869 104264.6 509 26977.9 77286.6 252391
43 a:7 840 100831.8 50.2 252845 75547.3 261388 b
44 36 812 97496.6 49.6 23761.6 73735.0 26961.6
45 54 785 94256.7 48.9 22386.9 71869.8 27711.0
46 53 759 91109.1 483 21141.6 69967.4 28389.8
47 5.1 734 88050.3 47.7 20009.9 68040.4 29001.0
48 5.0 709 85076.5 47.1 18978.2 66098.3 29546.8 ‘ ! T
49 49 685 82183.9 46.5 18035.0 64148.9 30029.4
50 49 661 79368.6 459 17170.3 62198.2 30450.7
51 48 639 76626.6 45.3 16375.6 60251.0 30812.4
52 4.7 616 73954.2 44.8 15643.3 58310.9 311158
53 47 595 713479 44.2 14967.1 56380.7 31362.1
34 4.7 573 68804.0 43.7 14341.3 54462.7 315522
55 4.6 553 66319.2 432 13760.8 52558.4 31686.8
36 4.6 532 63890.3 42.7 13221.3 50669.0 31766.4 *L
57 4.6 513 61514.3 422 12718.9 48793.4 317914 CFS CR
58 4.6 493 59188.2 41.7 12250.2 46938.0 31761.8
59 4.6 474 56909.2 41.3 11812.0 45097.2 31677.5
60 4.7 456 54674.6 40.8 11401.6 43273.0 31538.1 Design Equations (Vector Analysis):
61 47 437 52482.0 40.4 11016.5 414655 313433 2= cpg*Lep*sin(90+dps)isin(-tys)
62 4.7 419 50328.8 359 10654.4 39674.4 31092.2 b=W-a
63 48 402 48212.8 395 10313.3 37899.5 30783.9 P, =b*tan(c-¢ps)
64 49 384 46131.8 39.1 9991.3 361404 30417.2 EFP= I*PAIHZ
63 4.9 367 44083.6 38.7 9680.7 34396.8 29690.7

Maximum Active Pressure Resultant

P A, max

Equivalent Fluid Pressure (per lineal foot of shoring)
EFP = 2*P /H*

EFP

Design Shoring for an Equivalent Fluid Pressure:

31791.4 |lbs/lineal foot

39.7 pef

40 pef

Cantelevered, Triangular Distrib



N

Geotechnologies, Inc.

Project:
File No.:

Balboa cove Group

21671

Description: alluvium

Shoring Design with Level Backfill

(Vector Analysis)
Input:
Shoring Height (H) 50.00 feet
- L.
Unit Weight of Retained Soils () 120.0 pef
Friction Angle of Retained Soils () 29.0 degrees SRS &
Cohesion of Retained Soils (c) 225.0 psf A| Hc
Factor of Safety (FS) 1.25 | W
H T.¢c
Factored Parameters: (drs) 23.9 degrees I -
(Ces) 180.0 psf !
A A
Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure
(a) (He) (A) W) (Len) a b (Py) P
degrees feet feet’ Ibs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Ibs/lineal foot A
40 6.5 1465 175778.5 67.7 40227.2 1355513 39087.0
41 6.2 1416 169915.5 66.8 37405.4 132510.1 40728.1
42 59 1369 164237.6 65.8 34899.5 129338.1 42237.3
43 5.7 1323 158739.7 64.9 326634 126076.3 43621.5 b
44 5.6 1278 153415.2 64.0 30659.2 122756.1 44886.5
45 54 1235 148256.7 63.1 28855.3 119401.4 46037.8
46 53 1194 143256.3 62.2 272256 116030.7 47080.4
47 5.1 1153 138406.1 61.4 25748.0 112658.1 48018.5
48 5.0 1114 133698.3 60.5 24403.9 109294 .4 48856.0 ‘ x T
49 4.9 1076 1291254 59.7 231776 105947.9 49596.3
50 4.9 1039 124679.9 58.9 220554 102624.5 50242.5
51 4.8 1003 120354.9 582 21025.8 99329.1 50797.0
52 4,7 968 1161437 574 20078.8 96064.9 51262.1
53 4.7 934 1120398 56.7 19205.6 92834.2 51639.5
54 4.7 900 108037.3 56.1 18398.7 §9638.6 519308
55 4.6 868 1041304 554 17651.4 §6479.0 52137.1
56 4.6 830 100313.8 54.7 16957.9 83355.9 52259.1 s
57 4.6 8§05 96582.3 541 16313.1 80269.2 522074 CFS LCR
58 4.6 774 92031.1 535 15712.4 77218.7 522520
59 4.6 745 89355.6 52.9 15151.7 74203.9 521228
60 4.7 715 85851.5 524 14627.5 712240 51909.3 Design Equations (Vector Analysis):
61 4.7 687 82414.6 51.8 14136.5 68278.2 51610.7 a = cpg *Lep*sin(90+es )/sin(oe-dgs)
62 4.7 659 79041.1 51.3 13675.7 633654 512259 b=W-a
63 4.8 631 757212 50.7 132425 62484,7 50753.2 P =b*tan(c-gy)
64 4.9 604 72469.3 50.2 128344 59634.9 50191.0 EFP= Z*PA.‘H2
G5 4.9 577 69264.2 49.7 12449.4 56814.8 49536.9

Maximum Active Pressure Resultant

PA, max

52297.4 |lbs/lineal foot

Equivalent Fluid Pressure (per lineal foot of shoring)
EFP = 2*P,/H’

EFP

41.8 pcf

Design Shoring for an Equivalent Fluid Pressure: 42 pef

Cantelevered, Triangular Distrib



Geotechnologies, Inc.

Project: Balboa Cove Group
File No.: 21671
Bedrock Type Alluvium
Bearing Capacity Calculations
Input Continuous Footing

Soil Density (y) 120 pef Quir = ENHYDN +yBN,/2

Friction Angle  (¢) 30 degrees Qattow = qui/FS

Cohesion (c) 225 psf Yallow ~ 4,395 psf

Footing Width  (B) | ft

Footing Depth (D) 2 ft

N, 17.6 Square Footing

Ng 19.6 Quie = 1.3cN +yDN_+0.4yBN,

N, 33.0 Qaitow = qu'FS

Factor of Safety (FS) 3 Qs = 5,067 psf

Frictional Coefficient Circular Footing

f, = (tan $)/1.5 0.38 Qui = 1.3cN+YDN+0.6yRN,; (R=B/2)
Yallow = qull’/FS
Qallow = 4,997 psf

Passive Pressure
G, u =YD¥tan’(45+¢/2)+2c*tan(45+/2)

Cpaltani — Ot/ 2 Increase per foot of Depth

L 750 psf Qe aep = 784 psf
Increase per foot of Width
Uincrease, width ~ 282 psf
Recommended Bearing Bearing
Bearing Increase per Increase per
Capacity foot of Depth foot of Width
(psf) (pst) (psf)
Continuous Footing 500 250 250
Square Column Footing 5000 250 250
Circular Footing 3600 250 250




Geotechnologies, Inc.
Project: Reliable Properties

File No.: 21086

Sample: Fill/Alluvium

Depth: 0-5 feet

SHRINKAGE CALCULATIONS

Properties of In-situ Soils (Borrow)

. Dry Density =

Moisture Content =
Density Gravity Water =
Specific Gravity of Solids =

103.6 pcf

14.9

%

62.4 pcf

2.66

Properties of Engineered Fill Soils

Percent compaction =
Maximum Dry Density =

Dry Density =

Optimum Moisture Content =

Shrinkage= 14.1%

92.0
128.5
118.2

8.9

%
pcf
pcf
%

Calculations

VOL. Borrow WT.
0.147 AIR 0.00

1.141 | 0.282 | WATER | 17.61 118.22
0.712 | SOLIDS | 118.22

Calculations

VOL. Fill WT.
0.100 AIR 0.00

1.000 | 0.188 | WATER | 11.70 | 129.92
0.712 | SOLIDS | 118.22




Geotechnologies, Inc.

Project: Reliable Properties
File No.: 21086
Description:  Liquefaction Analysis (2% Exceedance in 50 Years)
Boring No: 3
LIQUEFACTION EVALUATION (ldriss & Boulanger, EERI NO 12)
EARTHQUAKE INFORMATION: BOREHOLE AND SAMPLER INFORMATION:
Earthquake Magnitude (M): 6.6 [Borenole Diameter (inches): | 8|
[Peak Ground Horizontal Acceleration, PGA (g): 0.71 [SPT Sampler with room for Liner (Y/N): | Y]
Calculated Mag.Wtg.Factor: 1267 LIQUEFACTION BOUNDARY:
GROUNDWATER INFORMATION: [P1astic Index Cut Off (PI): I 18]
[Current Groundwater Level (ft): 71.0 [Minimum Liquefaction Fs: | 1]
Historically Highest Groundwater Level* (ft): 40.0
Unit Weight of Water (pcf): 62.4
* Based on California Geological Survey Seismic Hazard Evaluation Report
Depth to Total Unit Current Historical Field SPT Depth of SPT | Fines Content Plastic Vetical Effective Fines Stress Cyclic Shear Cyclic Factor of Safety| Liquefaction
Base Layer Weight Water Level Water Level Blowcount Blowcount #200 Sieve Index Stress Vert. Stress Corrected Reduction Ratio Resistance CRR/CSR Settiment
(feet) (pcf) (feet) (feet) N (feet) (%) (P1) Oe, (psf) o', (psf) (N1)so-cs Coeff, ry CSR Ratio (CRR) (FS) AS; (inches)
1 126.0 L \ 7 5 0.0 [ 126.0 126.0 145 1.00 0.460 0.212 Non-Lig. 0.00
2 126.0 Unsaturated Unsaturated 7 5 0.0 0 252.0 252.0 14.5 1.00 0.459 0.212 Non-Lig. 0.00
3 128.5 L \ 7 5 0.0 0 380.5 380.5 145 1.00 0.457 0.212 Non-Lig. 0.00
4 1285 Unsaturated Unsaturated 7 5 0.0 0 509.0 509.0 14.5 0.99 0.455 0.212 Non-Lig. 0.00
5 128.5 L [ 7 5 0.0 0 637.5 637.5 156 0.99 0.453 0.224 Non-Lig. 0.00
6 1285 Unsaturated Unsaturated 7 5 0.0 0 766.0 766.0 15.6 0.99 0.452 0.224 Non-Lig. 0.00
7 128.5 L [ 7 5 0.0 0 894.5 894.5 14.6 0.98 0.450 0.212 Non-Lig. 0.00
8 1285 Unsaturated Unsaturated 7 5 0.0 0 1023.0 1023.0 135 0.98 0.448 0.196 Non-Lig. 0.00
9 128.5 L [ 7 5 0.0 0 11515 11515 134 0.97 0.446 0.192 Non-Lig. 0.00
10 1285 Unsaturated Unsaturated 22 10 0.0 0 1280.0 1280.0 412 0.97 0.443 2.000 Non-Lig. 0.00
1 128.5 L [ 22 10 0.0 0 1408.5 1408.5 39.9 0.96 0.441 2.000 Non-Lig. 0.00
12 1285 Unsaturated Unsaturated 22 10 0.0 0 1537.0 1537.0 38.8 0.96 0.439 2.000 Non-Lig. 0.00
13 130.9 L [ 22 10 0.0 0 1667.9 1667.9 37.7 0.95 0.437 2.000 Non-Lig. 0.00
14 1309 Unsaturated Unsaturated 22 10 0.0 0 1798.8 1798.8 36.5 0.95 0.434 2.000 Non-Lig. 0.00
15 132.6 L [ 74 15 0.0 0 19314 19314 134.5 0.94 0.432 2.000 Non-Lig. 0.00
16 132.6 Unsaturated Unsaturated 74 15 0.0 0 2064.0 2064.0 1321 0.94 0.430 2.000 Non-Lig. 0.00
17 132.6 L [ 74 15 0.0 0 2196.6 2196.6 130.0 0.93 0.427 2.000 Non-Lig. 0.00
18 132.6 Unsaturated Unsaturated 74 15 0.0 0 2329.2 2329.2 128.0 0.93 0.424 2.000 Non-Lig. 0.00
19 132.6 L [ 74 15 0.0 0 2461.8 2461.8 126.1 0.92 0.422 2.000 Non-Lig. 0.00
20 132.6 Unsaturated Unsaturated 36 20 0.0 0 2594.4 2594.4 60.5 0.92 0.419 2.000 Non-Lig. 0.00
21 132.6 L \ 36 20 0.0 0 2721.0 2721.0 59.7 0.91 0.417 2.000 Non-Lig. 0.00
22 132.6 Unsaturated Unsaturated 36 20 0.0 0 2859.6 2859.6 59.0 0.90 0.414 2.000 Non-Lig. 0.00
23 105.7 L \ 38 25 0.0 0 2965.3 2965.3 617 0.90 0.411 2.000 Non-Lig. 0.00
24 105.7 Unsaturated Unsaturated 38 25 0.0 0 3071.0 3071.0 61.1 0.89 0.409 2.000 Non-Lig. 0.00
25 105.7 L \ 38 25 0.0 0 3176.7 3176.7 60.6 0.89 0.406 2.000 Non-Lig. 0.00
26 105.7 Unsaturated Unsaturated 38 25 0.0 0 32824 32824 60.1 0.88 0.403 2.000 Non-Lig. 0.00
27 127.3 L [ 38 25 0.0 0 3409.7 3409.7 59.5 0.87 0.400 2.000 Non-Lig. 0.00
28 1273 Unsaturated Unsaturated 38 25 0.0 0 3537.0 3537.0 62.0 0.87 0.397 2.000 Non-Lig. 0.00
29 127.3 L [ 38 25 0.0 0 3664.3 3664.3 614 0.86 0.394 2.000 Non-Lig. 0.00
30 1273 Unsaturated Unsaturated 26 30 0.0 0 37916 37916 415 0.85 0.392 2.000 Non-Lig. 0.00
31 127.3 L [ 26 30 0.0 0 3918.9 3918.9 411 0.85 0.389 2.000 Non-Lig. 0.00
32 1273 Unsaturated Unsaturated 26 30 0.0 0 4046.2 4046.2 40.6 0.84 0.386 2.000 Non-Lig. 0.00
33 138.0 L [ 35 35 475 0 4184.2 4184.2 60.2 0.84 0.383 2.000 Non-Lig. 0.00
34 138.0 Unsaturated Unsaturated 35 35 475 0 43222 43222 59.8 0.83 0.380 1.998 Non-Lig. 0.00
35 138.0 L [ 35 35 475 0 4460.2 4460.2 59.3 0.82 0.377 1.974 Non-Lig. 0.00
36 138.0 Unsaturated Unsaturated 35 35 475 0 4598.2 4598.2 58.9 0.82 0.374 1952 Non-Lig. 0.00
37 138.0 L [ 35 35 475 0 4736.2 4736.2 58.5 0.81 0.371 1.929 Non-Lig. 0.00
38 139.8 Unsaturated Unsaturated 35 35 475 0 4876.0 4876.0 58.1 0.80 0.368 1.908 Non-Lig. 0.00
39 139.8 L [ 35 35 475 0 5015.8 5015.8 57.7 0.80 0.365 1.887 Non-Lig. 0.00
40 139.8 Unsaturated Unsaturated 48 40 51.0 20 5155.6 5155.6 76.5 079 0.362 1.866 Non-Lig. 0.00
41 139.8 L Saturated 48 40 510 20 5295.4 5233.0 76.2 0.78 0.364 1.855 Non-Lig. 0.00
42 139.8 Unsaturated Saturated 48 40 51.0 20 5435.2 53104 76.0 0.78 0.365 1844 Non-Lig. 0.00
43 117.0 L Saturated 37 45 8.8 0 5552.2 5365.0 54.7 0.77 0.366 1.836 5.0 0.00
44 117.0 Unsaturated Saturated 37 45 88 0 5669.2 5419.6 54.6 077 0.367 1829 5.0 0.00
45 117.0 L Saturated 37 45 8.8 0 5786.2 5474.2 54.4 0.76 0.368 1.821 5.0 0.00
46 117.0 Unsaturated Saturated 37 45 88 0 5903.2 5528.8 54.3 0.75 0.368 1814 4.9 0.00
47 117.0 L Saturated 37 45 8.8 0 6020.2 5583.4 54.2 0.75 0.369 1.806 49 0.00
48 113.0 Unsaturated Saturated 37 45 88 0 6133.2 5634.0 54.0 0.74 0.369 1.800 4.9 0.00
49 113.0 L Saturated 37 45 8.8 0 6246.2 5684.6 53.9 0.73 0.370 1.793 49 0.00
50 113.0 Unsaturated Saturated 60 50 0.0 0 6359.2 5735.2 86.2 073 0.370 1786 4.8 0.00
51 113.0 L Saturated 60 50 0.0 0 6472.2 5785.8 86.0 0.72 0.370 1.780 48 0.00
52 113.0 Unsaturated Saturated 60 50 0.0 0 6585.2 5836.4 85.8 072 0.370 1773 4.8 0.00
53 125.7 L Saturated 60 50 0.0 0 6710.9 5899.7 855 071 0.370 1.765 48 0.00
54 1257 Unsaturated Saturated 60 50 0.0 0 6836.6 5963.0 85.3 0.70 0.370 1757 4.7 0.00
55 125.7 L Saturated 19 55 87.7 42 6962.3 6026.3 2717 0.70 0.370 0.380 Non-Lig 0.00
56 1257 Unsaturated Saturated 19 55 87.7 42 7088.0 6089.6 27.6 0.69 0.369 0.375 Non-Lig 0.00
57 122.4 L Saturated 19 55 87.7 42 72104 6149.6 2715 0.69 0.369 0.371 Non-Lig 0.00
58 1224 Unsaturated Saturated 19 55 87.7 42 73328 6209.6 27.4 0.68 0.369 0.367 Non-Lig 0.00
59 122.4 L Saturated 19 55 87.7 42 7455.2 6269.6 27.3 0.68 0.368 0.364 Non-Lig 0.00
60 1224 Unsaturated Saturated 40 60 98.1 19 75776 6329.6 61.5 0.67 0.368 1713 Non-Lig 0.00
61 122.4 L Saturated 40 60 98.1 19 7700.0 6389.6 613 0.66 0.367 1.706 Non-Lig 0.00
62 1224 Unsaturated Saturated 40 60 98.1 19 7822.4 6449.6 61.2 0.66 0.366 1699 Non-Lig 0.00
63 127.0 L Saturated 40 60 98.1 19 7949.4 6514.2 611 0.65 0.366 1.691 Non-Lig 0.00
64 127.0 Unsaturated Saturated 40 60 98.1 19 8076.4 6578.8 60.9 0.65 0.365 1684 Non-Lig 0.00
65 127.0 L Saturated 42 65 45.2 0 8203.4 6643.4 63.6 0.64 0.364 1.676 46 0.00
66 127.0 Unsaturated Saturated 42 65 452 0 8330.4 6708.0 63.5 0.64 0.363 1669 4.6 0.00
67 122.4 L Saturated 42 65 45.2 0 8452.8 6768.0 63.4 0.63 0.363 1.663 46 0.00
68 1224 Unsaturated Saturated 42 65 452 0 8575.2 6828.0 63.2 0.63 0.362 1656 4.6 0.00
69 122.4 L Saturated 42 65 45.2 0 8697.6 6888.0 63.1 0.62 0.361 1.649 46 0.00
70 122.4 L Saturated 78 70 0.0 0 8820.0 6948.0 106.5 0.62 0.360 1.643 46 0.00
Total Liquefaction Settlement, S = 0.00 inches




PSH Deaggregation on NEHRP D soil

it Reliable Proper 118.423° W, 34.020 N.
1 Peak Horiz. Ground Accel.>=0.6709 g
Ann. Exceedance Rate .404E-03. Mean Retwrn Time 2475 years
Mean (R.Mg;) 11.5km, 6.77, 1.37
Modal (RM.,g,) = 6.3 km, 6.59, 1.31 (from peak R.M bin)
N < Modal (RM.£¥) = 6.2 ki, 6.60, 1 to 2 sigma (from peak R,M.& bin)
3 1P Binning: DeltaR 10. km, deltaM=0.2, Deltag=1.0
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File No 21671 Balboa Cove Group

Latitude, Longitude: 34.0195, -118.4232

Go glé

Date
Design Code Reference Document

Risk Category

Site Class

Type Value

Ss 1.96

S 0.696

Sus 1.96

Smi null -See Section 11.4.8
Sps 1.307

Sm null -See Section 11.4.8

Type Value

sDC null -See Section 11.4.8
Fa 1

Fu null -See Section 11.4.8
PGA 0.838

Feaa 1.1

PGAm 0.922

Tu 8

SsRT 1.96

SsUH 2.166
SsD 2.445
S1RT 0.686

S1UH 0.773
S1D 0.821
PGAd 0.987
Crs 0.905
Cri1 0.901

J Trader Joe's

o

™

o

%\\l r % $
@\@e W The Palms Apartments

G

Map data ©2019 Google
5/21/2019, 9:27:56 PM
ASCE7-16

Il

D - Stiff Soil

Description

MCERr ground motion. (for 0.2 second period)
MCERg ground motion. (for 1.0s period)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2 second SA

Numeric seismic design value at 1.0 second SA

Description

Seismic design category

Site amplification factor at 0.2 second

Site amplification factor at 1.0 second

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration

Long-period transition period in seconds

Probabilistic risk-targeted ground motion. (0.2 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
Factored deterministic acceleration value. (0.2 second)

Probabilistic risk-targeted ground motion. (1.0 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
Factored deterministic acceleration value. (1.0 second)

Factored deterministic acceleration value. (Peak Ground Acceleration)

Mapped value of the risk coefficient at short periods

Mapped value of the risk coefficient at a period of 1 5
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FOUNDATION INVESTIGAT ION

The object of this investigation was to obtain information concerning the
subsurface soils, on which to base recornmendations for the safe and econo:nical
depign of footinge, at the site of ;tlze proposed Kingpin Lanes Bowling Center
located on the west side of Sepulveda Boulevard at Rose Avenue, Los Angeles,
California,

It is understood that the proposed :&udure will be a one story building
with high masonry exterior walls. Perimeter wall loads are expected to be in
the range of 2000 to 3000 pounds per foot.

Field and Laboratory Investigation

Three borings were drilled vertically into the subsurface soil strata, to

depths varying from 25 to 31 feeti. by a power driven, rotary bucket-type auger

at the Iogltiuns shown on Drawin!g No. 1, "Location of Borings." A continuous
log of the soil, as encountered in; the test borings, was recorded at the time of
drilling and is shown on the "Sun;m:.ry of Test Results,' Drawing Nos. 2, 3 and
4. Undisturbed gsamples of the sémﬂ were obtained at frequent intervals below
the ground surface and were taken tn the laboratory fof analysis.

The samples were tested ;in the laboratory to determine shear resistances,
dengity and moisture content of tl:xe natural soils. Consolidation tests were run
on representative samples to determine the load-settlement characteristics of
the soils. The results of the tests are presented on the "Summary of Test
Results' and on Drawing No. 5, "Consolidation Curves. "

The sampling and testing procedures are described in the HAppendix' at

CONVERSE FOUNDATION ENSINEERING COMPANY




the end of the report.

Spil Strata

!\ The proposed huilding area is bordered on the west by the Westwood
Channel, which formerly was & slighily meandering unregulated natural drainage
ditch. Prior to 1956, the general area was used as.a dump. In 1956, when the

channel was lined, the dumped maierial in moqtﬂof the building and parking area

was excavated. Unusable portions were removed from the site and were re-
.j | placed by clean fill, compacted under control of the Converse Foundation
Engineering Company. At that time, the controlled fill area was proposed for
use as an apartment house development, for which 90 percent compaction after
normal processing of the natural g@amd surface was coﬁsidered adequate. The
controlled fill is bounded on the south and west sides by uncontrolled fill as -
shown in our repert dated septembes.r 20, 1956 (Project No. 56-290-D).

From 11 to 12 feet of mn:ed gilt and clay fill with some inorganic rubble

was encountered in the three borings. lLaboratory tests indicated densities

comparable to those determined during grading, ranging from %0 to 95 percent

when compared with maximum densiti:s determined in 1956 for the same soil

types. Shear and consolidation tests indicated moderate to high shear strength

and only slight compressibility, With the addition of water, the samples tested

tended to expand,

‘ The controlled fill was underlain by a moderately firm to moderately
[ soft alluvium two to three feet thick, below which moderately firm to firm pre-
| :

dominantly silt and clay mixtures were encountered. In Boring No. 2, firm

. CONVERSE FOUNDATION ENGINEERING COMPANY
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gravelly silty sand was encountered in the bottom 4 feet of the hole. Tests of
the alluvium indicated it has moderate to high shear strength but is somewhat
compressible. The underlying silt-clay mixtures demonstrated good shear
strength and were only slightly compreesible.

In Boring No. 3, which wag drilled closest to the channel, the soil was
saturated at the natural ground line and again below 25 feet, No free water:
developed during drilling, but it could accumulate in holes left open for any
extended period in this area.

_F.pundlﬂon Recommendations

General

It is recommended that structural loads of the proposed building bs
carried by footings founded below ;the fill and alluvium and into the firm natural
clay mixtures. The compacted ﬁlfl is strong and can safely carry light loads.

i
However, because of adjacent uacontrolled fills, deep footings are necessary
along the south and west sides of the structure at its present location. Al:o,
the alluvium underlying the fill is irnriable in character and some differential
settlement could result under heavy *yads. The use of.deep footings throughout
will provide for low total and differential ssttlements.

An alternate solution would be to excavate the adjacent uncontrolled fill

to a sufficient distance beyond the building lines and replace it with controlled

compacted soil. This would require work on the adjacent property. If this is

properly done, footings could be placed on the compacted fill using bearing

values comparable to those given in our report on the existing compacted fill,

CONVERSE FOUNDATION ENGINEERING COMPANY
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The existing fill i utinfnctoi-y for the support of floor slabs, but pre-
cautions should be taken againat moisture changes since some of the materis!

is expansive,

Cast-in-Place Belied Piers ((ﬁ"-"')’;w»f;pj
b 4

Cast-in-place concrete piers with balled bases founded at least one foot
into firm silty clay will provide adegquate support for the structure. A bearing
value of 4000 pounds per dquare foot may safely be used. This value is for
dead plus live load only and may be increased 1/3 for combined dead, live and
seismic loading. The depths at which :uitn!al@ #bils were first encountered are

as follows:

Boring No. Depth to .~ Recommended
Bearinl Stratum Minimum Footing Depth
1 16,50 17, 5
2 12 8! 13.8'
3 14,80 15, g

The total settlemant of fnotingél up to 6 feet in diameter is expected to be
on the order of 1/4 to 3/8 of an inch. I The settlement will vary approximately
with the diameter. of the footing and tﬁe actuxl applied load,

All ezcnm_tian. should be inspected by the féﬁﬁdﬁtion engineelr to be sure
they are bottomed in the recornmended stratum, are of the correct shape and
dimensions, and are frce of loose or disturbed soils. All holes should be filled
with concrete as soon as practicable after completion to minimize the ponibilitJ

of water seeping into bells. Concrete should be poured in the dry .

CONVERSE FOUNDATION GN@INEERING COMPANY
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The reconvr snded soil bearing values given in this report are baged on
the assumption that footings will be placed on firm, undisturbed natural! soils or
properly placed controlled compacted fills. It is important that all foetlng 8=

S S e e TR T

cavations be inlpected prior to pouring concrete to insure that they are all into
nti:si:ct:; ‘soils and are free from Inole or disturbed materials. The recom-
mendations are based on the results of the field and lakoratory investigations,
combined with analysis by modern soil mechanics principles, and represent

our best engineering judgment. If conditions are encountered during construc-

tion that appear to be different from those shown by the borings, this office

iishould be notified ir order that proper modifications may be made.

Reapectfully gubmitted,

Canfver:e Foundation Engineering Company

By @M&

- o

Tl s o :/I/ e DT B
A Reviewed and approved.

/

TDL/rw
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|itory tests, the soil being still confined in the brass rings, after extraction from
| tke sampling tube. The samples are taken tothe laboratoryin close fitting water-
_ I proof containers in order to retain the field moisture until completion ofthe tests.
. I'The driving energy is calculated as the average energy in foot-kips required to

Il force the sampling tube through a measured distance of soil at the depth at which

V:t'he sample is obtained.

. Shear Tests

|l mnachine is so designed that the tests are made without removing the samples

{ Consolidation

- Samgligg

|lthin brass rings. A special cutting tip is placed on one end and a deuble bali

I ' Shear tests are made with a direci: shear machine of the strain control type

£ direct shear method.

APPENDIX

Description of General Sampling and Laboratory Testing Procedures

Undisturbed soil samples are obtained by forcing a special sampling tube
into the undisturbed soils at the bottom of the boring. The sampling tube con-
aists of a steel barrel 2. 50 inches inside diameter with a lining of one inch long

valve on the other. The sampling tube isdriven approximately 18 inches into the
soil and a 6 inch section of the central portion of the sample is taken for labora-

in which the rate of deformation is approximately 0.1 inches per minute. The

from the brass liner rings in which théy are secured. Each sample is sheared
under a normal load equivalent tothe weight of the soil above the point of sampling
or estimated future weight of soil above this point. In some instances, samples
are sheared under various normal loads in order to obtain the internal angle of
friction and cohesion. Where considered necessary, samples are saturated and
drained prior to shearing inorder to simulate extreme field moisture conditions.
Triaxial shear tests are made ox:é occasion, tocheck values obtained by the

s

The apparatus used for the consolidation testsis designed toreceive one of
the one inch high rings of soil as it comes from the field. Loads are applied in
several increments to the upper surface of the test specimen, and the resulting
| deformations are recorded at selectedtime intervals. Porous stones are placed
in contact with the top and botiom of each specimen io permit the ready addition
or release of water.

Classification

The soils are classified in accordance with the Unified Soil Classification
Chart adopted by the U. S. Corps of Engineers and Bureau of Reclarnation. Where
necessary, classification tests performed in accordance with ASTM procedures
| are made to substantiate visual classification, Thesetests might include mechani-
cal analysis, Atterberg limits, and shrinkage tests.

CONVERSE FOUNDATION EN@INGERING COMPANY
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Eievation: 95,51

BORING NO, 3
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f?he detalls and scooe afi

‘propoéal dated June 26, 1980, Follow:.ng th
forth by the.Strqpturglenglneery

:Tﬁis inveétigat;d i“”fﬁrﬁe For the purpuse of obta:nlng

_infofmaticn on subsurface |spils on whmch to base conclu31nns

yfoundatlon deslga,;

grnundwater condltzons and other

fprublems for the’ prapoaed commerc1al development plannad to be

constructed on the west 51ﬂe of Sepulveda Bnulevard at: Rose

':Avenue, West Los_ﬂnga;ﬂa,l

The locatlon of the s;*e relntive to

' Bur:ouqding'StreﬁtEVandfiandmarhs, is shown un,the attached

© Vicinity Map, Plate 1.




o

:'“:FIEtbkiNkﬁﬁflﬁﬁTiﬁﬂ

fiﬂ depths rang;ng fran'sa to 69 feet at tﬁe lﬁnationa shown bn

‘by tape measurement Frum property 1inea.,

'  of bnrings were determlned by: 1nterpnlation b tﬁuen aurvey plin

Thfee?bdfihgs'werend led by meana uf a:power buekat augar to

Plate A, The- approximate lucstlon of buringsnwas doterminaﬂ

,xlmate alevatluna

contours. The locatlon and alevatlnn of_fhe borlngs ahould ha';

considered accurate’ only to the degree_i;plzed by tha mhthad
used. i il - e :




ahearlng realstance of the soil aa well éa ccnsulidation

“‘;charscteristlcs.= Tha rasults—uf the testa are pluttéd or:

b the Appendix.

f}-tabulatad on the Luga of Borlngs, Plates B to: J ~and - on,*”
'}LPLGtBB K L,~apd M Conaolidatlﬂn € S

'Dataila of the aampling and taating procedures are given 1n f f-




’thsthsr suhterransan bssaments srs plsnnad.;
'Achnicss srs discussed below. '

.7Ths allowsbls bearing value For footings placed in,ths ﬂ0¢0r‘;%-

'”atsly stiff clay found at dspths of 12 to 15 Feet belou ths

- present surface would be on the srder of 3000 to &000 pounds 51
r;per ‘square Foot and would be 301tsbla for suppsrting lightar
Iaads such as might be 1mposed by -a rslativsly luw risa o
building with one level of subterrsnean pstking




f"nw.- Foatinga up tu 6 faet squarshfuunded in the up ar
flnatural clgy stratum,'or”up to- lﬂnfset 5quare founded_in tha
"gravelly aoils is not- expected to: axceed t inch. s

: Settlement of caissons or piles is axpectad to. be lesa th.';}:_;
s“"’ i"““ b“t more likaly‘Oﬁ'tha order DF X inch. ' ; =




. 'aluped. In h
"-shorxng,rur the cuta sluped ‘to From 1: 1 tn 3/4+ 1 dapending i;~

general

upon local cnndltlons.‘”

exca#atiuns uelnw 20 feet wbu drrequire 7

Further studies will be raqulred tu evaluate stab;lity{ f nts

_to various deptha.,:
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underlylng 8011 may'be:‘ssumsd as:

”thg.cnae of ‘the gravéls'and 750 pounds'per”squa c.faot of

contact area, but in no .case more than SU percsnt nf tha dead
load for the upper natural clay. Frlction and lateral

 pressure may be comblned pruvided eithar value is- limitad tn
two-thirds of the allowable.
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and earthquake eplcenters.=

The Los Angelas basin is. buunded by the Peninau_';f

_'Pruv1nce on_the east and; aautheast andrb”
~on the north and northweat.f Parts of t'




fnormal, andhcombined strike slzp and reversé o_i*
'Kffand normai Ths major Faults in the ngani

Tbe diacuased below.




_ziﬂanica Mountains tntthh narthwest. The- clay is interpzatud
fih a residual weatherad 8011 of the aandatone ‘and conglomernte

:;gravel" daacribed by Pnland et sl (1959).: The_“SG fnbt 3L
hag been interpreted by.them to be alluvial deposits formd___:,y'
‘the anceatral Los- Angeles Rlver. Underlying the "S50-foot gravsl“

T N tne P’eiatocene San Padrn Formatxon. The minimum thiﬁknn_if'
"'-'.i‘-f;'_f'of this unit at the 3ite is 38 f‘eat, based on the boreholcs.




_ p 78) Houevar, these faulta do nffaet tha
3San Pedru Fnrmation._ The vert1ca1 ﬂlaplacament on the
"fja”abuut 30 feet doun on the west ,vertlcal disp

._,._'_-.'f‘aulted. Minor earthqdakea (Richter Magnitude <a)f hav.
:: ?detacted in the genaral area (Raal, et al, ;928;iﬁuikax
'-*,,-1973; Flgurea 19 and 11, this repoxt) Nona 18 known to he




'?diatinct pnssibilxty, and in%the ear.y;part bf the ¢
"filifetime. Since the maximum. event has such a high prohnbllity
"fof occurring, consideratlon “of- smallar eventa on,this fauit

'is moot. This is a atrlke slip fault whosn mution, 8
,proper scaling, can be mudeled by the - 1952 Kern Co"nty
jJ(Tﬁft NZIE) accelerugram.; The SanaAndrana Fuult & nbnaidarad




"zone, about 30 mlles snutheast of the slte.

i Santa Monlca Hnllywood Fault System. . }‘he closééi,_a-gépﬁab




aSouthernf )
C listingsjg_ﬁj

i fer egch”aeparate fault f Extensxun uf the timefrane,

hackwﬁrd:and ‘to date, would very Blightly raise tho raeurr._ce.-'
all of. Suuthern CaliFnrnla and raise the Los Angalaa
ﬁasin line tc where Jt'ﬁould praetlcallw overlap the Long B ich

_.Harbar rate. The elightly higher levela for both the 25»:. .

radius and the 100 mlle radius areaa raflect inclusion of evants o

uith recurrences greater than tha timaapnn uf detc usad.”f;Q




jattenuation charactérlstlc"a

”fCalcu]ation of aita_ground moflons,:acmeleratxon;fﬁlV

_velacity, diaplacément and: duratiun)

n of analogous t;me-hl tnriea and”reaponaa
:apectla, alowg with thelr saale factnra :




,Nhlle we do not”nermally accept the Newmark_ﬂall resp;nse _
_apectrum envelope for all_proaects, o : =

uA t bettar tha ‘he' everage“ ccnﬂxtlans uaed in the_xhpu
the Newmark Hall@“udel ' ' : e

,;fﬁé a "redl“time" alternat1Ve to the response- spectrum,_thbﬁj}ﬁf_”r
n5tims ~history accelerograms are sugqested e

8, Kern County Earthquake of 1952 at Ilft NZIE componentrff
scaled to 0.4g and 0.2b for the maxinum crodible and. -
maximum prcbable earthquake, respectiy '1y.f This is

“the only- available time-history of an actual large -
aarthquake. See  Figures 18 and 19 fop the timauggﬁ'
hiatory and rpsponse spectrum. : Sk




'-,-1980) "Earthquake Hazards'
'Aeauciated w1th Faults in the,Greater Los Angeles

;YR@ H., 1954 Invastigatlons and problams of snu“
Callfornia gealogy, in Geolngy F Southern Cal;?L

'fNational Bureau uf Standaxds (1973},
. Disaster: Mltlgation,? Building
Includes papers by Algermiaaen

Sc1ence berias 46”
and Dunuvan S
Pnland S S TR 1959 Genlogy,‘

character of gruundwatars in. the Torrance Santa Ho
ares, Californias ‘U.

15 Genlogical Survey Hatnr Sup ylrd-
'—Paper 1461; 425p .- Tl = 2
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Qn two m imum credlb
earthquahes (distan? and local) :and one m
arthquake (local) are*presented for'
of 2%, 5% and 10;,{

-In the Development of bhe respans-,spectra ,p
sed which consider the. effects of. local 3011 nnd;

‘con 3. These " site-dependent 0 alle

current state—of—-t;he art and are

'refeﬂenced in the report. =

”}The predicted responsn or
:J:he 1nf1uence qr 10ca1 soi

';lfrom actual time«histories récorded by strong moticnf”
gﬁfinstrunﬂnus locatcd in various parts of the W




he suhjedt report ia acc.pt

design utilizing the maximom "

{deslgn) eart hqua?e ‘response . spectra are veririednb angineering
Plan check as complylng with the current. accept ractic
f;r‘damping, ductility demand and derlect'op cantrn;_?"
permitted for aastructure of the type' d ¢ :

proposed. : _

'5' i

"his letter cavers onl he soll-geols -selsmo’

»investigation portion of ‘the report, Any informat e

applicable to the. foundation 1nvest_gation _s:cavered under
5ﬂparate application for approval._ - 2 -

| JOHM ©. ROBB
Chier of Grading Division

Wmu A

.Horace E. Lumpkin’® ~ . :
Shructural Engineering Assaciate

i IHEL 5 ua-
485-3h35




~“Januery 8, 1981
;?5117545; 5

;_f'435 Ncrth;Benfurd”Qplv
,”BeVerly Hills

'Callforuia 90210

'ﬁ#Attentlon.VHr ,Davxd Bradle

-JTGentlean-3f7”

3

~ e request oF the Archltﬂcts, Land', rsh s
. ‘response to a letter From the Department: of Buil 1_guand'5afaty,
dated. October 30, 1980 -a review of the foundatlnn plans and
an estimate of expected settlement of" the vaxlnus footlngs e
within the bu1ld1ng h%ve been made. B . i

It should be recognlz[d that thase canclus ons have beeh teached
based upan” ‘the limite 1nvestlgat10n performed to date and: may .

be modified: subject t lndlngs in the flna_ phase nf lnvestléc
gation. ! : o Rl

. . z I 2 '_ 3 i 2
Again, sub;ect to later Findlngs, sp,c;fl :

,ﬁe@ﬁmménﬂgiibhsfﬁbr-‘
footing support are s follows: " N i

1. ‘For. foatlngs fnun ed in the clay or 31lty sand found abuye
‘elevations of 10& in Boring:.No.l, 96 in: Bnrlng N042, ‘and - :
98 in Boring No.3; an allowable bearing value of 3000 poundsv
per square foot may be uged for footings founded at leasat

_ 2 feet below the lowest adjacent surface. This value may

- 5 be increased by lb percent for eacl ddltienal foot of embed-

ment or width over 2 feet to a ma imum: of 4008 pounds per

square Foot.' A% el

0890 z;a;agiﬁ

2, fFor fautinqs founded in the campaet gravelly sand found FT

: generally below the elevations given in 1., above; an allow-
able bearlng value of 6000 pounda per square foot is rescom-
mended. This valﬁe may be increased by 10 percent for ench L
additional foot of width aver 2 feet ta a maxlmum oF ' :
10,000 pounds per square Fout.jv— s : faii




Diat' (2) D.M.G. Ltd. =
N Landau Partnersh;p




'J’}helght will be'necessary, based on: the

ta 90210

The foliowlng is subnltted in response to” applicabia 1tems oF tha'g
”Bepartment of" Bu11d1ng & SLfety 1etter dated February 1?, 1981.'

,Plans £or: the faundéi:°wfff the bu1ld-ngs have beenf‘( ie %
. are in confarmance w: e recommendations of the’ repert dated
‘September 8, 1980.,;i,wj"alsa ta letter uf January B 1 Bl.,

Ealculatlons 1nd1cate that ver*1cal cu‘s up to lh faet in helght
(expected maximum cuts) Hlll have- annadequate factor of saf&ty.
]Therefcre, no- ahorlng or- suppor : ‘excavations up to ‘this s
: ?1nd1ngs to date, eubJect,
- 'of course, to modlflcatxon after additional” 1nvestigat1nn and to
. observations made during the actual. excavatlun.r These calcu-
‘latione assumz no surcharge’ 1oads, trafflc or ‘otherwise, ’
ad jacent to and within a dlstanee fram the tup of alope equal to
the depth of excavatxon. -; : Ty < e

“Jplate 2, attached gives the results af calculatlnns fnr the“”
stab111ty of the prapoaad‘cuts._ 5 i .

Regpectfully submitfed :
SOILS INI%SNA . éL? e

il lﬂwa A ’L'”{. Dlst: (l) DHﬁ Ltd.:;r : S

«Robert D. Cuusmeau, RC.E.-_-%E&ZQS’ {4} Landau Partn~rship
RDC/mk S e ;w¢- . (Ed Rellerson)

s ,-‘__,:-] TR S (1) Rutbrafr &'Eh'lekirk




0 %.3

" SETTLEMENT in Inches

: .-.:5by teats.
Yimight be expected due to d

;Lpome modlficatlen can beL

."’;f‘”—na'l phase of investigatlun..' e G Lty

xbacted when the 1nFur-
ion is available from . additional’ boringa AR
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: pvde',
;an,:ncllnatlun Fram top to toe whlch does.not Exceedj}la “ho ii ntal

1*@1n ordPr tc verlfy asaumed CDﬂdlthﬂB, WLth the

'*modifyzng the 1nc11nation if ‘the materlalfdlctates or Justif ea._'

;~f915t' (1) DMG, Ltd.” ~(2) Landau Partnershi (Ed RolI"aon) el 4
S R"b‘”t Erigleicialy olnes: (-"-) Grﬂﬁmg Divisisn, City 6F Los An(.lalna
(Mg . lenam :ﬁ.
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January 24, 1983

Murdock Development Co.

10900 Wilshire Boulevard
Suite 16

Loz Angeles, California 90024

Attention: Ron Douglas
Vice President

Project Reference: sepulveda Center ‘ e
3415 South Sepylveda Boulevard
Los Angeles, Califarnia

COMPACTION REPORT

Gentlemen:

This is to report the results of observations and tests performed
during the placing and compaction of fill at the referenced
project. These observations and tests were required in order to
comply with project specifications, recommendations of this office
and City ordinances.

Site Conditiaons

Prior to the commencement of the construction for the tower
building and parking structure, the site was essentially flat
with a gentle slope toward the north. Asphalt pavement covered
the north and east portions of the site. An existing structure
wat demolished and debris removed from Lhe site.

Grading Procedures

In general, grading and compaction within the specified areas
were performed as follows:s

1. The area within the proposed tower and garage structures was
excavated to an approximate elevation of 108.8,

BEST COPY
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Sepulveda Center
L-1176-1

Further excavations for the elevator pit, water storage
tank, sump pits and transformer vauil were made within
the excavated building area.

Within the building areas, the upper 12 inches of subgrade

was compac “ed prior to placement of the basement slab.

Within the exterior open parking areas to the east and
north of the buildings, the fill was placed over the
existing asphalt pavement.

Backfills were placed and compactsd behind basement
(retaining) walls.

All 73il) was spread; moistened and/or allowed to dry end
compacted by vibratory equipment and/or wheel-rolling
with construction equipment in 1ifts not exceeding

G inches in thickness.

The specified minimum degree of compaction was 90 parcent
of the maximum dry density, as determined by the ASTM
D«1557-78 standard. Maximum dry density and optimum
moisture content of the various fill soils used are tabu-
lated in Table One. In-place soil densities were deter-
mined in accordance with ASTM D-1556, standard method.
The results of tests sre tabulated in Table Two, The
test locations are shown on Plate A, attached.

Backfill was placed and compacted within utility trenches
shown on Plate A, attached.

CONCLUSIONS AND RECOMMENDATIONS

The observations and test results indicate that compaction was
accomplished in accordance with the Soils International report

dated September 8, 1980, earthwork sperifications prepared by
The Landau Partnership, Architects and Planners, and City of
Les Angeles grading requlations. '

' The seils used in fills on this project are generally classified
' as clayey sands and sandy clays.

tion is consistent with design recommendations presented in the

Foundation Investigation Report dated September 8, 1980,

VOMS INTRRNATIOGNAL

2
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The completed subgrade condi-
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This report pertzins only to the grading and compaction

describsd herein and is subject to review by the contrelling

authorities for the project,

Respectfully aubmitted,
SOILS INTERNATIONAL

AMM/RCC/mk "/

Dist: :

{2) Murdock Development Co.

(1) Robert Englekirk, Inc., Structural Engineers
{1) The Landau Partnership, Architects and Planners
(1) Jonea Brothers, n/o Jobsite

{2) City of Low Angeles

BOILE INTERMNATIONAL
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CITY OF LOS ANGELES

VERIFICATION OF COMPLIANCE ~

iob Addééss: 3415 8. Scpuiﬁeda Boulevard
- Los Angeles, California 30034

Owners ~ Murdack Development Co, |

10900 Wilshire Boulevard, Suite 16
Los Angeles, CA 90024 -

fﬁate-ﬁbrk,Started on Prdjé¢t; , 18/29131

Date Work Covered by this Report: 8/12/82 !
iinato of this Verification: /25783

To the Superintendent of Building:

I verify that I have personally supervised others who have
observed and performed tests during the placing of compacted
earth fill on the above described property, and that such
observation and tests have indicated that the fills were

placed in accordance with the requirements of the Building
Coue of the City of Los Angeles.

-

iy 2 W i dg Prnn

Andre M. Minassian, RCE 33813
e
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CITY OF LOS ANGELES

VERIFICATION OF COMPLIANCE

Job Address: 3415 S. Sepulveda Boulevard
Los Angeles, California 90034

Owner: Murdoek Davalopnant Co.”
e 10900 Wilshire Bnulevard Suxte 16
Los Angula., CA 90024
 Date Work €

artﬁd on Prodect- 10/2?/81

Date Work Covered by this Report 8/12/82
Date of this Verification:'

To the Superintendent of

I verify that I have personally supervised others who have
observed and performed tests during the placing of compacted
earth fill on the above described property, and that such
observation and tests have indicated that the fills were

placed in accordance with the requirements of the Building
Cowe of the City of Los Angeles.

/ m{

Andra M. Minaasian, RCE 33813

w""{




B - TABLE ONE
LABORATODORY TEST SUMMARY
® ¢
' ! Seil Maximum Dry Optimum Moisture
- Type {lassification nans;ty {(pcf) Enntent (5 Dry Wt. )
’; I CLAY, czandy with some gravel 126.0 | 11.0
i . II1  SAND, fine to medium 133.0 8.0
- silty _ , o
: with some _gravel _ 7
. v CLAY, silty, sandy 1288 -  12.0
T with some g‘avel - ,
! .
® ~ i
; :
i t
. |
o 5
S
o
®* o
1™ '
0 i
¥ ) e }E
|
| i
.
b
b
|
N
|
@ . Sepulveda Center !
. 3415 South Sepulveda Boulnvard
| lLos Angeles
f -
| L-1176-1 |
® :: BOILE IHTRRANATIONAL
4 i " R,
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Date of

TABLE TROD
RELATIVE COMPACTION SUMMARY

120109318

5

' ﬁepulveda Center

BOGILS INTERNATIONAL |

Depth be;ou Moisture Ory Relative |
Test finish grade Content Unit Weight Compaction
i {1981 ) (%) {pef) (%)
551 10/28 @& subgrade 1 1a4.7 12548 98
|2 10/28 - - I 14.4 125.1 39
i3 10/28 " 1 15,3 115.9 92
4 11/3 " I 18.8 116.8 93
15 11/3 " 1 18.3 116.4 92
\6 11/3 i 1 17.9 121,2 96
7 1173 iy et a0, 124.0 98
i8 11/6 " 1 15,0 111.3 8g*
i9 11/6 .k 1 13.9 119.0 94
o 11/25 4.5 i 15,2 108.7 B6*
1 11725 4.0 I 11.7 102,.9 82
2 11/25 4.9 i 11.3 120.1 95
3 12/3 4.5 12,3 134.9 90
4 12/3 4.5 15.7 109.9 86
5 12/3 4,5 10.9 115.0 90
& 12/3 3.5 14.4 120.8 94
|7 12/3 3.5 15,5 118.8 21
8 12/4 3.5 18.8 317,17 92
9 12/4 3,5 17.1 117.4 92
0 12/4 3.0 16.0 1191 93
1 12/7 2.0 11.2 127.1 J6
2 12/7 1.5 4.4 1375 103
3 12/7 0.5 7.2 134,3 100+
| (1982)
4 2/15 X5 15.6 115.8 20
5 2/16 3.0 17.6 116.7 91
6 2/16 2.5 16.4 118.6 93
7 2/22 3.5 15.0 119.9 94
8 2/22 4,0 13.3 119.0 93
19 2/22 4,5 13.7 119.8 94
2/24 1.0 12.9 121.3 - 95
1 2/24 2.0 13.5 116.8 91
32 2/25 5.5 12.0 116.4 91
3 2/25 5.0 15,2 120.6 94
4 2/25 1,5 13.6 117.4 92
35 2/25 0.5 14,2 11R.9- 93
6 2/25 L.5 13,0 117.¢ 91
i? 371 4,0 12.9 117.5 . 92
8 371 3.0 12.2 115.9 91
}9 3/2 1.5 11.2 115.7 90
] 3/2 ¢ B 12.0 117.2 92
21 3/2 0 135 116.3 91
{2 3/29 9.5 18,2 111.6 87
’ * Materal too wet, removed.
1) Retest of test in parenthesis
L=1176-1
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TABLE TwWO
RELATIVE COMPACTION SUMMARY
i Date of Desth below Moisture Ory Relative |
Test Test finish grade Soil Content Unit Weight Compaction -
® No. (1982) (fesat) Type (%) {pef) %) :
3/29 11.0 il 17.6 107.7 By
4/9 8.8 18 15.5 122.7 9%
4/9 8.0 I 14,0 123.8 37
4/9 8.0 11 16,0 116.5 91
& 4/20 10.0 11 18,3 - 126.0 98
4/20 - 10.5 S § 17.6 ©119.3 9F -
4/20 B 7 II 180 - 1182 SR
4/20 S L oI 118.0 92
- 4/20 0.5 3R S 36.00 121.8 95
4/29 €.0 RSN | N 121.1. : b o
L 4/20 . 60 II 16.0 117.8 92
4/20 6.0 11 " 15.6 115.2 90 O
4/21 5.0 | &1 14.6 116.0 91 %
4/21 5.0 I 13.5 115.4 - 92 s
4/21 4.0 1 14.4 115.8 92
4/21 4.0 11 14.9 115.9 9
B 4/21 4.0 11 14.3 118.5 92
4/21 10.0 11 152" 118.7 . 93
4/22 9.5 i1 14,2 114.7 90
4/22 8.0 11 15.8 116.6 91
4722 8.5 11 18.6 113.0 88
: 4/26 8.5 Il 33,3 117.0 91
» 4/2€ 7.5 11 12.0 119,7 94
4/26 7:5 1I 12.8 118.1 92
4/26 6.0 11 13.3 119.2 - 93
4/26 5.0 11 14,7 118.3 92
4/26 5.0 11 15.0 119.7 94
» 4/26 6.0 II1° . 13.6 116.5 91
a/27 6.0 I 11.8 119.2 93
4/27 6.5 11 13.1 117.5 92
4/27 0.5 11 12.0 117.7 92
4/217 0.5 11 14.4 119.6 93
- 4/27 0.5 11 13.5 118.8 93
> 16 4/28 5.0 11 14,5 116.9 91
T 4/28 5.0 11 13.3 118,9 93
78 4/28 4.0 11 14.1 118.4 93
79 4/23 4.0 11 15.0 116.2- 91
0 4/28 4.0 11 1.5 Iy, 1 92
3; 4/28 3.0 II 14,5 - 117.8 92
b 4/29 3.0 1l 14.8 118.1 92
4/29 5.0 11 14.4 117.0 91
: 4/29 2,0 11 14.1 117.1 92
ol 4/29 2.0 11 15:5 118.1 92
86 4/29 2,0 11 15.8 117.2 92
i |
Sepulveda Center L-1176-1

LS INTRRNATIONAL




TABLE TwWO
RELATIVE COMPACTION SUMMARY

Sepulveda Center

Date of Depth below Moisture Ory Relative

Test finish grade Soil Content Unit Weight  Compaction
(1982) Type (%) f) (%)
} 4/29 2.5 11 14.8 7.3 92
| 4/29 1.5 I 14.0 118.4 93
_ 4/30 1.5 I1 14.6 116.6 91
4/30 1.5 I1 13.3 117.1 92
] 4/30 0.5 11 13.0 117.2 92
2 4/30 0.5 11 13.5 119.6 93
3 4/30 19.0 Il -12.1 119.7 94

4 5/3 9.0 II 13.5 119.3 93

15 5/3 0.5 i 12,0 - 118.9 - 93
6 8/3 8.0 11 141 i17.4 92
7 5/3 1G.0 Il 14.7 118.5 a3
5/3 6.0 11 12.8 119.4 93
9 5/3 8.0 II 13.8 122.6 96
5/3 4.0 11 13.6 118.0 92
1 5/4 4.0 11 12.2 117.6 - g2
2 5/4 €.0 I1 13.5 117.1 92
3 5/4 9.0 11 13.3 117.0 9N
4 574 5.0 I - 12.6 - 119.1 93
5 5/4 5.0 I 13.3 117.8 92
6 5/4 8.0 Il 14,2 118.2 92
7 5/5 8.0 11 12.7 118.3 92
5/5 1.5 I1 14.4 115.7 90
49 5/5 7.5 I! 14.0 117.5 92
0 5/5 3.5 I 14.2 119.9 94
1 5/5 3.5 II 13.4 118,5 93
2 S/ 5.5 IT 13.8 118.8 93
3 5/5 3.5 Il 14.1 118.3 92
4 6/8 9.0 I 14.1 116.0 9
5 6/8 9.0 11 12.4 116.9 9N
6 6/9 10.0 11 12.4 17.7 92
7 6/9 10.0 11 12.9 118.6 93
8 6/9 9.0 Il 14.4 118.6 93
9 6/9 7.5 II 14.5 117.7 92
0 6/9 0.0 I1 15.4 116.9 91
1 6/9 6.5 Il 13.1 116.8 91
2 6/9 8.0 Il 12.6 116.5 N
3 6/9 7.0 11 13.5 118.7 93
4 6/9 7.0 11 13.4 116.8 N
5 6/10 8.0 I1 15.0 116.0 9
26 6/10 6.0 Il 14.3 118.8 93
7 6/10 7.0 11 13.6 116.1 9
8 6/10 6.0 I 14.9 117.2 92
9 8/10 5.5 11 13.0 115.1 90
0 6/10 6.0 I1 14,3 117.9 92
1 6/10 6.0 11 15.0 116.2 91
2 6/11 5.0 I1 13.7 117.5 92
L-1176-1
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TABLE Two ;
RELATIVE COMPACTION SUMMARY g
Date of Depth below Moisture Dry Relative |
Test Test finish grade Soil Content Unit Weinht Compaction |
‘No. (1982) (feet) _ Iype (%) {pef) (%) 3
133 6/11 5.0 11 1.3 119.6 93
134 6/11 5.0 11 14.4 118.4 93
135 6/11 5.0 11 13.4 118.5 93
136 6/11 5.0 11 13.9 120.0 94
137 6/11 8.0 11 15.0 118,1 92
139 6/11 g o EE ‘R 1i8.3 92 |
140 6/11 5 11 144 120.6 9.
41 6/14 5.5 BN § SR - 8 - 115.0 90 |
42 6/14 5.0 11 15.9 110.6 86 |
43(142) 6/14 9.0 11 14.1 117.2 92 *
44 6/14 4.5 11 14.8 117.9 92
45 6/14 4.0 11 14.4 116.6 91
- 46 6/14 3.0 11 14.4 116.0 \ 9]

_ 47 6/14 4.0 I 14.7 118.3 92 ;
o~ 48 6/14 4.0 I 14.1 7.7 .9z
M 49 6/16 3.0 I . 12.9 - 7.7 92

150 6/16 2.0 11 14.3 120.6 94

- 151 6/16 2.0 11 14.4 120.8 94
152 6/16 1.0 11 12.9 118.8 93 |
© %53 6/16 1.0 I1 13.9 118.8 93 !
— 54 6/16 0.5 11 14.5 119.4 93 |
155 6/16 2.0 11 13.3 120.0 94 ;
o 156 6/17 1.5 11 9.6 119.0 93
57 6/17 1.0 11 13.0 119.5 93
£ 58 6/17 0.5 11 2.5 120,0 94 5
~ 59 6/17 0.5 11 12.1 121.6 95 |
160 6/17 2.0 I 13.6 119.5 93 g
5 61 6/17 2.0 11 12.8 117.6 92 i
%62 6/17 2.0 11 14.1 117.3 92 |
...... 63 6/18 0.5 11 13.2 117.6 92 !

64 6/18 2.0 11 12.3 120.1 94

iss 6/18 1.0 11 13.7 117.2 92

66 6/18 1.0 1 14.2 118.7 93

67 6/18 0.5 11 14.5 118.6 93

68 6/18 1.0 11 13.7 118.4 93

69 6/18 1.0 I 12.9 119.6 93

170 6/21 0.5 11 14, 1219 95

71 6/71 0.5 11 13.8 119.5 93

172 6/21 2.0 11 14.4 116.9 9]

73 6/21 2.0 11 14.4 116.3 91

74 . 8.2 0.5 I 14.7 119.3 93

175 6/21 0.5 11 14.4 120.1 94

176 6/21 1.0 11 13.6 118.6 92

$epulveda Center L-1176-1
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TABLE TWO
RELAYIVE COMPACTION SUMMARY
i Date of Degpth below Moisture Dry Relative
fest Test finish grade Seil Content Unit Weight Compaction
[Ne. (1982) (feet) Type (%) (pef) (%) ‘
a2
177 6/23 4.0 11 17.2 120.8 94
78 6/23 4.0 Il 19.3 116.2 91
179 6/23 4.0 11 17.6 119.3 93
lnao 6/2% 3.0 I 12.6 114.8 N
na 6/24 3.5 1 13.0 115.8 92
ns2  6/28 0 3 13.9 116.8 93
183 6/28 s - ot 1o 140 - 115.8 92
ns4 7720 S VIR SRR T 98
- {186 7/20 8,8 Y 130 1195 9%
‘has 7/26 0.5 IV 13.5 120.9 97
naz 7/20 " 0.5 i TN SR 5 CEEN -7 98
88 /21 0.5 v 13.4 123.5 . 99
89 7/21 9.5 v n.7 120.0 96 |
‘ 920 7/21 0.5 v 13.6 123.5 - 99 s
91 7721 0.5 IV 11.9 121.6 97
mgz 7/21 0.5 W 13.9 119.8 - 96 |
I 93 7/21 0.5 v 14.1. 127.4 97 |
94 7/21 0.5 1v 14.3 122.0 98 ﬂ
rss 7/21 0.5 1V 18.7 119.5 9% |
Ese 7/23 0.5 v 15.1 121.9 98
97 7/23 10.0 IV 15.8 120.6 97
hes 7723 9.5 1v 16.4 118.3 9§
99 7/23 8.5 IV 18.3 112.7 90
00 7/29 4.5 I 15.9 122.0 97
01 7/29 1.5 I 14.6 121.1 96
02 7/29 0.5 I 15.0 122.9 98
03 7/29 0.5 I 15.4 121.7 97
04 7/30 9.0 1 15.2 122.5 97
5 7/30 9.0 I 5.6 120.2 95
206 7/30 8.0 I 15.1 122.9 98
07 7/30 7.0 I 16.4 119.2 95
!oa 7730 4.0 I 14.8 123.7 - 98
09 7/30 6.0 I 14.5 120.2 95 .
1210 7/30 5.5 I 14.6 120.6 96
1 7730 4.5 I 15.7 121.2 96
212 8/2 10.0 Il 12.2 118.5 93
213 8/2 9.0 11 12.4 120.5 94
21 8/2 8.0 11 14.4 121.4 95
215 8/2 6.0 11 15.7 1n7.5 92
216 8/2 5.5 I 13.6 122.3 97
17 8/2 5.5 I 14.1 120.5 96
18 8/3 4,5 1 112 120.6 96
l 19 8/3 5.0 Il 12.1 123.5 97
220 8/3 5.0 11 12.1 122.9 96
221 8/3 4.5 11 12.6 1£5.3 98
222 8/4 4.5 I 13.0 124.,2 97
|
Sepulveds Center L=1176-1
ii ®o H INTERMATIONAL :
|




I & | TABLE TwD |
' RELATIVE COMPACTION SUMMARY 1
. Date of Depth below Moisture Dry Relative
® Test finish grede Soil Content Unit Weight Compaction
| (1982) (feet) Type (%) {pef)_ (%)
8/4 2.5 ' 11 12,8 122.§ 96 !
8/4 2.5 II 13.4 - 124.3 97
8/4 1.5 | § 13.6 123.5. 97
8/5 0.5 I 13.3 124.8 -99
8/5 2.0 1 12.4 123.6 - 98
8/5 0.5 I J2.7 122.1 97
8/5 L 0.8 - T11.9. 124.0 98 ;
8/6 BERDE % 1 T 1R S - 97
. 8/6 - 0.5 I Ser - T % 97
e 8/6 . < 9 A TR R 97 |
o 8/6 g " S P T ) 91 |
! 8/11 1.0 1 13,17 i16.1 92 -
8/M 2.0 1 12.8 117.9 etin
: 8/11 4.0 I ©13.4 168 - - 93
B 8/n 1.0 I 11.3 119.4 95
® 8/11 3.0 I 11.6 116.4 92
: : 8/12 0.5 11 8.9 126.5. 95
Y : 8/12 1.5 111 10.0 123.4 93
o ° |
e . ;
o |
|
. |
|
f |
i
i
® |
| Sepulveda Center L-1176-1
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The building design shall incorporate provisions fer -
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inch. : : Saw
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. The geologist and soils engineer shall review and APProve
the detailad plans, prior to 1ssuanc# o! any pernit:.




"ne'copy of th

"reports to- the Buildihgjbepartmc tfplan Checker priot to
iSauance of the permit. _ ; e

_Prior to issuance of permi s, & supplemental report nhall h =
~ submitted to the Grading Division. containing detalled

- recommendations, including ‘design criteria and sequencs of
construction for both permanent .ind temporary support oﬁ:‘ff-
proposed excavations. Show proposed ﬁepth and locatian nf
'excavations on plot: plan. , _




0
o




	21671.rtk.upd soils rpt
	INTRODUCTION
	PROPOSED DEVELOPMENT
	SITE CONDITIONS
	DOCUMENT REVIEW

	GEOTECHNICAL EXPLORATION
	FIELD EXPLORATION
	Geologic Materials
	Groundwater
	Caving


	SEISMIC EVALUATION
	REGIONAL GEOLOGIC SETTING
	REGIONAL FAULTING
	SEISMIC HAZARDS AND DESIGN CONSIDERATIONS
	Surface Rupture
	Liquefaction
	Lateral Spreading
	Dynamic Dry Settlement
	Tsunamis, Seiches and Flooding
	Landsliding


	CONCLUSIONS AND RECOMMENDATIONS
	SEISMIC DESIGN CONSIDERATIONS
	2016 California Building Code Seismic Parameters

	FILL SOILS
	EXPANSIVE SOILS
	WATER-SOLUBLE SULFATES
	HYDROCONSOLIDATION
	DEWATERING
	METHANE ZONES
	GRADING GUIDELINES
	Site Preparation
	Compaction
	Acceptable Materials
	Utility Trench Backfill
	Wet Soils
	Shrinkage
	Weather Related Grading Considerations
	Geotechnical Observations and Testing During Grading
	LEED Considerations

	FOUNDATION DESIGN
	Conventional
	Miscellaneous Foundations
	Foundation Reinforcement
	Lateral Design
	Foundation Settlement
	Foundation Observations

	RETAINING WALL DESIGN
	Cantilever Retaining Walls (Active Pressure)
	Restrained Drained Retaining Walls
	Retaining Wall Drainage
	Sump Pump Design
	Dynamic (Seismic) Earth Pressure
	Surcharge from Adjacent Structures
	Waterproofing
	Retaining Wall Backfill

	TEMPORARY EXCAVATIONS
	Excavation Observations

	SHORING DESIGN
	Soldier Piles
	Lagging
	Tied-Back Anchors
	Anchor Installation
	Lateral Pressures
	Deflection
	Monitoring
	Shoring Observations
	Raker Brace Foundations

	SLABS ON GRADE
	Concrete Slabs-on Grade
	Design of Slabs That Receive Moisture-Sensitive Floor Coverings
	Concrete Crack Control
	Slab Reinforcing

	PAVEMENTS
	SITE DRAINAGE
	STORMWATER DISPOSAL
	Introduction
	Percolation Testing
	The Proposed System
	Recommendations

	DESIGN REVIEW
	CONSTRUCTION MONITORING
	EXCAVATION CHARACTERISTICS
	CLOSURE AND LIMITATIONS
	GEOTECHNICAL TESTING
	Classification and Sampling
	Grain Size Distribution
	Moisture and Density Relationships
	Direct Shear Testing
	Consolidation Testing
	Expansion Index Testing
	Laboratory Compaction Characteristics



	21671 upd soils rpt ENC
	21671 Plate A-1.pdf
	0 to 100

	21671 B01.pdf
	0 to 100





