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Dear Mr. Unwin:

In accordance with your authorization of our proposal dated December 9, 2020, we have prepared an
updated geotechnical investigation for the proposed hotel and condominium development located at
8850 Sunset Boulevard in the City of West Hollywood, California. The accompanying report presents
the findings of our study, and our conclusions and recommendations pertaining to the geotechnical
aspects of proposed design and construction. Based on the results of our investigation, it is our opinion
that the site can be developed as proposed, provided the recommendations of this report are followed
and implemented during design and construction.

If you have any questions regarding this report, or if we may be of further service, please contact the
undersigned.

Very truly yours,

GEOCON WEST, INC.

Petrina Zen Jelisa Thomas Adams Susan F. Kirkgard
PE 87489 GE 3092 CEG 1754
(EMAIL) Addressee

3303 N. San Fernando Blvd., Suite 100 m Burbank, California 91504 m Telephone (818) 841-8388 m Fax (818) 841-1704
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UPDATED GEOTECHNICAL INVESTIGATION
1. PURPOSE AND SCOPE

This report presents the results of an updated geotechnical investigation for the proposed hotel and
condominium development located at 8850 Sunset Boulevard in the City of West Hollywood, California
(see Vicinity Map, Figure 1). The purpose of the investigation was to evaluate subsurface soil and
geologic conditions underlying the site and, based on conditions encountered, to provide conclusions and
recommendations pertaining to the geotechnical aspects of design and construction.

The site is located within a state-designated Alquist-Priolo Earthquake Fault Zone (APEFZ) for surface
fault rupture hazards associated with the Hollywood Fault Zone. The site is also located within a City
of West Hollywood Fault Precaution Zone FP-1 and a site-specific fault rupture hazard investigation
is required for proposed structures. A site-specific fault rupture hazard investigation was performed
for the proposed development by John Helms, CEG (Helms, 2018). The results of the fault
investigation indicate that the potential for active faults to impact the proposed structures is low.
The report was reviewed and approved by the City of West Hollywood. Detailed results of the fault
investigation are presented in the following report:

Fault Rupture Hazard Investigation, 8850 to 8878 Sunset Boulevard, West Hollywood,
California, by John Helms, CEG, Prepared for Silver Creek Commercial Development, LLC,
dated September 19, 2018.

The scope of this investigation included a site reconnaissance, field exploration, laboratory testing,
engineering analysis, and the preparation of this report. The site was explored on November 20 and
November 21, 2018 by excavating three 8-inch-diameter borings using a truck-mounted hollow-stem
auger drilling machine. The borings were excavated to depths of approximately 60%2 and 80% feet
below the existing ground surface. The approximate locations of the exploratory borings are depicted
on the Topographic Plan and Site Plan (see Figures 2A and 2B). A detailed discussion of the field
investigation, including boring logs, is presented in Appendix A.

Laboratory tests were performed on selected soil samples obtained during the investigation to determine
pertinent physical and chemical soil properties. Appendix B presents a summary of the laboratory test
results.

The recommendations presented herein are based on analysis of the data obtained during the investigation
and our experience with similar soil and geologic conditions. References reviewed to prepare this report
are provided in the List of References section.

If project details vary significantly from those described herein, Geocon should be contacted to determine
the necessity for review and possible revision of this report.
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2. SITE AND PROJECT DESCRIPTION

The subject site is located at 8850 Sunset Boulevard in the City of West Hollywood, California.
The site is bounded by Sunset Boulevard to the north, by Larrabee Street to the east, by San Vicente
Boulevard to the west, and by the London Hotel to the south. The site is a rectangular-shaped parcel and
is currently occupied by commercial structures and a paved surface parking lot. Topographic relief across
the site is approximately 19 feet in the north-south direction. Surface water drainage at the site appears
to be by sheet flow along the existing ground contours to the city streets. Vegetation onsite consists of
shrubs and trees located in isolated planter areas.

Based on the information provided by the Client, it is our understanding that the proposed development
will consist of up to a 14-story hotel tower and a 15-story residential tower underlain by five levels of
subterranean parking. Based on the sloped nature of the site, it is our understanding that the proposed
first floor and all parking levels will be entirely below grade along Sunset Boulevard, with up to four
levels of subterranean parking below grade at the south property line. The depth to the lowest FFE
along Sunset Boulevard is anticipated to be approximately 68 feet below existing grade. The depth to
the lowest FFE along the south property line is anticipated to be approximately 40 feet below existing
grade. Including an assumed foundation thickness, the maximum depth of excavation is anticipated to
be 74 feet from existing grade. The existing site conditions are depicted on the Topographic Plan (see
Figure 2A) and the proposed structure is shown on the Site Plan and Cross-Sections (see Figures 2B
through 3B).

Based on the preliminary nature of the design at this time, wall and column loads were not available.
It is anticipated that column loads for the proposed structure will be up to 1,800 Kips, and wall loads will
be up to 18 kips per linear foot. If a mat foundation is used to support the tower core, it is anticipated that
a bearing pressure on the order of 6,500 pounds per square foot (psf) may be required.

Once the design phase and foundation loading configuration proceeds to a more finalized plan, the
recommendations within this report should be reviewed and revised, if necessary. Any changes in the
design, location or elevation of any structure, as outlined in this report, should be reviewed by this office.
Geocon should be contacted to determine the necessity for review and possible revision of this report.

3. GEOLOGIC SETTING

The property is located within the northern portion of the Los Angeles Basin on a southerly sloping
alluvial fan at the base of the southern flank of the Santa Monica Mountains. The Los Angeles Basin is
a coastal plain between the Santa Monica Mountains to the north, the Puente Hills and Whittier Fault to
the east, the Palos Verdes Peninsula and Pacific Ocean to the west and south, and the Santa Ana
Mountains and San Joaquin Hills to the southeast. The basin is underlain by a deep structural depression
which has been filled by both marine and continental sedimentary deposits that are underlain by a
basement complex of igneous and metamorphic composition.
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Regionally, the site is located in the southern portion of the Transverse Ranges geomorphic province,
near the boundary of the Peninsular Ranges geomorphic province to the south. The Transverse Ranges
is characterized by east-west trending geologic structures in contrast to the Peninsular Ranges that is
characterized by northwest-trending geologic structures. The boundary between the two geomorphic
provinces is a system of faults that include the Malibu Coast, Santa Monica, Hollywood, Raymond,
and Sierra Madre Fault zones. The State of California Earthquake Fault Zone Maps (CGS, 2018b) and
City documents (City of West Hollywood, 2011; City of West Hollywood, 2010) indicate that traces
of the Hollywood Fault may be located approximately 100 feet to 200 feet south of the property.

4.  SOIL AND GEOLOGIC CONDITIONS

Based on our field investigation, the site-specific fault investigation report by Helms (2018), and
published geologic maps of the area (California Geological Survey, 2012; City of West Hollywood,
2011), the geologic materials at the site consist of artificial fill that is underlain by a thin veneer of
Holocene age alluvium that is in turn underlain by a thick section of Pleistocene age alluvial fan deposits
consisting of sand, silt, clay and gravel (Helms, 2018). The geologic conditions at the site and in
the immediate area are shown on Figure 4, Geology Map and discussed in detail by Helms (2018).
Detailed stratigraphic profiles of the geologic materials encountered at the site are provided on the boring
logs in Appendix A. The City of West Hollywood Geotechnical Report Guide Checklist Items 13 and
15 are addressed in detail in the site-specific fault rupture hazard report for the proposed development
(Helms, 2018).

4.1 Artificial Fill

Artificial fill was encountered in our field explorations to a maximum depth of 3 feet below existing
ground surface. The artificial fill generally consists of yellowish brown to brown sand with silt and
well-graded sand with various amounts of gravel. The artificial fill is characterized as dry to slightly
moist and loose. The fill is likely the result of past grading or construction activities at the site. Deeper
fill may exist between excavations and in other portions of the site that were not directly explored.

4.2 Alluvium

Holocene age alluvial fan deposits were encountered beneath the fill. The Holocene age alluvium is
interpreted to be approximately 6 to 9 feet thick and underlain by Pleistocene age alluvial fan deposits
(Helms, 2018). The alluvium generally consists of brown to reddish brown silty sand, clayey sand,
poorly graded sand, sand with silt, sandy silt, silt, and sandy clay with various amounts of clay and
gravel. The alluvial soils are primarily fine- to medium-grained, dry to wet and very loose to very
dense or firm to hard.
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5.  GROUNDWATER

Based on a review of the Seismic Hazard Evaluation Report for the Beverly Hills 7.5 Minute Quadrangle
(California Division of Mines and Geology [CDMG], 1998) and the City of West Hollywood General
Plan (2011), the historic high groundwater level beneath the site is approximately 20 feet below the
existing ground surface. Groundwater information presented in the CDMG publication is based on data
collected from the early 1900’s to the late 1990’s.

Groundwater was encountered in borings B1, B2 and B3 at depths of approximately 40, 40%, and
42 feet below the existing ground surface, respectively. The geotechnical borings were not left open a
sufficient length of time to measure true static groundwater levels. However, borings and cone
penetration tests performed as part of the site-specific fault rupture hazard investigation documented
static groundwater levels ranging from approximately 19 feet to 26 feet (Helms, 2018). Considering
the historic high groundwater level, the depth to groundwater encountered in our borings, and the static
groundwater levels encountered during the fault investigation (Helms, 2018), groundwater will likely
be encountered during construction. Also, it is not uncommon for groundwater levels to vary
seasonally or for groundwater seepage conditions to develop where none previously existed, especially
in impermeable fine-grained soils which are heavily irrigated or after seasonal rainfall. In addition,
recent requirements for stormwater infiltration could result in shallower seepage conditions in the
immediate site vicinity. Proper surface drainage of irrigation and precipitation will be critical for future
performance of the project. Recommendations for drainage are provided in the Surface
Drainage section of this report (see Section 7.24).

6. GEOLOGIC HAZARDS
6.1 Surface Fault Rupture

The numerous faults in Southern California include Holocene-active, pre-Holocene, and inactive faults.
The criteria for these major groups are based on criteria developed by the California Geological Survey
(CGS, formerly known as CDMG) for the Alquist-Priolo Earthquake Fault Zone Program (CGS, 2018a).
By definition, a Holocene-active fault is one that has had surface displacement within Holocene time
(about the last 11,700 years). A pre-Holocene fault has demonstrated surface displacement during
Quaternary time (approximately the last 1.6 million years) but has had no known Holocene movement.
Faults that have not moved in the last 1.6 million years are considered inactive.

The site is located within a state-designated Alquist-Priolo Earthquake Fault Zone (CGS, 2018b; CGS,
2021a; CGS, 2021b). The site is also located within a city-designated Fault Precaution Zone FP-1 (City
of West Hollywood, 2019) for surface fault rupture hazards. The location of the site relative to the State
of California and the City of West Hollywood seismic hazard zones are shown of Figure 5A, City Seismic
Hazard Zone Map and Figure 5B, City Fault Location and Precaution Zone Map.
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Similar to the State of California’s Alquist-Priolo Earthquake Fault Zones, the City of West Hollywood’s
Fault Precautionary Zones are specifically designed to mitigate the hazard of surface fault rupture and
requires that a site-specific fault rupture hazard investigation be performed prior to construction of
human-occupied structures to rule out the potential for surface fault rupture hazards to impact the
proposed structure. As previously indicated, a site-specific fault rupture hazard investigation was
performed for the proposed development by John Helms, CEG (Helms, 2018). Based on the results of
the site-specific investigation Holocene-active or pre-Holocene faults do not traverse the site or are
located within 50 feet of the southern site boundary. Therefore, the potential for surface rupture due
to faulting occurring beneath the site during the design life of the proposed structures is considered
low. However, the site is located in the seismically active Southern California region and could be
subjected to moderate to strong ground shaking in the event of an earthquake on one of the many active
Southern California faults. The faults in the vicinity of the site are shown in Figure 6, Regional Fault
Map.

The closest surface trace of an active fault to the site is the Hollywood Fault located approximately
100 to 200 feet to the south (Helms, 2018). Other nearby active faults include the Santa Monica Fault,
the Newport-Inglewood Fault Zone, the Raymond Fault, and the Verdugo Fault located approximately
1.4 miles southwest, 2.9 miles south, 9.2 miles northeast, and 9.8 miles northeast of the site, respectively
(USGS, 2006; Ziony and Jones, 1989). The active San Andreas Fault Zone is located approximately
35 miles northeast of the site (USGS, 2006).

Several buried thrust faults, commonly referred to as blind thrusts, underlie the Los Angeles Basin at
depth. These faults are not exposed at the ground surface and are typically identified at depths greater
than 3.0 kilometers. The October 1, 1987, My, 5.9 Whittier Narrows earthquake and the January 17, 1994,
My 6.7 Northridge earthquake were a result of movement on the Puente Hills Blind Thrust and the
Northridge Thrust, respectively. These thrust faults and others in the greater Los Angeles area are not
exposed at the surface and do not present a potential surface fault rupture hazard at the site; however,
these deep thrust faults are considered active features capable of generating future earthquakes that could
result in moderate to significant ground shaking at the site.
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6.2 Seismicity

As with all of Southern California, the site has experienced historic earthquakes from various regional
faults. The seismicity of the region surrounding the site was formulated based on research of an
electronic database of earthquake data. The epicenters of recorded earthquakes with magnitudes equal
to or greater than 5.0 in the site vicinity are depicted on Figure 7, Regional Seismicity Map. A partial
list of moderate to major magnitude earthquakes that have occurred in the Southern California area
within the last 100 years is included in the following table.

LIST OF HISTORIC EARTHQUAKES

SETEVELS Date of Earthquake Magnitude DEISti%_tre]ﬁ?etro leg[gtlon
(Oldest to Youngest) Miles) Epicenter
Near Redlands July 23, 1923 6.3 65 E
Long Beach March 10, 1933 6.4 40 SE
Tehachapi July 21, 1952 7.5 72 NW
San Fernando February 9, 1971 6.6 22 N
Whittier Narrows October 1, 1987 5.9 18 E
Sierra Madre June 28, 1991 5.8 25 ENE
Landers June 28, 1992 7.3 111 E
Big Bear June 28, 1992 6.4 89 E
Northridge January 17, 1994 6.7 12 NW
Hector Mine October 16, 1999 7.1 126 ENE
Ridgecrest July 5, 2019 7.1 124 NNE

The site could be subjected to strong ground shaking in the event of an earthquake, particularly an
earthquake originating along the nearby Hollywood Fault Zone. This hazard is common in Southern
California and the effects of ground shaking can be mitigated if the proposed structures are designed and
constructed in conformance with current building codes and engineering practices. The proposed
structure should be designed for the potential strong ground motions that may result from future
earthquakes along the Hollywood Fault Zone.

6.3 Site-Specific Ground Motion Hazard Analysis

A site-specific ground motion hazard analyses was performed in accordance with ASCE 7-16 Chapter
21 and Section 1613 of the 2019 CBC using the online applications developed by USGS.

6.3.1 Site-Specific Shear Wave Velocity

On January 4, 2021, GeoVision, Inc. performed a multi-channel analysis of surface waves (MASW)
survey at the site. MASW surveys are accepted as an accurate method of determining the soil shear wave
velocity. The methodologies used by GeoVision for the data acquisition and analysis are presented in
their report dated January 21, 2021 report. A copy of the report is provided as Appendix C.
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Based on the results of the MASW survey, the site-specific soil shear wave velocity for the soils
underlying the proposed subterranean levels, 70 to 170 feet, (Vs7o-170rt) iS estimated as 1,514 feet/second.
In accordance with Section 1613.3.2 of the 2019 California Building Code and Table 20.3-1 of ASCE
7-16, the estimated soil shear wave velocity falls within the boundaries of a Site Class “C”.

6.3.2 Probabilistic Seismic Hazard Analysis

The risk-targeted Maximum Considered Earthquake (MCERg) probabilistic response spectrum consists of
the spectral response accelerations which are expected to achieve a 1 percent probability of collapse
within a 50-year period, evaluated at 5 percent damping.

The mean spectral response accelerations having a 2 percent chance of exceedance in 50 years were
evaluated at 5 percent damping using the USGS Unified Hazard Tool (UHT). The Dynamic U.S. 2014
(v4.2.0) edition was used within the analysis, which is based on the UCERF-3 fault model. The soil
underlying the site was modeled as a Site Class “C” with a corresponding average shear wave velocity
(Vs30) of 560 meters per second.

The web application uses the ground motion prediction equations (GMPEs) from the NGA-West 2
project: Abrahamson-et al. (2014) NGA West 2, Boore et al. (2014) NGA West 2, Campbell-Bozorgnia
(2014) NGA West 2, and Chiou-Youngs (2014) NGA West 2. Each GMPE was assigned an equal weight
and the mean value of the four GMPEs was evaluated. The mean spectral accelerations were rotated to
maximum direction using the period specific ratios from Shahi et al. (2013 & 2014).

The GMPE of Campbell and Borzorgnia requires that the depth to where the shear wave velocity reaches
2.5 kilometers per second (Z2.5) be defined. Additionally, the GMPEs of Abrahamson-et al., Boore et al.
and Chiou-Youngs require that the depth to where the shear wave velocity reaches 1 kilometer per second
(21.0) be defined. The values of Z2.5 and Z1.0 are internally calculated by the Uniform Hazard Tool.

The MCE uniform hazard response spectra was adjusted to risk-targeted spectral accelerations
corresponding to a 1 percent chance of collapse in 50 years by using the USGS Risk-Targeted Ground
Motion Calculator and following ASCE 7-16 Section 21.2.1.2 Method 2.

The risk-targeted Maximum Considered Earthquake (MCERg) probabilistic response spectrum is provided
on Figure 6.
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6.3.3 Deterministic Seismic Hazard Analysis

In order to define the deterministic scenario events, deaggregation of the uniform hazard probabilistic
response spectrum was performed using the USGS Uniform Hazard Tool. The inversion approach used
by UCERF-3 allows for a large number of variations for each source scenario, including multi-fault
ruptures. Therefore, deaggregation of UCERF-3 consists of the contributions from multi-fault ruptures
rather than individual source contributions. To address this, the USGS Unified Hazard Tool aggregates
the contributions on a per-fault-section basis, with rupture contributions only ever counted once.
The Unified Hazard Tool deaggregation contributor list shows the fault sections which contribute most
to hazard at a site and report a mean earthquake magnitude for each section identified by a 'parent’ fault
name and section index. Based on the deaggregation, we have considered scenario events with the
greatest contribution to the deterministic ground motions.

The earthquake magnitude of the deterministic scenario events were based on the BSSC 2014 Scenario
Event which includes the parent fault identified in the deaggregation and which has the largest
earthquake magnitude. The closest distance (Rrup) from the fault to the site was taken from the Uniform
Hazard Tool deaggregation results. Other fault source parameters were defined by the values in the
BSSC2014 Scenario Catalog. The values of Z2.5 and Z1.0 were estimated using data from the
Community Velocity Model (CVM) Version 4 developed by Southern California Earthquake Data
Center (SCEDC) accessed by the OpenSHA Site Data Application (v1.4.0).

Two deterministic scenario events were considered for this analysis and consisted of a magnitude 6.7
event occurring on the Hollywood fault at distance (Rx) of 0.03 km and a magnitude 6.8 event occurring
on the Santa Monica alt 2 fault at distance (Rx) of 2.25 km.

The deterministic median and standard deviation (sigma) for the scenario events were evaluated using
the USGS NSHMP-HAZ-WS Response Spectra online application. The deterministic analysis used the
same four GMPEs, equally weighted, to generate the median and standard deviation of the ground motion
which were then used to calculate the 84™ percentile at 5% damping. The geometric median spectral
accelerations were rotated to maximum direction using the period specific ratios from Shahi et al. (2013
& 2014).

The deterministic scenarios were compared, and the event occurring on the Santa Monica alt 2 fault is
considered the controlling deterministic event.

The 84" percentile maximum rotated component deterministic response spectra is provided on Figure 7.
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6.3.4 Site-Specific Response Spectrum

The lesser of the probabilistic and deterministic MCERg response spectrums is the Site-Specific MCEk.
Two thirds of the Site-Specific MCEr is the Design Earthquake (DE) Response Spectrum, provided the
results are not less than 80 percent of the modified General Design Response Spectrum determined by
ASCE 7-16 Section 11.4.6 with Fa and Fv determined as specified in Section 21.3.

Graphical representations of the analyses are presented on Figures 6 and 7. The Site-Specific Design
Earthquake response spectrum at 5 percent damping is presented on Figure 7 and in tabular form on
Figure 8.

6.3.5 Mapped Acceleration Parameters

The following table summarizes the mapped acceleration parameters obtained from the 2019
California Building Code (CBC; Based on the 2018 International Building Code [IBC] and ASCE
7-16), Chapter 16 Structural Design, Section 1613A Earthquake Loads. The data was calculated using
the online application Seismic Design Maps, provided by OSHPD. The short spectral response uses a
period of 0.2 second.

MAPPED SPECTRAL ACCELERATIONS

Parameter Value 2019 CBC Reference
MCERg Ground Motion Spectral Response .
Acceleration — Class B (short), Ss 2.1229 Figure 1613.3.1(1)
MCERg Ground Motion Spectral Response 0.76g Figure 1613.3.1(2)

Acceleration — Class B (1 sec), S

6.3.6 Site-Specific Seismic Design Criteria

Based the site-specific ground motion hazard analysis performed, and in accordance with the ASCE
7-16 Section 21.4, site-specific design acceleration parameters shall be derived using the results of the
site-specific ground motion hazard analysis.

The parameter Sps shall be taken as equal to 90 percent of the maximum spectral acceleration obtained
from the site-specific analysis at any period within the range from 0.2 to 5 seconds, inclusive.
The parameter Sp shall be taken as the maximum value of the product of the spectral acceleration and
period for periods from 1 to 2 seconds, inclusive. The values of Sus and Sw1 shall be taken as 1.5 times
the site-specific values of Sps and Spi. The site-specific design acceleration parameters shall not be less
than 80 percent of the general seismic design values determined by ASCE 7-16 Section 11.4.

The following table presents the site-specific seismic design parameters based on the site-specific ground
motion hazard analysis.
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SITE-SPECIFIC DESIGN ACCELERATION PARAMETERS

Parameter Value
Site Class Modified MCER Spectral Response 259
Acceleration (short), Sus '
Site Class Modified MCER Spectral Response 1.076g
Acceleration — (1 sec), Sm1 '
5% Damped Design 1.666g
Spectral Response Acceleration (short), Sps '
5% Damped Design 0.717g
Spectral Response Acceleration (1 sec), Spa '

6.3.7 Site-Specific Peak Ground Acceleration

The site-specific Maximum Considered Earthquake (MCEg) geometric mean peak ground acceleration
was evaluated in accordance with ASCE 7-16 Section 21.5.

The probabilistic geometric mean peak ground acceleration and the deterministic 84" percentile
geometric mean peak ground acceleration were analyzed using the same approaches as described above.
The analysis used the same Site Class and scenario earthquake.

The deterministic MCEg shall not be less than 0.5Fpga, Where Fpga is determined from ASCE 7-16 Table
11.8-1 with the value of PGA taken as 0.5g. The site-specific MCEg peak ground acceleration is taken
as the lesser of the probabilistic and deterministic MCEg, provided the value is not less than 80 percent
of the value of PGAw as determined by ASCE 7-16 Equation 11.8.1.

ASCE 7-16 SITE-SPECIFIC PEAK GROUND ACCELERATION
Parameter Value ASCE 7-16 Reference

Site-Specific MCEg Peak Ground
Acceleration, PGAw

1.002g Section 21.5

The Maximum Considered Earthquake Ground Motion (MCE) is the level of ground motion that has a
2 percent chance of exceedance in 50 years, with a statistical return period of 2,475 years. According to
the 2019 California Building Code and ASCE 7-16, the MCE is to be utilized for the evaluation of
liquefaction, lateral spreading, seismic settlements, and it is our understanding that the intent of the
Building code is to maintain “Life Safety” during a MCE event. The Design Earthquake Ground Motion
(DE) is the level of ground motion that has a 10 percent chance of exceedance in 50 years, with a
statistical return period of 475 years.
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Deaggregation of the MCE peak ground acceleration was performed using the USGS online Unified
Hazard Tool, 2014 Conterminous U.S. Dynamic edition (v4.2.0). The result of the deaggregation analysis
indicates that the predominant earthquake contributing to the MCE peak ground acceleration is
characterized as a 6.86 magnitude event occurring at a hypocentral distance of 5.91 kilometers from the
site.

Deaggregation was also performed for the Design Earthquake (DE) peak ground acceleration, and the
result of the analysis indicates that the predominant earthquake contributing to the DE peak ground
acceleration is characterized as a 6.72 magnitude occurring at a hypocentral distance of 9.45 kilometers
from the site.

Conformance to the criteria in the above tables for seismic design does not constitute any kind of
guarantee or assurance that significant structural damage or ground failure will not occur if a large
earthquake occurs. The primary goal of seismic design is to protect life, not to avoid all damage, since
such design may be economically prohibitive.

6.4 Liquefaction Potential

Liquefaction is a phenomenon in which loose, saturated, relatively cohesionless soil deposits lose shear
strength during strong ground motions. Primary factors controlling liquefaction include intensity and
duration of ground motion, gradation characteristics of the subsurface soils, in-situ stress conditions,
and the depth to groundwater. Liquefaction is typified by a loss of shear strength in the liquefied layers
due to rapid increases in pore water pressure generated by earthquake accelerations.

The current standard of practice, as outlined in the “Recommended Procedures for Implementation of
DMG Special Publication 117, Guidelines for Analyzing and Mitigating Liquefaction in California” and
“Special Publication 117A, Guidelines for Evaluating and Mitigating Seismic Hazards in California”
requires liquefaction analysis to a depth of 50 feet below the lowest portion of the proposed structure.
Liquefaction typically occurs in areas where the soils below the water table are composed of poorly
consolidated, fine to medium-grained, primarily sandy soil. In addition to the requisite soil conditions,
the ground acceleration and duration of the earthquake must also be of a sufficient level to induce
liquefaction.

The State of California Seismic Hazard Zone Map for the Beverly Hills Quadrangle (CGS, 2018b)
indicates that the southeastern portion of the site is located within an area designated as having a potential
for liquefaction. In addition, the City of West Hollywood (City of West Hollywood, 2010 and 2011)
indicates that the southeastern portion of the site is located within an area identified as having a potential
for liquefaction.
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Liquefaction analysis of the soils underlying the site was performed using an updated version of the
spreadsheet template L1Q2_30.WQ1 developed by Thomas F. Blake (1996). This program utilizes the
1996 NCEER method of analysis. This semi-empirical method is based on a correlation between values
of Standard Penetration Test (SPT) resistance.

Screening criteria presented by Bray and Sancio (2006) was used to evaluate the liquefaction
susceptibility of the fine-grained soils encountered in the boring. Based on these screening criteria,
fine-grained soils with a plasticity index of greater than 18 or a saturated water content of less than
85 percent of the liquid limit are considered not susceptible to liquefaction. Laboratory test results used
for the screening criteria are presented as Figures B7 and B8.

The liquefaction analysis was performed for a Design Earthquake level by using a historic high
groundwater table of 20 feet below the ground surface, a magnitude 6.72 earthquake, and a peak horizontal
acceleration of 0.668g (25sPGAwm). The enclosed liquefaction analyses, included herein for boring B2,
indicates that the alluvial soils below the proposed subterranean structure could be susceptible to
approximately 0.5 inches of settlement during Design Earthquake ground motion (see enclosed
calculation sheets, Figures 9 and 10).

It is our understanding that the intent of the Building Code is to maintain “Life Safety” during Maximum
Considered Earthquake level events. Therefore, additional analysis was performed to evaluate the
potential for liquefaction during a MCE event. The structural engineer should evaluate the proposed
structure for the anticipated MCE liquefaction induced settlements and verify that anticipated
deformations would not cause the foundation system to lose the ability to support the gravity loads and/or
cause collapse of the structure.

The liquefaction analysis was also performed for Maximum Considered Earthquake levels by using a
historic high groundwater table of 20 feet below the ground surface, a magnitude 6.86 earthquake, and a
peak horizontal acceleration of 1.002g (PGAwm). The enclosed liquefaction analyses, included herein for
boring B2, indicates that the alluvial soils below the proposed subterranean structure could be susceptible
to approximately 0.5 inches of settlement during Maximum Considered Earthquake ground motion (see
enclosed calculation sheets, Figures 11 and 12).
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6.5 Slope Stability

Topographic relief across the site is approximately 19 feet and topography at the site and in the site
vicinity slopes to the south at a gradient of approximately 7:1 (H:V). A review of the City of West
Hollywood General Plan (2011) and the Los Angeles County Safety Element (Leighton, 1990)
indicates the site is not located within a designated “hillside area” or an area identified as having a
potential for slope instability. Additionally, the site is not within an area identified as having a potential
for seismic slope instability (CDMG, 1999; City of West Hollywood, 2011; CGS, 2018b). There are
no known landslides near the site, nor is the site in the path of any known or potential landslides.
Therefore, the potential for slope stability hazards to adversely affect the proposed development is
considered low.

6.6 Earthquake-Induced Flooding

Earthquake-induced flooding is inundation caused by failure of dams or other water-retaining structures
due to earthquakes. The City of West Hollywood Safety Element (2011) indicates that the site is not
located within a potential inundation area. Therefore, the potential for inundation at the site as a result of
an earthquake-induced dam failure is considered low.

6.7 Tsunamis, Seiches, and Flooding

The site is not located within a coastal area. Therefore, tsunamis are not considered a significant hazard
at the site.

Seiches are large waves generated in enclosed bodies of water in response to ground shaking. No major
water-retaining structures are located immediately up gradient from the project site. Therefore, flooding
from a seismic-induced seiche is considered unlikely.

The site is within an area of minimal flooding (Zone X) as defined by the Federal Emergency Management
Agency (FEMA, 2021; LACDPW, 2021b). Therefore, flooding is not anticipated to adversely impact the
site.

6.8 Oil Fields & Methane Potential

Based on a review of the California Geologic Energy Management Division (CalGEM)
Well Finder Website, the site is not located within an oil field and no active or inactive oil or gas wells
are located within the immediate vicinity of the site (CalGEM, 2021). Due to the voluntary nature of
record reporting by the oil well drilling companies, wells may be improperly located or not shown on the
location map and undocumented wells could be encountered during construction. Any wells encountered
will need to be properly abandoned in accordance with the current requirements of the CalGEM.
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Since the site is not located within the boundaries of a known oil field, the potential for the presence of
methane or other volatile gases at the site is considered low. However, should it be determined that a
methane study is required for the proposed development it is recommended that a qualified methane
consultant be retained to perform the study and provide mitigation measures as necessary.

6.9 Subsidence

Subsidence occurs when a large portion of land is displaced vertically, usually due to the withdrawal
of groundwater, oil, or natural gas or as a result of decomposition of natural organic materials. Soils
that are particularly subject to subsidence include those with high silt or clay content and/or high
organic content. The site is located outside the boundary of the area identified in the City of West
Hollywood Safety Element as a former marsh (City of West Hollywood, 2011). In addition, organic
materials were not encountered in our borings at the site. Therefore, the potential for subsidence related
to decomposition of organic materials at the site is considered low. Also, the potential for subsidence
at the site related to fluid or gas withdrawal is considered low. Qil or gas extraction is not currently
occurring in the nearby abandoned Sherman Oilfield. Also, only marginal activity is currently ongoing
in the Salt Lake Qilfield located approximately 1-mile south of the site. Water injection and flooding
operations as part of secondary recovery is believed to have largely mitigated hazards related to fluid
or gas withdrawal in the area (City of West Hollywood, 2011).
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7.1

7.11

7.1.2

7.1.3

7.14

7. CONCLUSIONS AND RECOMMENDATIONS
General

It is our opinion that neither soil nor geologic conditions were encountered during this
investigation that would preclude the construction of the proposed development provided the
recommendations presented herein are followed and implemented during design and
construction.

Up to 3 feet of existing artificial fill was encountered during site exploration. The existing fill
encountered is believed to be the result of past grading and construction activities at the site.
Deeper fill may exist in other areas of the site that were not directly explored. Demolition of
the existing structures which occupy the site are anticipated to disturb the upper few feet of
soil below the existing subterranean levels. The existing fill and site soils are suitable for
re-use as engineered fill provided the recommendations in the Grading section of this report
are followed (see Section 7.5).

Potentially liquefiable soils were identified in boring B2 between depths of 59 and 62 feet.
Soils with a similar description and blow counts were not encountered in borings B1 or B3,
indicating that the site is not uniformly underlain by this layer of potentially liquefiable soils.
Based on the anticipated depth of excavations and the use of a mat foundation, we anticipate
that where the potentially liquefiable soils are present near B2, they will be greater than 10 feet
below the bottom of the proposed foundation and therefore do not pose a risk to loss of bearing
capacity. The enclosed liquefaction settlement analyses indicate that the site soils could be
susceptible to approximately % inches of total settlement as a result of the Design Earthquake
peak ground acceleration (%PGAw). Differential settlement at the foundation level is
anticipated to be less than ¥ inch over a distance of 20 feet. The foundation design
recommendations presented herein are intended to mitigate the effects of settlement on
proposed improvements.

It is anticipated that the proposed subterranean parking levels will extend to depths of
approximately 68 feet below grade along Sunset Boulevard and approximately 40 feet below
grade along the south property line, not including foundation depths. Including the
foundations, the maximum depth of excavation is anticipated to be 74 feet from existing grade.
Excavation of the proposed subterranean levels is anticipated to penetrate through the existing
artificial fill and alluvial soils throughout the excavation bottom.
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7.15

7.1.6

7.1.7

7.1.8

Groundwater has been encountered at depths ranging from 19 to 42 feet below the ground
surface, and the historic high groundwater level is at a depth of 20 feet below the ground
surface. Considering the sloped nature of the site, the depth to groundwater encountered during
site exploration, and the historic high groundwater depth, it is recommended that the proposed
structure be designed for a groundwater table corresponding to elevation 339 feet MSL at
the northern extent of the property and 315 feet MSL at the southern extent of the property.
These elevations are based on a historic high groundwater depth of 20 feet as measured from
the highest ground surface elevation at the northern and southern extents of the site.

Excavation for construction of the proposed subterranean levels is anticipated to extend to
depths of approximately 74 feet below the ground surface, including foundation excavations.
It is anticipated that groundwater will be encountered during construction and the contractor
should be prepared for these conditions. Due to the depth of the proposed excavation and the
potential for seasonal fluctuation in the groundwater level, temporary dewatering measures
will likely be required to mitigate groundwater during excavation and construction.
Recommendations for temporary dewatering are discussed in Section 7.2 of this report.

The structure should be designed for hydrostatic pressure based on a groundwater elevation of
339 feet MSL at the northern extent of the property and 315 feet MSL at the southern extent
of the property. The hydrostatic design will result in uplift forces on the structure that must be
resisted by counterweight or structural design measures. The recommended floor slab uplift
pressure to be used in design would be 62.4(H) in units of pounds per square foot, where “H”
is the height of the water above the bottom of the foundation in feet. If the proposed structure
does not provide sufficient dead load to resist the buoyant forces, then recommendations for
uplift resistance will be required. Recommendations for uplift resistance are provided in
Section 7.8 of this report.

Based on the depth of proposed construction and the potential for hydrostatic pressures, it is
recommended that the proposed structure be supported on a reinforced concrete mat
foundation system. A mat foundation system is anticipated to be a very cost-effective
foundation system for this project since the pad can remain relatively flat which allows for
more efficient construction of waterproofing, saving a significant amount of time and labor.
In order to minimize differential settlement between the ramp, ramp walls, and basement
level, it is recommended that the ramp and ramp walls for the subterranean parking garage
be structurally supported on the mat foundation. Recommendations for the design of a mat
foundation system are provided in Section 7.7 of this report.
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7.1.9

7.1.10

7.1.11

7.1.12

7.1.13

7.1.14

Once proposed building loads become available and subterranean elevations are established,
additional analyses will be required to evaluate the anticipated total and differential
settlements between the foundation elements. Updated foundation design recommendations
will be provided as necessary in an addendum report.

Excavation for construction of the proposed subterranean levels is anticipated to extend to
depths of 74 feet, including foundation excavations. Due to the depth of the excavation and
the proximity to the property lines, city streets and adjacent offsite structures and
improvements, excavation of the proposed subterranean level will require sloping and/or
shoring in order to provide a stable excavation. Where shoring is required it is recommended
that a soldier pile shoring system be utilized. In addition, where the proposed excavation
will be deeper than and adjacent to an offsite structure, the proposed shoring should be
designed to resist the surcharge imposed by the adjacent offsite structure. Recommendations
for shoring are provided in Section 7.18 of this report.

Due to the nature of the proposed design and intent for a subterranean level, waterproofing of
subterranean walls and slabs is suggested. Particular care should be taken in the design and
installation of waterproofing to avoid moisture problems, or actual water seepage into the
structure through any normal shrinkage cracks which may develop in the concrete walls, floor
slab, foundations and/or construction joints. The design and inspection of the waterproofing is
not the responsibility of the geotechnical engineer. A waterproofing consultant should be
retained in order to recommend a product or method, which would provide protection to
subterranean walls, floor slabs and foundations.

Based on the historic and current groundwater levels, as well as the footprint and depth of
proposed construction, infiltration of stormwater is not recommended for this project. It is
suggested that stormwater be retained, filtered and discharged in accordance with the
requirements of the local governing agency.

This statement is made in accordance with the County of Los Angeles, Section 111.
It is the opinion of this office that, provided our recommendations are followed and properly
maintained, (1) the proposed grading and proposed structures will be safe for its intended use
against hazard from landslide, settlement or slippage and (2) the proposed grading and
proposed structures will have no adverse effect on the stability of the site or adjoining
properties.

Once the design and foundation loading configuration for the proposed structure proceeds to
a more finalized plan, the recommendations within this report should be reviewed and revised,
if necessary. If the final foundation loading configurations are greater than the assumed loading
conditions, the potential for settlement should be reevaluated by this office.
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7.1.15

7.2

7.2.1

7.2.2

7.2.3

7.3

7.3.1

Any changes in the design, location or elevation, as outlined in this report, should be reviewed
by this office. Geocon should be contacted to determine the necessity for review and possible
revision of this report.

Temporary Dewatering

Groundwater was encountered during current and prior site exploration at depths ranging
from 19 to 42 feet below existing ground surface. Based on the conditions encountered at the
time of exploration, it is anticipated that groundwater will be encountered during construction
activities. The depth to groundwater at the time of construction can be further verified during
initial dewatering well or shoring pile installation. If groundwater is present above the depth
of the proposed foundation excavation bottom, temporary dewatering will be necessary to
maintain a safe working environment during excavation and construction activities.

It is recommended that a qualified dewatering consultant be retained to design the
dewatering system and determine the design flow rates for dewatering. The dewatering
consultant should also provide the minimum depth that the temporary dewatering be
effective to, and also the potential effects of temporary dewatering on adjacent structures
and the public right of way. Temporary dewatering may consist of perimeter wells with
interior well points as well as gravel filled trenches (French drains) placed adjacent to the
shoring system and interior of the site. The number and locations of the wells or French
drains can be adjusted during excavation activities as necessary to collect and control any
encountered seepage. The French drains will then direct the collected seepage to a sump
where it will be pumped out of the excavation.

The embedment of perimeter shoring piles should be deepened as necessary to take into
account any required excavations necessary to place an adjacent French drain system, or
sub-slab drainage system, should it be deemed necessary. It is not anticipated that a perimeter
French drain will be more than 24 inches in depth below the proposed excavation bottom. If a
French drain is to remain on a permanent basis, it must be lined with filter fabric to prevent
soil migration into the gravel.

Soil and Excavation Characteristics

The in-situ soils can be excavated with moderate effort using conventional excavation
equipment. Some caving should be anticipated in unshored excavations, especially where
granular and/or saturated soils are encountered.
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7.3.2

7.3.3

7.3.4

7.4

74.1

7.4.2

7.4.3

It is the responsibility of the contractor to ensure that all excavations and trenches are properly
shored and maintained in accordance with applicable OSHA rules and regulations to maintain
safety and maintain the stability of adjacent existing improvements. The soils underlying the
site may be classified as a CalOsha Type B soil.

All onsite excavations must be conducted in such a manner that potential surcharges from
existing structures, construction equipment, and vehicle loads are resisted. The surcharge area
may be defined by a 1:1 projection down and away from the bottom of an existing foundation
or vehicle load. Penetrations below this 1:1 projection will require special excavation measures
such as sloping or shoring. Excavation recommendations are provided in the Temporary
Excavations section of this report (see Section 7.17).

The upper 5 feet of existing site soils encountered during this investigation are considered to
have a “very low” expansive potential (El = 0); and are classified as “non-expansive” based
on the 2019 California Building Code (CBC) Section 1803.5.3. The recommendations
presented herein assume that foundations and slabs at the ground surface will derive support
in these materials. Furthermore, based on depth of the proposed subterranean levels, the
proposed structure would not be prone to the effects of expansive soils.

Minimum Resistivity, pH, and Water-Soluble Sulfate

Potential of Hydrogen (pH) and resistivity testing as well as chloride content testing were
performed on representative samples of soil to generally evaluate the corrosion potential to
surface utilities. The tests were performed in accordance with California Test Method Nos. 643
and 422 and indicate that the soils are considered “corrosive” with respect to corrosion of
buried ferrous metals on site. The results are presented in Appendix B (Figure B12) and should
be considered for design of underground structures. Due to the corrosive potential of the soils,
it is recommended that corrosion-resistant ABS pipes (or equivalent) be utilized in lieu of cast-
iron for subdrains and retaining wall drains beneath the structure.

Laboratory tests were performed on representative samples of the site materials to measure
the percentage of water-soluble sulfate content. Results from the laboratory water-soluble
sulfate tests are presented in Appendix B (Figure B12) and indicate that the on-site materials
possess a sulfate exposure class of “S0” to concrete structures as defined by 2019 CBC
Section 1904 and ACI 318-14 Table 19.3.1.1.

Geocon West, Inc. does not practice in the field of corrosion engineering and mitigation.
If corrosion sensitive improvements are planned, it is recommended that a corrosion engineer be
retained to evaluate corrosion test results and incorporate the necessary precautions to avoid
premature corrosion of buried metal pipes and concrete structures in direct contact with the soils.
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7.5

7.5.1

7.5.2

7.5.3

754

7.5.5

7.5.6

Grading

Grading is anticipated to include excavation of site soils for the subterranean level, foundations,
and utility trenches, as well as placement of backfill for walls, ramps, and trenches.

A preconstruction conference should be held at the site prior to the beginning of grading
operations with the owner, contractor, civil engineer, geotechnical engineer, and building official
in attendance. Special soil handling requirements can be discussed at that time.

Earthwork should be observed, and compacted fill tested by representatives of Geocon West,
Inc. The existing fill and alluvial soils encountered during exploration are suitable for re-use
as an engineered fill, provided any encountered oversize material (greater than 6 inches) and
any encountered deleterious debris is removed.

Grading should commence with the removal of all existing vegetation and existing
improvements from the area to be graded. Once a clean excavation bottom has been established
it must be observed and approved in writing by the Geotechnical Engineer (a representative of
Geocon West, Inc. Deleterious debris such as wood and root structures should be exported
from the site and should not be mixed with the fill soils. Asphalt and concrete should not be
mixed with the fill soils unless approved in writing by the Geotechnical Engineer. All existing
underground improvements planned for removal should be completely excavated and the
resulting depressions properly backfilled in accordance with the procedures described herein.

Based on the depth of proposed construction and potential hydrostatic pressures, it is
recommended that proposed structure be supported on a reinforced concrete mat foundation
system deriving support in competent alluvial soils found at and below the proposed
excavation bottom. Foundations should be deepened as necessary to extend into satisfactory
soils and must be observed and approved by the Geotechnical Engineer (a representative of
Geocon), prior to placing steel or concrete.

Due to the potential for high-moisture content soils at the excavation bottom, or if construction
is performed during the rainy season and the excavation bottom becomes saturated,
stabilization measures may have to be implemented to prevent excessive disturbance the
excavation bottom. Should this condition exist, rubber tire equipment should not be allowed
in the excavation bottom until it is stabilized or extensive soil disturbance could result.
Track mounted equipment should be considered to minimize disturbance to the soils.
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7.5.7

7.5.8

7.5.9

7.5.10

7.5.11

Subgrade stabilization would consist of introducing a thin lift of 3 to 6-inch diameter crushed
angular rock into the soft excavation bottom. The use of crushed concrete will also be
acceptable. The crushed rock should be spread thinly across the excavation bottom and
pressed into the soils by track rolling or wheel rolling with heavy equipment. It is very
important that voids between the rock fragments are not created so the rock must be
thoroughly pressed or blended into the soils. All subgrade soils must be properly compacted
and proof-rolled in the presence of the Geotechnical Engineer (a representative of Geocon
West, Inc.).

All fill and backfill soils should be placed in horizontal loose layers approximately 6 to
8 inches thick, moisture conditioned to at least optimum moisture content, and properly
compacted to a minimum 95 percent of the maximum dry density in accordance with ASTM
D 1557 (latest edition).

Although not anticipated for this project, all imported fill shall be observed, tested, and
approved by Geocon West, Inc. prior to bringing soil to the site. Rocks larger than 6 inches in
diameter shall not be used in the fill. If necessary, import soils used as structural fill should
have an expansion index less than 20 and soil corrosivity properties that are equally or less
detrimental to that of the existing onsite soils (see Figure B12).

Utility trenches should be properly backfilled in accordance with the requirements of the
Green Book (latest edition). The pipe should be bedded with clean sands (Sand Equivalent
greater than 30) to a depth of at least 1 foot over the pipe, and the bedding material must be
inspected and approved in writing by the Geotechnical Engineer (a representative of
Geocon). The use of gravel is not acceptable unless used in conjunction with filter fabric to
prevent the gravel from having direct contact with soil. The remainder of the trench backfill
may be derived from onsite soil or approved import soil, compacted as necessary, until the
required compaction is obtained. The use of minimum 2-sack slurry as backfill is also
acceptable. Prior to placing any bedding materials or pipes, the excavation bottom must be
observed and approved in writing by the Geotechnical Engineer (a representative of
Geocon).

All trench and foundation excavation bottoms must be observed and approved in writing by
the Geotechnical Engineer (a representative of Geocon), prior to placing bedding material, fill,
steel, gravel or concrete.
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7.6

7.6.1

7.6.2

7.6.3

7.6.4

7.6.5

7.6.6

Mat Foundation Design

Based on the depth of proposed construction and potential hydrostatic pressures, it is
recommended that proposed structure be supported on a reinforced concrete mat foundation
system. A mat foundation system is anticipated to be a very cost-effective foundation system
for this project since the pad can remain relatively flat which allows for more efficient
construction of waterproofing, saving a significant amount of time and labor.

Foundations should be deepened as necessary to extend into satisfactory soils and must be
observed and approved in writing by the Geotechnical Engineer (a representative of Geocon
West, Inc.).

It is anticipated that the mat foundation will impart an average pressure of less than
3,000 psf, with locally higher pressures up to 6,500 psf. The use of a maximum allowable
bearing pressure of 6,500 psf is feasible and anticipated differential settlements should be
further evaluated once the bearing pressure distribution beneath the mat foundation is
available. The allowable bearing pressure may be increased by up to one-third for transient
loads due to wind or seismic forces.

It is recommended that a modulus of subgrade reaction of 100 pounds per cubic inch (pci) be
utilized for the design of the mat foundation bearing in the undisturbed alluvial soils found at
the excavation bottom. If the subgrade is stabilized in accordance with the recommendations
in the Grading section of this report, a modulus of subgrade reaction of 200 pci may be
utilized. This value is a unit value for use with a 1-foot square footing. The modulus should
be reduced in accordance with the following equation when used with larger foundations:

B+112

Ksz[g

where: Kr = reduced subgrade modulus
K = unit subgrade modulus
B = foundation width (in feet)

The thickness of and reinforcement for the mat foundation should be designed by the project
structural engineer.

If the proposed structure is to be designed for full hydrostatic pressure, the recommended floor
slab uplift pressure to be used in design would be 62.4(H) in units of pounds per square foot,
where “H” is the height of the water above the bottom of the mat foundation in feet. For design
purposes the water table may be assumed at an elevation of 339 feet MSL at the northern extent
of the property and at an elevation of 315 feet MSL at the southern extent of the property.
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7.6.7

7.6.8

7.6.9

7.6.10

7.6.11

7.7

7.7.1

For seismic design purposes, an allowable coefficient of friction of 0.4 may be utilized
between the concrete mat and alluvium or engineered fill without a moisture barrier; 0.45 may
be utilized between the concrete mat and stabilized subgrade without a moisture barrier; and
0.15 for slabs underlain by a moisture barrier.

No special subgrade presaturation is required prior to placement of concrete. However, the
slab and foundation subgrade should be sprinkled as necessary; to maintain a moist condition
as would be expected in any concrete placement.

Waterproofing of subterranean walls and slabs is recommended for this project for any
portions of the structure that will be constructed below the groundwater table. Particular care
should be taken in the design and installation of waterproofing to avoid moisture problems, or
actual water seepage into the structure through any normal shrinkage cracks which may
develop in the concrete walls, floor slab, foundations and/or construction joints. The design
and inspection of the waterproofing is not the responsibility of the geotechnical engineer.
A waterproofing consultant should be retained in order to recommend a product or method,
which would provide protection to subterranean walls, floor slabs and foundations.

Foundation excavations should be observed and approved in writing by the Geotechnical
Engineer (a representative of Geocon West, Inc.), prior to the placement of the methane system,
reinforcing steel and concrete to verify that the excavations and exposed soil conditions are
consistent with those anticipated. If unanticipated soil conditions are encountered, foundation
modifications may be required.

This office should be provided a copy of the final construction plans so that the excavation
recommendations presented herein could be properly reviewed and revised if necessary.

Foundation Settlement

The enclosed liquefaction and seismically-induced settlement analyses indicate that the site
soils could be susceptible to approximately 0.5 inches of total settlement as a result of the
Design Earthquake peak ground acceleration (%3PGAwm). The differential settlement at the
foundation level is anticipated to be less than ¥ inch over a distance of 20 feet. These
settlements are in addition to the static settlements indicated below and must be considered in
the structural design.
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7.7.2

7.7.3

7.7.4

7.8

7.8.1

7.8.2

7.8.3

7.8.4

7.8.5

The maximum anticipated settlement for a reinforced concrete mat foundation designed with
an average allowable bearing value of 4,750 psf and deriving support in the recommended
bearing materials is expected to be less than 1 inch and occur below the heaviest loaded
structural element. A majority of the settlement of the foundation system is expected to occur
on initial application of loading; however, minor additional settlements are expected within
the first twelve months. Differential settlement between the center and corner of the mat is
expected to be less than % inch.

Based on seismic considerations, the proposed structure supported on a reinforced concrete
mat foundation should be designed for a combined static and seismically induced total
settlement of approximately 1% inches, and a combined static and seismically induced
differential settlement of 1 inch between the center and corner of the mat.

Once the design and foundation loading configurations for the proposed structures proceeds
to a more finalized plan, the estimated settlements presented in this report should be reviewed
and revised, if necessary. Foundation dimensions and allowable bearing pressures may require
adjustment to minimize potential differential settlements. The potential for settlement should
be reevaluated by this office.

Uplift Resistance

Foundation uplift may be resisted by the weight of structure as well as friction along the sides
of foundations. If additional uplift resistance is required, the perimeter shoring piles may be
utilized provided the toes of the piles are poured with structural concrete and are designed as
permanent piles. Recommendations for the design of shoring are provided in Section 7.18.

If the structural design will rely on uplift resistance along the sides of the foundations and
waterproofing is present, the waterproofing manufacturer should specify the allowable
coefficient of friction based on their product’s material properties.

Uplift resistance may also be generated by additional piles constructed within the interior of
the structure. It is recommended that post-grouted friction piles be utilized. The uplift capacity
may be determined using a frictional resistance of 250 psf (% the downward capacity).

Post-grouted friction piles should be a minimum of 12 inches in diameter and uniformly spaced
at least 3 times the diameter on-center. If so spaced, no reduction of the axial capacity for
group effects will be necessary. The allowable uplift capacity may be increased by one-third
when considering transient wind or seismic loads.

Pile testing should be considered and performed as required by the building official to verify the
uplift resistance prior to finalizing pile lengths or commencement of permanent pile installation.
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7.9

7.9.1

7.9.2

7.10

7.10.1

7.10.2

7.10.3

Lateral Design

Resistance to lateral loading may be provided by friction acting at the base of foundations, slabs
and by passive earth pressure. An allowable coefficient of friction of 0.4 may be used with the
dead load forces in the competent alluvial soils or in properly compacted engineered fill.

Passive earth pressure for the sides of foundations poured against undisturbed alluvium may
be computed as an equivalent fluid having a density of 130 pounds per cubic foot (pcf) with a
maximum earth pressure of 1,300 psf (these values have been adjusted for buoyant forces).
For soils above the groundwater table, passive pressure may be computed as 300 pcf with a
maximum earth pressure of 3,000 pcf. When combining passive and friction for lateral
resistance, the passive component should be reduced by one-third.

Exterior Concrete Slabs-on-Grade

Exterior slabs, not subject to traffic loads, should be at least 4 inches thick and reinforced with
No. 3 steel reinforcing bars placed 18 inches on center in both horizontal directions, positioned
near the slab midpoint. Prior to construction of slabs, the upper 12 inches of subgrade should
be moistened to at least optimum moisture content and properly compacted to at least
95 percent relative compaction, as determined by ASTM Test Method D 1557 (latest edition).
Crack control joints should be spaced at intervals not greater than 12 feet and should be
constructed using saw-cuts or other methods as soon as practical following concrete
placement. Crack control joints should extend a minimum depth of one-fourth the
slab thickness. The project structural engineer should design construction joints as necessary.

The moisture content of the slab subgrade should be maintained and sprinkled as necessary
to maintain a moist condition as would be expected in any concrete placement.

The recommendations of this report are intended to reduce the potential for cracking of slabs
due to settlement. However, even with the incorporation of the recommendations presented
herein, foundations, stucco walls, and slabs-on-grade may exhibit some cracking due to
minor soil movement and/or concrete shrinkage. The occurrence of concrete shrinkage
cracks is independent of the supporting soil characteristics. Their occurrence may be reduced
and/or controlled by limiting the slump of the concrete, proper concrete placement and
curing, and by the placement of crack control joints at periodic intervals, in particular, where
re-entrant slab corners occur.
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7.11

7.11.1

7.11.2

7.11.3

Preliminary Pavement Recommendations

Where new paving is to be placed, it is recommended that all existing fill and soft or
unsuitable alluvial materials be excavated and properly compacted for paving support.
The client should be aware that excavation and compaction of all existing artificial fill and
soft alluvium in the area of new paving is not required; however, paving constructed over
existing unsuitable material may experience increased settlement and/or cracking, and may
therefore have a shorter design life and increased maintenance costs. As a minimum, the
upper 12 inches of paving subgrade should be scarified, moisture conditioned to at least
optimum moisture content, and properly compacted to at least 95 percent relative
compaction, as determined by ASTM Test Method D 1557 (latest edition).

The following pavement sections are based on an assumed R-Value of 20. Once site grading
activities are complete an R-Value should be obtained by laboratory testing to confirm the
properties of the soils serving as paving subgrade, prior to placing pavement.

The Traffic Indices listed below are estimates. Geocon does not practice in the field of traffic
engineering. The actual Traffic Index for each area should be determined by the project civil
engineer. If pavement sections for Traffic Indices other than those listed below are required,
Geocon should be contacted to provide additional recommendations. Pavement thicknesses
were determined following procedures outlined in the California Highway Design Manual
(Caltrans). It is anticipated that the majority of traffic will consist of automobile and large
truck traffic.

PRELIMINARY PAVEMENT DESIGN SECTIONS

Estimated Traffic Asphalt Concrete | Class 2 Aggregate

Location Index (T1) (inches) Base (inches)

Automobile Parking
And Driveways

4.0 3.0 4.0

Trash Truck &

Fire Lanes 7.0 4.0 120

7.11.4

Asphalt concrete should conform to Section 203-6 of the “Standard Specifications for Public
Works Construction” (Green Book). Class 2 aggregate base materials should conform to
Section 26-1.02A of the “Standard Specifications of the State of California, Department of
Transportation” (Caltrans). The use of Crushed Miscellaneous Base in lieu of Class
2 aggregate base is acceptable. Crushed Miscellaneous Base should conform to Section
200-2.4 of the “Standard Specifications for Public Works Construction” (Green Book).
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7.11.5

7.11.6

7.12

7.12.1

7.12.2

7.12.3

Unless specifically designed and evaluated by the project structural engineer, where exterior
concrete paving will be utilized for support of vehicles, it is recommended that the concrete
be a minimum of 6 inches of concrete reinforced with No. 3 steel reinforcing bars placed
18 inches on center in both horizontal directions. Concrete paving supporting vehicular
traffic should be underlain by a minimum of 4 inches of aggregate base and a properly
compacted subgrade. The subgrade and base material should be compacted to 95 percent
relative compaction as determined by ASTM Test Method D 1557 (latest edition).

The performance of pavements is highly dependent upon providing positive surface drainage
away from the edge of pavements. Ponding of water on or adjacent to the pavement will likely
result in saturation of the subgrade materials and subsequent cracking, subsidence and
pavement distress. If planters are planned adjacent to paving, it is recommended that the
perimeter curb be extended at least 12 inches below the bottom of the aggregate base to
minimize the introduction of water beneath the paving.

Retaining Wall Design

The recommendations presented below are generally applicable to the design of rigid concrete
or masonry retaining walls having a maximum height of 70 feet. In the event that walls
significantly higher than 70 feet are planned, Geocon should be contacted for additional
recommendations.

Retaining wall foundations may be designed in accordance with the recommendations
provided in the Mat Foundation Design section of this report (see Section 7.6).

Retaining walls with a level backfill surface that are not restrained at the top should be
designed utilizing a triangular distribution of pressure (active pressure). Restrained walls are
those that are not allowed to rotate more than 0.001H (where H equals the height of the
retaining portion of the wall in feet) at the top of the wall. Where walls are restrained from
movement at the top, walls may be designed utilizing a triangular distribution of pressure
(at-rest pressure). The table on the following page presents recommended pressures to be used
in retaining wall design, assuming that proper drainage will be maintained.
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7.12.4

7.12.5

7.15.8

7.12.6

7.13

7.131

RETAINING WALL WITH LEVEL BACKFILL SURFACE

ACTIVE PRESSURE AT-REST PRESSURE
HEIGHT OF EQUIVALENT FLUID EQUIVALENT FLUID
RETAINING WALL PRESSURE PRESSURE
(Feet) (Pounds Per Cubic Foot) | (Pounds Per Cubic Foot)
Up to 25 41 57
26 to 35 44 57
36 to 50 47 57
51to 70 49 57

The wall pressures provided above assume that the retaining wall will be properly drained
preventing the buildup of hydrostatic pressure. If retaining wall drainage is not implemented,
the equivalent fluid pressure to be used in design of undrained walls is 90 pcf. The value
includes hydrostatic pressures plus buoyant lateral earth pressures.

Additional active pressure should be added for a surcharge condition due to sloping ground,
vehicular traffic, or adjacent structures. Recommendations for the incorporation of surcharges
are provided in section 7.23 of this report. Once the design becomes more finalized, an
addendum letter can be prepared revising recommendations and addressing specific surcharge
conditions throughout the project, if necessary.

In addition to the recommended earth pressure, the upper 10 feet of the subterranean wall
adjacent to the street and parking lot should be designed to resist a uniform lateral pressure of
100 psf, acting as a result of an assumed 300 psf surcharge behind the walls due to normal
street traffic. If the traffic is kept back at least 10 feet from the subterranean walls or a distance
from the subterranean walls equal to at least half the wall height, whichever is greater, the
traffic surcharge may be neglected.

Seismic lateral forces should be incorporated into the design as necessary, and
recommendations for seismic lateral forces are presented below.

Dynamic (Seismic) Lateral Forces

The structural engineer should determine the seismic design category for the project in
accordance with Section 1613 of the CBC. If the project possesses a seismic design category
of D, E, or F, proposed retaining walls in excess of 6 feet in height should be designed with
seismic lateral pressure (Section 1803.5.12 of the 2019 CBC).
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7.13.2

7.14

7.14.1

7.14.2

7.14.3

7.14.4

A seismic load of 21 and 47 pcf should be used for design of displacing and non-displacing
walls, respectively, which support more than 6 feet of backfill in accordance with Section
1803.5.12 of the 2019 CBC. The seismic load is applied as an equivalent fluid pressure along
the height of the wall and the calculated loads result in a maximum load exerted at the base of
the wall and zero at the top of the wall. This seismic load should be applied in addition to the
static earth pressure. The earth pressure is based on a free field PGA of Sps/2.5 and with a
mean dynamic earth pressure coefficient of 0.25 and 0.57 for displacing and non-displacing
walls, respectively (Mikola, 2013).

Retaining Wall Drainage

Retaining walls not designed for hydrostatic pressures should be provided with a drainage
system. At the base of the drain system, a subdrain covered with a minimum of 12 inches of
gravel should be installed, and a compacted fill blanket or other seal placed at the surface (see
Figure 15). The clean bottom and subdrain pipe, behind a retaining wall, should be observed
by the Geotechnical Engineer (a representative of Geocon), prior to placement of gravel or
compacting backfill.

As an alternative, a plastic drainage composite such as Miradrain or equivalent may be
installed in continuous, 4-foot wide columns along the entire back face of the wall, at 8 feet
on center. The top of these drainage composite columns should terminate approximately
18 inches below the ground surface, where either hardscape or a minimum of 18 inches of
relatively cohesive material should be placed as a cap (see Figure 16). These vertical columns
of drainage material would then be connected at the bottom of the wall to a collection panel or
a 1-cubic-foot rock pocket drained by a 4-inch subdrain pipe.

Subdrainage pipes at the base of the retaining wall drainage system should outlet to an
acceptable location via controlled drainage structures. Drainage should not be allowed to flow
uncontrolled over descending slopes.

Moisture affecting below grade walls is one of the most common post-construction
complaints. Poorly applied or omitted waterproofing can lead to efflorescence or standing
water. Particular care should be taken in the design and installation of waterproofing to avoid
moisture problems, or actual water seepage into the structure through any normal shrinkage
cracks which may develop in the concrete walls, floor slab, foundations and/or construction
joints. The design and inspection of the waterproofing is not the responsibility of the
geotechnical engineer. A waterproofing consultant should be retained in order to recommend
a product or method, which would provide protection to subterranean walls, floor slabs and
foundations.
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7.15

7.15.1

7.15.2

7.15.3

7.15.4

7.16

7.16.1

7.16.2

7.16.3

7.17

7.17.1

Elevator Pit Design

The elevator pit slab and retaining wall should be designed by the project structural engineer.
Elevator pit walls may be designed in accordance with the recommendations in the Mat
Foundation Design and Retaining Wall Design sections of this report (see Sections 7.6 and 7.12).

Additional active pressure should be added for a surcharge condition due to sloping ground,
vehicular traffic or adjacent foundations and should be designed for each condition as the
project progresses.

If retaining wall drainage is to be provided, the drainage system should be designed in
accordance with the Retaining Wall Drainage section of this report (see Section 7.14).

It is suggested that the exterior walls and slab be waterproofed to prevent excessive moisture
inside of the elevator pit. Waterproofing design and installation is not the responsibility of the
geotechnical engineer.

Elevator Piston

If a plunger-type elevator piston is installed for this project, a deep drilled excavation will be
required. It is important to verify that the drilled excavation is not situated immediately
adjacent to a foundation or shoring pile, or the drilled excavation could compromise the
existing foundation or pile support, especially if the drilling is performed subsequent to the
foundation or pile construction.

Casing will likely be required in the drilled excavation. The contractor should be prepared to
use casing and should have it readily available at the commencement of drilling activities.
The contractor should also be prepared to mitigate buoyant forces during installation of the
piston casing. Continuous observation of the drilling and installation of the elevator piston by
the Geotechnical Engineer (a representative of Geocon West, Inc.) is required.

The annular space between the piston casing and drilled excavation wall should be filled with
a minimum of 1%-sack slurry pumped from the bottom up. As an alternative, pea gravel may
be utilized. The use of soil to backfill the annular space is not acceptable.

Temporary Excavations

Excavations on the order of 74 feet in height may be required for excavation and construction
of the proposed subterranean levels. The excavations are expected to expose artificial fill
and alluvial soils, which may be subject to caving where granular or saturated soils are
exposed. Vertical excavations up to 5 feet in height may be attempted where not surcharged
by adjacent traffic or structures.
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7.17.2

7.17.3

7.18

7.18.1

7.18.2

7.18.3

7.18.4

Vertical excavations greater than 5 feet or where surcharged by existing structures will
require sloping or shoring measures in order to provide a stable excavation. Where sufficient
space is available, temporary unsurcharged embankments could be sloped back at a uniform
1:1 slope gradient or flatter up to a maximum of 10 feet in height. A uniform slope does not
have a vertical portion. Where space is limited, shoring measures will be required. Shoring
data is provided in Section 7.18 of this report.

Where temporary construction slopes are utilized, the top of the slope should be barricaded to
prevent vehicles and storage loads at the top of the slope within a horizontal distance equal to
the height of the slope. If the temporary slopes are to be maintained during the rainy season,
berms are suggested along the tops of the slopes where necessary to prevent runoff water from
entering the excavation and eroding the slope faces. Geocon personnel should inspect the soils
exposed in the cut slopes during excavation so that modifications of the slopes can be made if
variations in the soil conditions occur. All excavations should be stabilized within 30 days of
initial excavation.

Shoring — Soldier Pile Design and Installation

The following information on the design and installation of shoring is preliminary. Review of
the final shoring plans and specifications should be made by this office 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. Where maximum excavation heights are less than 12 feet the soldier
piles are typically designed as cantilevers. Where excavations exceed 12 feet or are surcharged,
soldier piles may require lateral bracing utilizing drilled tie-back anchors or raker braces to
maintain an economical steel beam size and prevent excessive deflection. The size of the steel
beam, the need for lateral bracing, and the acceptable shoring deflection should be determined
by the project shoring engineer.

The design embedment of the shoring pile toes must be maintained during excavation
activities. The toes of the perimeter shoring piles should be deepened to take into account
any required excavations necessary for foundations, subgrade stabilization, and/or adjacent
drainage systems.

The proposed soldier piles may be utilized to provide a component of uplift resistance.
If required to provide uplift resistance, the shoring piles must be designed as permanent piles.
The uplift capacity may be taken as % of the downward frictional capacity.
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7.18.5

7.18.6

7.18.7

7.18.8

All piles utilized for shoring can also be incorporated into a permanent retaining wall system
(shotcrete wall) and should be designed in accordance with the earth pressure provided in the
Retaining Wall Design section of this report (see Section 7.12).

Drilled cast-in-place soldier piles should be placed no closer than 3 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 soil. For design purposes, an
allowable passive value for the soils below the bottom plane of excavation may be assumed
to be 130 psf per foot (value has been reduced for buoyant forces). The allowable passive
value may be doubled for isolated piles spaced a minimum of three times the pile diameter.
To develop the full lateral value, provisions should be implemented to assure firm contact
between the soldier piles and the undisturbed soils. Increases in passive pressure may be
available at greater depths and Geocon should be contacted to provide an updated value once
a preliminary shoring design is available.

Groundwater was encountered during exploration and the contractor should be prepared for
groundwater during pile installation. Piles placed below the water level require the use of a
tremie to place the concrete into the bottom of the hole. A tremie should consist of a rigid,
water-tight tube having a diameter of not less than 6 inches with a hopper at the top.
The tube should 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 should 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 should be closed at the start of the work to prevent water entering the
tube and should be entirely sealed at all times, except when the concrete is being placed.
The tremie tube should be kept full of concrete. The flow should be continuous until the
work is completed and the resulting concrete seal should be monolithic and homogeneous.
The tip of the tremie tube should always be kept about 5 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
should provide for concrete with an unconfined compressive strength psi of 1,000 pounds per
square inch (psi) over the initial job specification. An admixture that reduces the problem of
segregation of paste/aggregates and dilution of paste should be included. The slump should be
commensurate to any research report for the admixture, provided that it should also be the
minimum for a reasonable consistency for placing when water is present.
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7.18.9

7.18.10

7.18.11

7.18.12

Casing may be required if caving may occur in the saturated soils. If casing is used, extreme
care should be employed so that the pile is not pulled apart as the casing is withdrawn. At no
time should the distance between the surface of the concrete and the bottom of the casing be
less than 5 feet.

The frictional resistance between the soldier piles and retained soil may be used to resist the
vertical component of the load. The coefficient of friction may be taken as 0.4 based on
uniform contact between the steel beam and lean-mix concrete and alluvium. 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 400 psf (value has
been reduced for buoyant forces). Increases in frictional resistance may be available at greater
depths and Geocon should be contacted to provide updated values once a preliminary shoring
design is available.

Due to the nature of the site soils, it is expected that continuous lagging between soldier piles
will be required. However, it is recommended that the exposed soils be observed by the
Geotechnical Engineer (a representative of Geocon West, Inc.), to verify the presence of any
cohesive soils and the areas where lagging may be omitted.

The time between lagging excavation and lagging placement should be as short as possible.
Soldier piles should be designed for the full-anticipated pressures. Due to arching in the
soils, the pressure on the lagging will be less. It is recommended that the lagging be designed
for the full design pressure but be limited to a maximum of 400 psf due to earth pressures.
Additional active pressure should be added for a surcharge condition due to slopes, vehicular
traffic or adjacent structures and should be designed for each condition. The surcharge pressure
should be evaluated in accordance with the recommendations in Section 7.23 of this report.
The proper strength lagging board should be selected and incorporated into the shoring design
by a qualified shoring engineer.
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7.18.13

For the design of shoring, it is recommended that an equivalent fluid pressure based on the
following table, be utilized for design. A trapezoidal distribution of lateral earth pressure may
be used where shoring will be restrained by bracing or tie backs. The recommended active and
trapezoidal pressure are provided in the following table. A diagram depicting the trapezoidal
pressure distribution of lateral earth pressure is provided below the table.

HEIGHT OF
SHORING

EQUIVALENT FLUID EQUIVALENT FLUID PRESSURE
PRESSURE (Pounds Per Square Foot per Foot)
(Pounds Per Cubic Foot) TRAPEZOIDAL

(FEED) (ACTIVE PRESSURE) (Where H is the height of the shoring in feet)

Up to 30 34 21H

311035 36 23H

36 to 55 39 25H

56to 74 41 26H

7.18.14

7.21.22

Trapezoidal Distribution of Pressure

- e

0.2H

H 0.6H

oz
—

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
added for a surcharge condition due to slopes, vehicular traffic or adjacent structures and
should be designed for each condition. The surcharge pressure should be evaluated in
accordance with the recommendations in Section 7.23 of this report.

In addition to the recommended earth pressure, the upper 10 feet of the shoring adjacent to the
street or driveway areas should be designed to resist a uniform lateral pressure of 100 psf,
acting as a result of an assumed 300 psf surcharge behind the shoring due to normal street
traffic. If the traffic is kept back at least 10 feet from the shoring or a distance from the shoring
equal to at least half the shoring height, whichever is greater, the traffic surcharge may be
neglected.
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7.18.15

7.18.16

7.18.17

7.19

7.19.1

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 recommended that the deflection
be minimized to prevent damage to existing structures and adjacent improvements.
Where public right-of-ways are present or adjacent offsite structures do not surcharge the
shoring excavation, the shoring deflection should be limited to less than 1 inch at the top of
the shored embankment. Where offsite structures are within the shoring surcharge area it is
recommended that the beam deflection be limited to less than % inch at the elevation of the
adjacent offsite foundation, and no deflection at all if deflections will damage existing
structures. The allowable deflection is dependent on many factors, such as the presence of
structures and utilities near the top of the embankment, and will be assessed and designed
by the project shoring engineer.

Because of the depth of the excavation, some means 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.

Due to the depth of the excavation and proximity to adjacent structures, it is suggested that
prior to excavation the existing improvements be inspected to document the present condition.
For documentation purposes, photographs should be taken of preconstruction distress
conditions and level surveys of adjacent grade and pavement should be considered. During
excavation activities, the adjacent structures and pavement should be periodically inspected
for signs of distress. In the event that distress or settlement is noted, an investigation should
be performed and corrective measures taken so that continued or worsened distress or
settlement is mitigated. Documentation and monitoring of the offsite structures and
improvements is not the responsibility of the geotechnical engineer.

Temporary Tie-Back Anchors

Temporary tie-back anchors may be used to resist lateral loads. The owner is responsible for
obtaining agreements for installation of temporary tie-backs which extend beyond the
property lines. Post-grouted 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 and to greater
lengths if necessary to develop the desired capacities. The locations and depths of all offsite
utilities should be thoroughly checked and incorporated into the drilling angle design for the
tie-back anchors.
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7.19.2

7.19.3

7.20

7.20.1

The capacities of the anchors should be determined by testing of the initial anchors as outlined
in a following section. 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. For preliminary design purposes, it is estimated that drilled friction
anchors constructed without utilizing post-grouting techniques will develop average skin
frictions as follows:

o 5 feet below the top of the excavation — 1,300 pounds per square foot

o 15 feet below the top of the excavation — 1,000 pounds per square foot*
o 25 feet below the top of the excavation — 1,250 pounds per square foot*
o 35 feet below the top of the excavation — 1,500 pounds per square foot*
o 45 feet below the top of the excavation — 1,750 pounds per square foot*
o 55 feet below the top of the excavation — 2,100 pounds per square foot*
o 65 feet below the top of the excavation — 2,450 pounds per square foot*

* values have been reduced for buoyant forces

Depending on the techniques utilized, and the experience of the contractor performing the
installation, a maximum allowable friction capacity of 4.0 kips per linear foot for post-grouted
anchors (for a minimum 20-foot length beyond the active wedge) may be assumed for design
purposes. Only the frictional resistance developed beyond the active wedge should be utilized
in resisting lateral loads. Higher capacity assumptions may be acceptable, but must be verified
by testing.

Anchor Installation

Tied-back anchors are typically installed between 20 and 40 degrees below the horizontal;
however, occasionally alternative angles are necessary to avoid existing improvements and
utilities. The locations and depths of all offsite utilities should be thoroughly checked prior to
design and installation of the tie-back anchors. Caving of the anchor shafts, particularly within
sand and gravel deposits or seepage zones, should be anticipated during installation and
provisions should be implemented in order to minimize such caving. It is suggested that
hollow-stem auger drilling equipment be used to install the anchors. 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.
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7.21

7.21.1

7.21.2

7.21.3

7.21.4

7.21.5

7.22

7.22.1

Anchor Testing

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

At least 10 percent of the anchors should be selected for "quick™ 200 percent tests and three
additional anchors should be selected for 24-hour 200 percent tests. The purpose of the
200 percent tests is to verify the friction value assumed in design. The anchors should be tested
to develop twice the assumed friction value. These tests should be performed prior to
installation of additional tiebacks. Where satisfactory tests are not achieved on the initial
anchors, the anchor diameter and/or length should be increased until satisfactory test results
are obtained.

The total deflection during the 24-hour 200 percent test should not exceed 12 inches. During
the 24-hour tests, the anchor deflection should not exceed 0.75 inches measured after the
200 percent test load is applied.

For the "quick™ 200 percent tests, the 200 percent test load should be maintained for
30 minutes. The total deflection of the anchor during the 200 percent quick tests should not
exceed 12 inches; the deflection after the 200 percent load has been applied should not exceed
0.25 inch during the 30-minute period.

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. A representative of this firm should observe the installation and testing of the
anchors.

Internal Bracing

Rakers may be utilized to brace the soldier piles in lieu of tieback anchors. The raker bracing
could be supported laterally by temporary concrete footings (deadmen) or by the permanent,
interior footings. For design of such temporary footings or deadmen, poured with the bearing
surface normal to rakers inclined at 45 degrees, a bearing value of 2,000 psf in competent
alluvial soil, provided the shallowest point of the footing is at least 1 foot below the lowest
adjacent grade. The client should be aware that the utilization of rakers could significantly
impact the construction schedule due to their intrusion into the construction site and potential
interference with equipment. The structural engineer should review the shoring plan to
determine if the raker footings conflict with the structural foundation system.
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7.23 Surcharge from Adjacent Structures and Improvements

7.23.1  Additional pressure should be added for a surcharge condition due to sloping ground, vehicular
traffic or adjacent structures and should be designed for each condition as the project progresses.

7.23.2 It is recommended that line-load surcharges from adjacent wall footings, use horizontal
pressures generated from NAV-FAC DM 7.2. The governing equations are:

For ¥/ <04
020x(5) ¢,

o [0.16 + (%)2]2 i

and
For x/H > 0.4

X\?>_ (z
o 128 x () x (g) ) %

X\ 2 Z\?
[(ﬁ) +(7) ]
where x is the distance from the face of the excavation or wall to the vertical line-load, A is
the distance from the bottom of the footing to the bottom of excavation or wall, zis the depth

at which the horizontal pressure is desired, Q. is the vertical line-load and ow(Z) is the
horizontal pressure at depth z.
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7.23.3

7.24
7.24.1

7.24.2

It is recommended that vertical point-loads, from construction equipment outriggers or adjacent
building columns use horizontal pressures generated from NAV-FAC DM 7.2. The governing
equations are:

For x/H <04
£ 2
[0.16 + (%) ]
and
For x/H > 0.4
X\ (2V
o 1.77x>< SH) Zx Shg) ) %
[(ﬁ) +(7) ]
then

o'y (2) = oy(2)cos?*(1.10)

where x is the distance from the face of the excavation/wall to the vertical point-load, A is
distance from the outrigger/bottom of column footing to the bottom of excavation, z is the
depth at which the horizontal pressure is desired, Qpis the vertical point-load, ox(z) is the
horizontal pressure at depth z 6 is the angle between a line perpendicular to the
excavation/wall and a line from the point-load to location on the excavation/wall where the
surcharge is being evaluated, and ox(z) is the horizontal pressure at depth z.

Surface Drainage

Proper surface drainage is critical to the future performance of the project. Uncontrolled
infiltration of irrigation excess and storm runoff into the soils can adversely affect the
performance of the planned improvements. Saturation of a soil can cause it to lose internal
shear strength and increase its compressibility, resulting in a change in the original designed
engineering properties. Proper drainage should be maintained at all times.

All site drainage should be collected and controlled 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. The site should be graded and maintained such that surface drainage is
directed away from structures in accordance with 2019 CBC 1804.4 or other applicable
standards. In addition, drainage should not be allowed to flow uncontrolled over any
descending slope. Discharge from downspouts, roof drains and scuppers are not recommended
onto unprotected soils within 5 feet of the building perimeter. Planters which are located
adjacent to foundations should be sealed to prevent moisture intrusion into the soils providing
foundation support. Landscape irrigation is not recommended within 5 feet of the building
perimeter footings except when enclosed in protected planters.
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7.24.3

7.24.4

7.25

7.25.1

Positive site drainage should be provided away from structures, pavement, and the tops of
slopes to swales or other controlled drainage structures. The building pad and pavement areas
should be fine graded such that water is not allowed to pond.

Landscaping planters immediately adjacent to paved areas are not recommended due to the
potential for surface or irrigation water to infiltrate the pavement's subgrade and base course.
Either a subdrain, which collects excess irrigation water and transmits it to drainage structures,
or an impervious above-grade planter boxes should be used. In addition, where landscaping is
planned adjacent to the pavement, it is recommended that consideration be given to providing
a cutoff wall along the edge of the pavement that extends at least 12 inches below the base
material.

Plan Review

Grading, foundation, and shoring plans should be reviewed by the Geotechnical Engineer (a
representative of Geocon West, Inc.), prior to finalization to verify that the plans have been
prepared in substantial conformance with the recommendations of this report and to provide
additional analyses or recommendations.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The recommendations of this report pertain only to the site investigated and are based upon the
assumption that the soil conditions do not deviate from those disclosed in the investigation.
If any variations or undesirable conditions are encountered during construction, or if the
proposed construction will differ from that anticipated herein, Geocon West, Inc. should be
notified so that supplemental recommendations can be given. The evaluation or identification of
the potential presence of hazardous or corrosive materials was not part of the scope of services
provided by Geocon West, Inc.

2. This report is issued with the understanding that it is the responsibility of the owner, or of his
representative, to ensure that the information and recommendations contained herein are brought
to the attention of the architect and engineer for the project and incorporated into the plans, and
the necessary steps are taken to see that the contractor and subcontractors carry out such
recommendations in the field.

3. The findings of this report are valid as of the date of this report. However, changes in the
conditions of a property can occur with the passage of time, whether they are due to natural
processes or the works of man on this or adjacent properties. In addition, changes in applicable
or appropriate standards may occur, whether they result from legislation or the broadening of
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by
changes outside our control. Therefore, this report is subject to review and should not be relied
upon after a period of three years.

4. The firm that performed the geotechnical investigation for the project should be retained to
provide testing and observation services during construction to provide continuity of
geotechnical interpretation and to check that the recommendations presented for geotechnical
aspects of site development are incorporated during site grading, construction of improvements,
and excavation of foundations. If another geotechnical firm is selected to perform the testing and
observation services during construction operations, that firm should prepare a letter indicating
their intent to assume the responsibilities of project geotechnical engineer of record. A copy of
the letter should be provided to the regulatory agency for their records. In addition, that firm
should provide revised recommendations concerning the geotechnical aspects of the proposed
development, or a written acknowledgement of their concurrence with the recommendations
presented in our report. They should also perform additional analyses deemed necessary to
assume the role of Geotechnical Engineer of Record.
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specral | Probabilistic | Risk- | L. M::'tr:t‘;? MRC, Risk- | 84th | site-Specific So(é’e';":glfed s&:jfnelfri:c
|t | st |G | compone | raostd | recne | oosor | e | corsr

Scale Factor 4 Spectrum Earthquake
0.00 1.002 0.914 0.912 1.190 1.087 1.400 0.725 0.543 1.087
0.08 -- -- -- -- -- -- 1.360 1.358 2.040
0.10 2.041 1.871 0.917 1.190 2.227 2.538 1.485 1.358 2.227
0.20 2.489 2.276 0.914 1.220 2.777 3.356 1.851 1.358 2.777
0.30 2.312 2.094 0.906 1.230 2.575 3.615 1.717 1.358 2.575
0.42 -- -- -- -- -- -- 1.467 1.358 2.200
0.50 1.742 1.577 0.905 1.230 1.939 3.003 1.293 1.135 1.939
0.75 1.275 1.148 0.900 1.240 1.424 2.320 0.949 0.757 1.424
1.00 0.973 0.868 0.892 1.240 1.076 1.735 0.717 0.567 1.076
2.00 0.421 0.377 0.895 1.240 0.467 0.713 0.311 0.284 0.467
3.00 0.253 0.228 0.900 1.250 0.285 0.404 0.190 0.189 0.285
3.08 -- -- -- -- -- -- 0.186 0.186 0.278
4.00 0.174 0.156 0.900 1.260 0.197 0.252 0.142 0.142 0.213
5.00 0.131 0.118 0.896 1.260 0.148 0.172 0.113 0.113 0.170

SMg = 2500 ¢

SM; = 1.076

SDs = 1.666 g

SD; = 0.717

Reference: ASCE 7-16 21.4 DESIGN ACCELERATION PARAMETERS

Where the site-specific procedure is used to determine the design ground motion in accordance with Section 21.3, the parameter Sy¢
shall be taken as 90% of the maximum spectral acceleration, S,, obtained from the site-specific spectrum, at any period within the range
from 0.2 to 5 s, inclusive. The parameter Sy, shall be taken as the maximum value of the product, TS,, for periods from 1 to 2 s for sites
with Vg 39 > 1,200 ft/s (vs,30 > 365.76 m/s) and for periods from 1 to 5 s for sites with Vs 30 < 1,200 ft/=s (Vs,30 <365.76 m/s). The
parameters Sy,s and Sy, shall be taken as 1.5 times Sy and Sy, respectively. The values so obtained shall not be less than 80% of the
values determined in accordance with Section 11.4.3 for Sy, and S,,; and Section 11.4.5 for Sy and Sp;.

"--" Indicates that spectral period was not used at that calculation step
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GEOCON

NCEER (1996) METHOD
EARTHQUAKE INFORMATION:

Client : Plus Development
File No. : A9899-06-01
Boring : 2

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
DESIGN EARTHQUAKE

By Thomas F. Blake (1994-1996)
ENERGY & ROD CORRECTIONS:

[Earthquake Magnitude: 6.72 Energy Correction (CE) for N60: 1.25

Peak Horiz. Acceleration PGA, (9): 1.002 Rod Len.Corr.(CR)(0-no or 1-yes): 1.0

213 PGAy (9): 0.668 Bore Dia. Corr. (CB): 1.00

Calculated Mag.Wtg.Factor: 0.759 Sampler Corr. (CS): 1.20

Historic High Groundwater: 20.0 Use Ksigma (0 or 1): 1.0

Groundwater Depth During Exploration: 40.5

LIQUEFACTION CALCULATIONS:

[Onit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Lig.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist rd Induced Liquefac.
Base (ft) Wit. (pcf) (Oor1l) SPT (N) SPT (ft) (Oor1l) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 120.0 0 6.0 1.0 1 59 1.700 11.5 120.0 0.125 0.998 0.329 --
2.0 120.0 0 6.0 2.0 1 58 1.700 11.5 120.0 0.125 0.993 0.327 --
3.0 120.0 0 6.0 3.0 1 56 1.700 11.5 120.0 0.125 0.989 0.326 --
4.0 120.0 0 2.0 4.0 1 32 1.700 3.8 120.0 0.060 0.984 0.324 --
5.0 120.0 0 2.0 5.0 1 31 1.700 3.8 120.0 0.060 0.979 0.323 --
6.0 120.0 0 2.0 6.0 1 30 1.700 3.8 120.0 0.060 0.975 0.321 --
7.0 120.0 0 2.0 7.0 1 29 1.636 3.7 120.0 0.059 0.970 0.320 --
8.0 120.0 0 4.0 8.0 1 41 1.523 6.9 120.0 0.080 0.966 0.318 --
9.0 120.0 0 4.0 9.0 1 40 1.431 6.4 120.0 0.076 0.961 0.317 -
10.0 120.0 0 4.0 10.0 1 39 1.353 6.1 120.0 0.074 0.957 0.315 --
11.0 120.0 0 4.0 10.0 1 39 1.287 5.8 120.0 0.071 0.952 0.314 -
12.0 120.0 0 9.0 15.0 1 54 1.230 13.4 120.0 0.146 0.947 0.312 --
13.0 120.0 0 9.0 15.0 1 54 1.180 12.8 120.0 0.140 0.943 0.311 --
14.0 120.0 0 9.0 15.0 1 54 1.135 12.4 120.0 0.135 0.938 0.309 -
15.0 120.0 0 9.0 15.0 1 54 1.095 11.9 120.0 0.130 0.934 0.308 -
16.0 120.0 0 9.0 15.0 1 54 1.060 11.5 120.0 0.126 0.929 0.306 -
17.0 120.0 0 9.0 15.0 1 54 1.027 11.2 120.0 0.122 0.925 0.305 --
18.0 120.0 0 31.0 20.0 1 93 0.997 41.5 120.0 Infin. 0.920 0.303 --
19.0 120.0 0 31.0 20.0 1 93 0.970 40.4 120.0 Infin. 0.915 0.302 --
20.0 120.0 0 31.0 20.0 1 93 0.945 39.3 120.0 Infin. 0.911 0.300 --
21.0 120.0 1 31.0 20.0 1 93 0.921 38.3 57.6 Infin. 0.906 0.303 Non-Liq
22.0 120.0 1 31.0 20.0 1 93 0.900 37.4 57.6 Infin. 0.902 0.308 Non-Liq
23.0 120.0 1 31.0 20.0 1 93 0.879 36.6 57.6 Infin. 0.897 0.314 Non-Liq
24.0 120.0 1 35.0 25.0 1 95 0.860 43.2 57.6 Infin. 0.893 0.319 Non-Liq
25.0 120.0 1 35.0 25.0 1 95 0.843 42.3 57.6 Infin. 0.888 0.324 Non-Liq
26.0 120.0 1 35.0 25.0 1 95 0.826 41.4 57.6 Infin. 0.883 0.328 Non-Liq
27.0 120.0 1 35.0 25.0 1 95 0.810 40.6 57.6 Infin. 0.879 0.332 Non-Liq
28.0 120.0 1 35.0 25.0 1 95 0.795 39.9 57.6 Infin. 0.874 0.336 Non-Liq
29.0 120.0 1 35.0 25.0 1 95 0.781 39.2 57.6 Infin. 0.870 0.339 Non-Liq
30.0 120.0 1 25.0 30.0 1 36 78 0.768 35.8 57.6 Infin. 0.865 0.342 Non-Liq
31.0 120.0 1 25.0 30.0 1 36 78 0.755 35.3 57.6 Infin. 0.861 0.345 Non-Liq
32.0 120.0 1 25.0 30.0 1 36 78 0.743 34.9 57.6 Infin. 0.856 0.348 Non-Liq
33.0 120.0 1 25.0 30.0 1 36 78 0.732 34.4 57.6 Infin. 0.851 0.351 Non-Liq
34.0 120.0 1 25.0 30.0 1 36 78 0.721 34.0 57.6 Infin. 0.847 0.353 Non-Liq
35.0 120.0 1 18.0 35.0 0 39 0.710 26.2 57.6 ~ 0.842 0.355 ~
36.0 120.0 1 18.0 35.0 0 39 0.700 25.9 57.6 ~ 0.838 0.357 ~
37.0 120.0 1 18.0 35.0 0 39 0.690 25.6 57.6 ~ 0.833 0.359 ~
38.0 120.0 1 18.0 35.0 0 39 0.681 25.4 57.6 ~ 0.829 0.361 ~
39.0 120.0 1 18.0 35.0 0 39 0.672 25.2 57.6 ~ 0.824 0.362 ~
40.0 120.0 1 15.0 40.0 0 39 0.664 21.9 57.6 ~ 0.819 0.363 ~
41.0 120.0 1 15.0 40.0 0 39 0.658 21.8 57.6 ~ 0.815 0.364 ~
42.0 120.0 1 15.0 40.0 0 39 0.654 21.7 57.6 ~ 0.810 0.365 ~
43.0 120.0 1 25.0 45.0 1 42 72 0.650 31.4 57.6 Infin. 0.806 0.366 Non-Liq
44.0 120.0 1 25.0 45.0 1 42 72 0.646 31.2 57.6 Infin. 0.801 0.367 Non-Liq
45.0 120.0 1 25.0 45.0 1 42 72 0.642 31.1 57.6 Infin. 0.797 0.368 Non-Liq
46.0 120.0 1 25.0 45.0 1 42 72 0.639 31.0 57.6 Infin. 0.792 0.368 Non-Liq
47.0 120.0 1 25.0 45.0 1 42 72 0.635 30.8 57.6 Infin. 0.787 0.369 Non-Liq
48.0 120.0 1 25.0 45.0 1 42 72 0.632 30.7 57.6 Infin. 0.783 0.369 Non-Liq
49.0 120.0 1 25.0 45.0 1 42 72 0.628 30.6 57.6 Infin. 0.778 0.369 Non-Liq
50.0 120.0 1 20.0 50.0 0 0.625 18.7 57.6 ~ 0.774 0.369 ~
51.0 120.0 1 20.0 50.0 0 0.622 18.6 57.6 ~ 0.769 0.370 ~
52.0 120.0 1 20.0 50.0 0 0.618 18.5 57.6 ~ 0.765 0.369 ~
53.0 120.0 1 20.0 50.0 0 0.615 18.5 57.6 ~ 0.760 0.369 ~
54.0 120.0 1 20.0 50.0 0 0.612 18.4 57.6 ~ 0.755 0.369 ~
55.0 120.0 1 26.0 55.0 1 39 70 0.609 30.7 57.6 Infin. 0.751 0.369 Non-Liq
56.0 120.0 1 26.0 55.0 1 39 70 0.606 30.6 57.6 Infin. 0.746 0.369 Non-Liq
57.0 120.0 1 26.0 55.0 1 39 70 0.603 30.5 57.6 Infin. 0.742 0.368 Non-Liq
58.0 120.0 1 26.0 55.0 1 39 70 0.600 30.4 57.6 Infin. 0.737 0.368 Non-Liq
59.0 120.0 1 26.0 55.0 1 39 70 0.597 30.3 57.6 Infin. 0.733 0.367 Non-Liq
60.0 120.0 1 19.0 60.0 1 28 59 0.594 22.3 57.6 0.214 0.728 0.366 0.58
61.0 120.0 1 19.0 60.0 1 28 59 0.591 22.2 57.6 0.213 0.723 0.366 0.58
62.0 120.0 1 19.0 60.0 1 28 59 0.588 22.1 57.6 0.212 0.719 0.365 0.58
63.0 120.0 1 24.0 65.0 0 25 0.585 25.8 57.6 ~ 0.714 0.364 ~
64.0 120.0 1 24.0 65.0 0 25 0.583 25.7 57.6 ~ 0.710 0.363 ~
65.0 120.0 1 24.0 65.0 0 25 0.580 25.6 57.6 ~ 0.705 0.362 ~
66.0 120.0 1 24.0 65.0 0 25 0.577 25.5 57.6 ~ 0.701 0.361 ~
67.0 120.0 1 47.0 70.0 1 88 0.574 40.5 57.6 Infin. 0.696 0.360 Non-Liq
68.0 120.0 1 47.0 70.0 1 88 0.572 40.3 57.6 Infin. 0.691 0.359 Non-Liq
69.0 120.0 1 47.0 70.0 1 88 0.569 40.1 57.6 Infin. 0.687 0.358 Non-Liq
70.0 120.0 1 47.0 70.0 1 88 0.567 40.0 57.6 Infin. 0.682 0.357 Non-Liq
71.0 120.0 1 47.0 70.0 1 88 0.564 39.8 57.6 Infin. 0.678 0.356 Non-Liq
72.0 120.0 1 26.0 75.0 0 30 0.562 27.7 57.6 ~ 0.673 0.355 ~
73.0 120.0 1 26.0 75.0 0 30 0.559 27.6 57.6 ~ 0.669 0.353 ~
74.0 120.0 1 26.0 75.0 0 30 0.557 27.5 57.6 ~ 0.664 0.352 ~
75.0 120.0 1 26.0 75.0 0 30 0.555 27.4 57.6 ~ 0.659 0.351 ~
76.0 120.0 1 26.0 75.0 0 30 0.552 27.3 57.6 ~ 0.655 0.349 ~
77.0 120.0 1 26.0 75.0 0 30 0.550 27.2 57.6 ~ 0.650 0.348 ~
78.0 120.0 1 26.0 75.0 0 30 0.548 27.1 57.6 ~ 0.646 0.346 ~
79.0 120.0 1 26.0 75.0 0 30 0.545 27.0 57.6 ~ 0.641 0.345 ~
80.0 120.0 1 33.0 80.0 0 44 0.543 33.9 57.6 ~ 0.637 0.343 ~
81.0 120.0 1 33.0 80.0 0 44 0.541 33.8 57.6 ~ 0.632 0.342 ~
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Client : Plus Development
File No. : A9899-06-01

Boring : 2
LIQUEFACTION SETTLEMENT ANALYSIS
DESIGN EARTHQUAKE
(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)
NCEER (1996) METHOD
EARTHQUAKE INFORMATION:
[Earthquake Magnitude: 6.72
PGAM (9): 1.002
2/3 PGAM (g): 0.67
Calculated Mag.Wtg.Factor: 0.759
Historic High Groundwater: 20.0
[[Groundwater @ Exploration: 40.5
DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION | Volumetric EQ.
TO COUNT DENSITY | STRESS | STRESS DEN. BLOWS SAFETY Strain SETTLE.
BASE N (PCF) O(TSF) | O'(TSF) | Dr (%) (N1)60 Tavid', FACTOR [€1s} (%) | Pe (in.)
1 6 120 0.030 0.030 59 11 0.434 -- 0.00 0.00
2 6 120 0.090 0.090 58 11 0.434 -- 0.00 0.00
3 6 120 0.150 0.150 56 11 0.434 -- 0.00 0.00
4 2 120 0.210 0.210 32 4 0.434 -- 0.00 0.00
5 2 120 0.270 0.270 31 4 0.434 -- 0.00 0.00
6 2 120 0.330 0.330 30 4 0.434 -- 0.00 0.00
7 2 120 0.390 0.390 29 4 0.434 -- 0.00 0.00
8 4 120 0.450 0.450 41 7 0.434 -- 0.00 0.00
9 4 120 0.510 0.510 40 6 0.434 -- 0.00 0.00
10 4 120 0.570 0.570 39 6 0.434 -- 0.00 0.00
11 4 120 0.630 0.630 39 6 0.434 -- 0.00 0.00
12 9 120 0.690 0.690 54 13 0.434 - 0.00 0.00
13 9 120 0.750 0.750 54 13 0.434 -- 0.00 0.00
14 9 120 0.810 0.810 54 12 0.434 -- 0.00 0.00
15 9 120 0.870 0.870 54 12 0.434 -- 0.00 0.00
16 9 120 0.930 0.930 54 12 0.434 -- 0.00 0.00
17 9 120 0.990 0.990 54 11 0.434 -- 0.00 0.00
18 31 120 1.050 1.050 93 41 0.434 -- 0.00 0.00
19 31 120 1.110 1.110 93 40 0.434 -- 0.00 0.00
20 31 120 1.170 1.170 93 39 0.434 -- 0.00 0.00
21 31 120 1.230 1.214 93 38 0.440 Non-Lig 0.00 0.00
22 31 120 1.290 1.243 93 37 0.451 Non-Lig 0.00 0.00
23 31 120 1.350 1.272 93 37 0.461 Non-Lig 0.00 0.00
24 35 120 1.410 1.301 95 43 0.471 Non-Lig 0.00 0.00
25 35 120 1.470 1.330 95 42 0.480 Non-Lig 0.00 0.00
26 35 120 1.530 1.358 95 41 0.489 Non-Lig 0.00 0.00
27 35 120 1.590 1.387 95 41 0.498 Non-Liq 0.00 0.00
28 35 120 1.650 1.416 95 40 0.506 Non-Liq 0.00 0.00
29 35 120 1.710 1.445 95 39 0.514 Non-Liq 0.00 0.00
30 25 120 1.770 1.474 78 36 0.522 Non-Lig 0.00 0.00
31 25 120 1.830 1.502 78 35 0.529 Non-Lig 0.00 0.00
32 25 120 1.890 1.531 78 35 0.536 Non-Lig 0.00 0.00
33 25 120 1.950 1.560 78 34 0.543 Non-Lig 0.00 0.00
34 25 120 2.010 1.589 78 34 0.550 Non-Lig 0.00 0.00
35 18 120 2.070 1.618 26 0.556 ~ 0.00 0.00
36 18 120 2.130 1.646 26 0.562 ~ 0.00 0.00
37 18 120 2.190 1.675 26 0.568 ~ 0.00 0.00
38 18 120 2.250 1.704 25 0.574 ~ 0.00 0.00
39 18 120 2.310 1.733 25 0.579 ~ 0.00 0.00
40 15 120 2.370 1.762 22 0.584 ~ 0.00 0.00
41 15 120 2.430 1.790 22 0.590 ~ 0.00 0.00
42 15 120 2.490 1.819 22 0.595 ~ 0.00 0.00
43 25 120 2.550 1.848 72 31 0.599 Non-Liqg 0.00 0.00
44 25 120 2.610 1.877 72 31 0.604 Non-Liqg 0.00 0.00
45 25 120 2.670 1.906 72 31 0.609 Non-Liqg 0.00 0.00
46 25 120 2.730 1.934 72 31 0.613 Non-Lig 0.00 0.00
47 25 120 2.790 1.963 72 31 0.617 Non-Lig 0.00 0.00
48 25 120 2.850 1.992 72 31 0.622 Non-Lig 0.00 0.00
49 25 120 2.910 2.021 72 31 0.626 Non-Liq 0.00 0.00
50 20 120 2.970 2.050 19 0.629 ~ 0.00 0.00
51 20 120 3.030 2.078 19 0.633 ~ 0.00 0.00
52 20 120 3.090 2.107 19 0.637 ~ 0.00 0.00
53 20 120 3.150 2.136 18 0.641 ~ 0.00 0.00
54 20 120 3.210 2.165 18 0.644 ~ 0.00 0.00
55 26 120 3.270 2.194 70 31 0.648 Non-Liq 0.00 0.00
56 26 120 3.330 2.222 70 31 0.651 Non-Liq 0.00 0.00
57 26 120 3.390 2.251 70 31 0.654 Non-Lig 0.00 0.00
58 26 120 3.450 2.280 70 30 0.657 Non-Lig 0.00 0.00
59 26 120 3.510 2.309 70 30 0.660 Non-Lig 0.00 0.00
60 19 120 3.570 2.338 59 22 0.663 0.58 1.40 0.17
61 19 120 3.630 2.366 59 22 0.666 0.58 1.40 0.17
62 19 120 3.690 2.395 59 22 0.669 0.58 1.40 0.17
63 24 120 3.750 2.424 26 0.672 ~ 0.00 0.00
64 24 120 3.810 2.453 26 0.675 ~ 0.00 0.00
65 24 120 3.870 2.482 26 0.677 ~ 0.00 0.00
66 24 120 3.930 2.510 26 0.680 ~ 0.00 0.00
67 47 120 3.990 2.539 88 41 0.683 Non-Liq 0.00 0.00
68 47 120 4.050 2.568 88 40 0.685 Non-Liq 0.00 0.00
69 47 120 4.110 2.597 88 40 0.688 Non-Liq 0.00 0.00
70 47 120 4.170 2.626 88 40 0.690 Non-Lig 0.00 0.00
71 47 120 4.230 2.654 88 40 0.692 Non-Lig. 0.00 0.00
72 26 120 4.290 2.683 28 0.695 ~ 0.00 0.00
73 26 120 4.350 2.712 28 0.697 ~ 0.00 0.00
74 26 120 4.410 2.741 27 0.699 ~ 0.00 0.00
75 26 120 4.470 2.770 27 0.701 ~ 0.00 0.00
76 26 120 4.530 2.798 27 0.703 ~ 0.00 0.00
77 26 120 4.590 2.827 27 0.705 ~ 0.00 0.00
78 26 120 4.650 2.856 27 0.707 ~ 0.00 0.00
79 26 120 4.710 2.885 27 0.709 ~ 0.00 0.00
80 33 120 4.770 2.914 34 0.711 ~ 0.00 0.00
TOTAL SETTLEMENT = 0.5 INCHES "

Figure 12



GEOCON

NCEER (1996) METHOD

EARTHQUAKE INFORMATION:

Client : Plus Development
File No. : A9899-06-01
Boring : 2

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL

By Thomas F. Blake (1994-1996)
ENERGY & ROD CORRECTIONS:

MAXIMUM CONSIDERED EARTHQUAKE

(Earthquake Magnitude: 6.86 [Energy Correction (CE) for N60: 1.25

||Peak Horiz. Acceleration PGAy, (9): 1.002 ||Rod Len.Corr.(CR)(0-no or 1-yes): 1.0

||Calculated Mag.Wtg.Factor: 0.800 ||Bore Dia. Corr. (CB): 1.00

||Historic High Groundwater: 20.0 ||Samp|er Corr. (CS): 1.20

||Gr0undwater Depth During Exploration: 40.5 ||Use Ksigma (0 or 1): 1.0

LIQUEFACTION CALCULATIONS:

[[Onit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Lig.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist rd Induced Liquefac.
Base (ft) Wt. (pcf) (0Oorl) SPT (N) SPT (ft) (Oorl) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 120.0 0 6.0 1.0 1 59 1.700 115 120.0 0.125 0.998 0.520 --
2.0 120.0 0 6.0 2.0 1 58 1.700 11.5 120.0 0.125 0.993 0.517 --
3.0 120.0 0 6.0 3.0 1 56 1.700 11.5 120.0 0.125 0.989 0.515 --
4.0 120.0 0 2.0 4.0 1 32 1.700 3.8 120.0 0.060 0.984 0.513 --
5.0 120.0 0 2.0 5.0 1 31 1.700 3.8 120.0 0.060 0.979 0.510 --
6.0 120.0 0 2.0 6.0 1 30 1.700 3.8 120.0 0.060 0.975 0.508 --
7.0 120.0 0 2.0 7.0 1 29 1.636 3.7 120.0 0.059 0.970 0.505 -
8.0 120.0 0 4.0 8.0 1 41 1.523 6.9 120.0 0.080 0.966 0.503 --
9.0 120.0 0 4.0 9.0 1 40 1.431 6.4 120.0 0.076 0.961 0.501 --
10.0 120.0 0 4.0 10.0 1 39 1.353 6.1 120.0 0.074 0.957 0.498 --
11.0 120.0 0 4.0 10.0 1 39 1.287 5.8 120.0 0.071 0.952 0.496 --
12.0 120.0 0 9.0 15.0 1 54 1.230 13.4 120.0 0.146 0.947 0.493 -
13.0 120.0 0 9.0 15.0 1 54 1.180 12.8 120.0 0.140 0.943 0.491 --
14.0 120.0 0 9.0 15.0 1 54 1.135 12.4 120.0 0.135 0.938 0.489 --
15.0 120.0 0 9.0 15.0 1 54 1.095 11.9 120.0 0.130 0.934 0.486 --
16.0 120.0 0 9.0 15.0 1 54 1.060 11.5 120.0 0.126 0.929 0.484 --
17.0 120.0 0 9.0 15.0 1 54 1.027 11.2 120.0 0.122 0.925 0.482 --
18.0 120.0 0 31.0 20.0 1 93 0.997 41.5 120.0 Infin. 0.920 0.479 --
19.0 120.0 0 31.0 20.0 1 93 0.970 40.4 120.0 Infin. 0.915 0.477 --
20.0 120.0 0 31.0 20.0 1 93 0.945 39.3 120.0 Infin. 0.911 0.474 --
21.0 120.0 1 31.0 20.0 1 93 0.921 38.3 57.6 Infin. 0.906 0.478 Non-Liq
22.0 120.0 1 31.0 20.0 1 93 0.900 37.4 57.6 Infin. 0.902 0.487 Non-Lig
23.0 120.0 1 31.0 20.0 1 93 0.879 36.6 57.6 Infin. 0.897 0.496 Non-Lig
24.0 120.0 1 35.0 25.0 1 95 0.860 43.2 57.6 Infin. 0.893 0.504 Non-Lig
25.0 120.0 1 35.0 25.0 1 95 0.843 42.3 57.6 Infin. 0.888 0.511 Non-Lig
26.0 120.0 1 35.0 25.0 1 95 0.826 41.4 57.6 Infin. 0.883 0.518 Non-Lig
27.0 120.0 1 35.0 25.0 1 95 0.810 40.6 57.6 Infin. 0.879 0.525 Non-Lig
28.0 120.0 1 35.0 25.0 1 95 0.795 39.9 57.6 Infin. 0.874 0.531 Non-Lig
29.0 120.0 1 35.0 25.0 1 95 0.781 39.2 57.6 Infin. 0.870 0.536 Non-Lig
30.0 120.0 1 25.0 30.0 1 36 78 0.768 35.8 57.6 Infin. 0.865 0.541 Non-Lig
31.0 120.0 1 25.0 30.0 1 36 78 0.755 35.3 57.6 Infin. 0.861 0.546 Non-Lig
32.0 120.0 1 25.0 30.0 1 36 78 0.743 34.9 57.6 Infin. 0.856 0.550 Non-Liq
33.0 120.0 1 25.0 30.0 1 36 78 0.732 34.4 57.6 Infin. 0.851 0.554 Non-Lig
34.0 120.0 1 25.0 30.0 1 36 78 0.721 34.0 57.6 Infin. 0.847 0.558 Non-Lig
35.0 120.0 1 18.0 35.0 0 39 0.710 26.2 57.6 ~ 0.842 0.561 ~
36.0 120.0 1 18.0 35.0 0 39 0.700 25.9 57.6 ~ 0.838 0.564 ~
37.0 120.0 1 18.0 35.0 0 39 0.690 25.6 57.6 ~ 0.833 0.567 ~
38.0 120.0 1 18.0 35.0 0 39 0.681 25.4 57.6 ~ 0.829 0.570 ~
39.0 120.0 1 18.0 35.0 0 39 0.672 25.2 57.6 ~ 0.824 0.572 ~
40.0 120.0 1 15.0 40.0 0 39 0.664 21.9 57.6 ~ 0.819 0.574 ~
41.0 120.0 1 15.0 40.0 0 39 0.658 21.8 57.6 ~ 0.815 0.576 ~
42.0 120.0 1 15.0 40.0 0 39 0.654 21.7 57.6 ~ 0.810 0.578 ~
43.0 120.0 1 25.0 45.0 1 42 72 0.650 314 57.6 Infin. 0.806 0.579 Non-Lig
44.0 120.0 1 25.0 45.0 1 42 72 0.646 31.2 57.6 Infin. 0.801 0.580 Non-Lig
45.0 120.0 1 25.0 45.0 1 42 72 0.642 31.1 57.6 Infin. 0.797 0.581 Non-Lig
46.0 120.0 1 25.0 45.0 1 42 72 0.639 31.0 57.6 Infin. 0.792 0.582 Non-Lig
47.0 120.0 1 25.0 45.0 1 42 72 0.635 30.8 57.6 Infin. 0.787 0.583 Non-Lig
48.0 120.0 1 25.0 45.0 1 42 72 0.632 30.7 57.6 Infin. 0.783 0.583 Non-Lig
49.0 120.0 1 25.0 45.0 1 42 72 0.628 30.6 57.6 Infin. 0.778 0.584 Non-Lig
50.0 120.0 1 20.0 50.0 0 0.625 18.7 57.6 ~ 0.774 0.584 ~
51.0 120.0 1 20.0 50.0 0 0.622 18.6 57.6 ~ 0.769 0.584 ~
52.0 120.0 1 20.0 50.0 0 0.618 18.5 57.6 ~ 0.765 0.584 ~
53.0 120.0 1 20.0 50.0 0 0.615 18.5 57.6 ~ 0.760 0.584 ~
54.0 120.0 1 20.0 50.0 0 0.612 18.4 57.6 ~ 0.755 0.583 ~
55.0 120.0 1 26.0 55.0 1 39 70 0.609 30.7 57.6 Infin. 0.751 0.583 Non-Lig
56.0 120.0 1 26.0 55.0 1 39 70 0.606 30.6 57.6 Infin. 0.746 0.582 Non-Lig
57.0 120.0 1 26.0 55.0 1 39 70 0.603 30.5 57.6 Infin. 0.742 0.582 Non-Lig
58.0 120.0 1 26.0 55.0 1 39 70 0.600 30.4 57.6 Infin. 0.737 0.581 Non-Lig
59.0 120.0 1 26.0 55.0 1 39 70 0.597 30.3 57.6 Infin. 0.733 0.580 Non-Lig
60.0 120.0 1 19.0 60.0 1 28 59 0.594 22.3 57.6 0.214 0.728 0.579 0.37
61.0 120.0 1 19.0 60.0 1 28 59 0.591 22.2 57.6 0.213 0.723 0.578 0.37
62.0 120.0 1 19.0 60.0 1 28 59 0.588 22.1 57.6 0.212 0.719 0.577 0.37
63.0 120.0 1 24.0 65.0 0 25 0.585 25.8 57.6 ~ 0.714 0.576 ~
64.0 120.0 1 24.0 65.0 0 25 0.583 25.7 57.6 ~ 0.710 0.574 ~
65.0 120.0 1 24.0 65.0 0 25 0.580 25.6 57.6 ~ 0.705 0.573 ~
66.0 120.0 1 24.0 65.0 0 25 0.577 25.5 57.6 ~ 0.701 0.571 ~
67.0 120.0 1 47.0 70.0 1 88 0.574 40.5 57.6 Infin. 0.696 0.570 Non-Lig
68.0 120.0 1 47.0 70.0 1 88 0.572 40.3 57.6 Infin. 0.691 0.568 Non-Lig
69.0 120.0 1 47.0 70.0 1 88 0.569 40.1 57.6 Infin. 0.687 0.566 Non-Lig
70.0 120.0 1 47.0 70.0 1 88 0.567 40.0 57.6 Infin. 0.682 0.564 Non-Lig
71.0 120.0 1 47.0 70.0 1 88 0.564 39.8 57.6 Infin. 0.678 0.563 Non-Lig
72.0 120.0 1 26.0 75.0 0 30 0.562 27.7 57.6 ~ 0.673 0.561 ~
73.0 120.0 1 26.0 75.0 0 30 0.559 27.6 57.6 ~ 0.669 0.559 ~
74.0 120.0 1 26.0 75.0 0 30 0.557 27.5 57.6 ~ 0.664 0.556 ~
75.0 120.0 1 26.0 75.0 0 30 0.555 27.4 57.6 ~ 0.659 0.554 ~
76.0 120.0 1 26.0 75.0 0 30 0.552 27.3 57.6 ~ 0.655 0.552 ~
77.0 120.0 1 26.0 75.0 0 30 0.550 27.2 57.6 ~ 0.650 0.550 ~
78.0 120.0 1 26.0 75.0 0 30 0.548 27.1 57.6 ~ 0.646 0.548 ~
79.0 120.0 1 26.0 75.0 0 30 0.545 27.0 57.6 ~ 0.641 0.545 ~
80.0 120.0 1 33.0 80.0 0 44 0.543 33.9 57.6 ~ 0.637 0.543 ~
81.0 120.0 1 33.0 80.0 0 44 0.541 33.8 57.6 ~ 0.632 0.540 ~

Figure 13



GEOCON

Client : Plus Development
File No. : A9899-06-01

Boring :

2

LIQUEFACTION SETTLEMENT ANALYSIS
MAXIMUM CONSIDERED EARTHQUAKE

(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)

6.86
NCEER (1996) METHOD 1.002
EARTHQUAKE INFORMATION:
[Earthquake Magnitude: 6.86
[PGA, (9): 1.002
[calculated Mag.Wtg.Factor: 0.800
||Historic High Groundwater: 20.0
[[Groundwater @ Exploration: 40.5
DEPTH BLOW WET TOTAL | EFFECT REL. ADJUST LIQUEFACTION | Volumetric EQ.
TO COUNT | DENSITY | STRESS | STRESS DEN. BLOWS SAFETY Strain | SETTLE.
BASE N (PCF) O (TSF) | O'(TSF) | Dr (%) (N1)60 Tavid', FACTOR [€15} (%) | Pe (in.)
1 6 120 0.030 0.030 59 11 0.651 -- 0.00 0.00
2 6 120 0.090 0.090 58 11 0.651 - 0.00 0.00
3 6 120 0.150 0.150 56 11 0.651 - 0.00 0.00
4 2 120 0.210 0.210 32 4 0.651 - 0.00 0.00
5 2 120 0.270 0.270 31 4 0.651 - 0.00 0.00
6 2 120 0.330 0.330 30 4 0.651 - 0.00 0.00
7 2 120 0.390 0.390 29 4 0.651 - 0.00 0.00
8 4 120 0.450 0.450 41 7 0.651 - 0.00 0.00
9 4 120 0.510 0.510 40 6 0.651 - 0.00 0.00
10 4 120 0.570 0.570 39 6 0.651 - 0.00 0.00
11 4 120 0.630 0.630 39 6 0.651 - 0.00 0.00
12 9 120 0.690 0.690 54 13 0.651 -- 0.00 0.00
13 9 120 0.750 0.750 54 13 0.651 -- 0.00 0.00
14 9 120 0.810 0.810 54 12 0.651 -- 0.00 0.00
15 9 120 0.870 0.870 54 12 0.651 -- 0.00 0.00
16 9 120 0.930 0.930 54 12 0.651 -- 0.00 0.00
17 9 120 0.990 0.990 54 11 0.651 -- 0.00 0.00
18 31 120 1.050 1.050 93 41 0.651 -- 0.00 0.00
19 31 120 1.110 1.110 93 40 0.651 - 0.00 0.00
20 31 120 1.170 1.170 93 39 0.651 - 0.00 0.00
21 31 120 1.230 1.214 93 38 0.660 Non-Lig. 0.00 0.00
22 31 120 1.290 1.243 93 37 0.676 Non-Liq 0.00 0.00
23 31 120 1.350 1.272 93 37 0.691 Non-Liq 0.00 0.00
24 35 120 1.410 1.301 95 43 0.706 Non-Lig 0.00 0.00
25 35 120 1.470 1.330 95 42 0.720 Non-Liq 0.00 0.00
26 35 120 1.530 1.358 95 41 0.734 Non-Liq 0.00 0.00
27 35 120 1.590 1.387 95 41 0.747 Non-Liq 0.00 0.00
28 35 120 1.650 1.416 95 40 0.759 Non-Liq 0.00 0.00
29 35 120 1.710 1.445 95 39 0.771 Non-Lig 0.00 0.00
30 25 120 1.770 1.474 78 36 0.782 Non-Lig 0.00 0.00
31 25 120 1.830 1.502 78 35 0.793 Non-Liq 0.00 0.00
32 25 120 1.890 1.531 78 35 0.804 Non-Liq 0.00 0.00
33 25 120 1.950 1.560 78 34 0.814 Non-Liq 0.00 0.00
34 25 120 2.010 1.589 78 34 0.824 Non-Lig 0.00 0.00
35 18 120 2.070 1.618 26 0.833 ~ 0.00 0.00
36 18 120 2.130 1.646 26 0.843 ~ 0.00 0.00
37 18 120 2.190 1.675 26 0.851 ~ 0.00 0.00
38 18 120 2.250 1.704 25 0.860 ~ 0.00 0.00
39 18 120 2.310 1.733 25 0.868 ~ 0.00 0.00
40 15 120 2.370 1.762 22 0.876 ~ 0.00 0.00
41 15 120 2.430 1.790 22 0.884 ~ 0.00 0.00
42 15 120 2.490 1.819 22 0.891 ~ 0.00 0.00
43 25 120 2.550 1.848 72 31 0.899 Non-Liq 0.00 0.00
44 25 120 2.610 1.877 72 31 0.906 Non-Lig 0.00 0.00
45 25 120 2.670 1.906 72 31 0.913 Non-Lig 0.00 0.00
46 25 120 2.730 1.934 72 31 0.919 Non-Liqg 0.00 0.00
47 25 120 2.790 1.963 72 31 0.926 Non-Liqg 0.00 0.00
48 25 120 2.850 1.992 72 31 0.932 Non-Liqg 0.00 0.00
49 25 120 2.910 2.021 72 31 0.938 Non-Liqg 0.00 0.00
50 20 120 2.970 2.050 19 0.944 ~ 0.00 0.00
51 20 120 3.030 2.078 19 0.949 ~ 0.00 0.00
52 20 120 3.090 2.107 19 0.955 ~ 0.00 0.00
53 20 120 3.150 2.136 18 0.960 ~ 0.00 0.00
54 20 120 3.210 2.165 18 0.966 ~ 0.00 0.00
55 26 120 3.270 2.194 70 31 0.971 Non-Liq 0.00 0.00
56 26 120 3.330 2.222 70 31 0.976 Non-Lig 0.00 0.00
57 26 120 3.390 2.251 70 31 0.981 Non-Lig 0.00 0.00
58 26 120 3.450 2.280 70 30 0.986 Non-Lig 0.00 0.00
59 26 120 3.510 2.309 70 30 0.990 Non-Lig 0.00 0.00
60 19 120 3.570 2.338 59 22 0.995 0.37 1.40 0.17
61 19 120 3.630 2.366 59 22 0.999 0.37 1.40 0.17
62 19 120 3.690 2.395 59 22 1.003 0.37 1.40 0.17
63 24 120 3.750 2.424 26 1.008 ~ 0.00 0.00
64 24 120 3.810 2.453 26 1.012 ~ 0.00 0.00
65 24 120 3.870 2.482 26 1.016 ~ 0.00 0.00
66 24 120 3.930 2.510 26 1.020 ~ 0.00 0.00
67 47 120 3.990 2.539 88 41 1.023 Non-Liq 0.00 0.00
68 47 120 4.050 2.568 88 40 1.027 Non-Liq 0.00 0.00
69 47 120 4.110 2.597 88 40 1.031 Non-Liq 0.00 0.00
70 47 120 4.170 2.626 88 40 1.034 Non-Liq 0.00 0.00
71 47 120 4.230 2.654 88 40 1.038 Non-Lig. 0.00 0.00
72 26 120 4.290 2.683 28 1.041 ~ 0.00 0.00
73 26 120 4.350 2.712 28 1.045 ~ 0.00 0.00
74 26 120 4.410 2.741 27 1.048 ~ 0.00 0.00
75 26 120 4.470 2.770 27 1.051 ~ 0.00 0.00
76 26 120 4.530 2.798 27 1.054 ~ 0.00 0.00
77 26 120 4.590 2.827 27 1.057 ~ 0.00 0.00
78 26 120 4.650 2.856 27 1.060 ~ 0.00 0.00
79 26 120 4.710 2.885 27 1.063 ~ 0.00 0.00
80 33 120 4.770 2.914 34 1.066 ~ 0.00 0.00
81 33 120 4.830 2.942 34 1.069 ~ 0.00 0.00
TOTAL SETTLEMENT = 0.5 INCHES ||

Figure 14
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APPENDIX A
FIELD INVESTIGATION

The site was explored on November 20 and November 21, 2018 by excavating three 8-inch-diameter
borings using a truck-mounted hollow-stem auger drilling machine. The borings were excavated to
depths of approximately 60% and 80%: feet below the existing ground surface. Representative and
relatively undisturbed samples were obtained by driving a 3 inch, O. D., California Modified Sampler
into the “undisturbed” soil mass with blows from a 140-pound auto-hammer falling 30 inches.
The California Modified Sampler was equipped with 1-inch high by 2 3/s-inch diameter brass sampler
rings to facilitate soil removal and testing. Bulk samples were collected and Standard Penetration Tests
(SPTs) were also performed.

The soil conditions encountered in the borings were visually examined, classified and logged in general
accordance with the Unified Soil Classification System (USCS). The logs of the borings are presented
on Figures Al through A3. The logs depict the soil and geologic conditions encountered and the depths
at which samples were obtained. The logs also include our interpretation of the conditions between
sampling intervals. Therefore, the logs contain both observed and interpreted data. We determined the
lines designating the interface between soil materials on the logs using visual observations, penetration
rates, excavation characteristics and other factors. The transition between materials may be abrupt or
gradual. Where applicable, the boring logs were revised based on subsequent laboratory testing.
The locations of the borings are shown on Figures 2A and 2B.
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PROJECT NO. A9899-06-01

. |E BORING 1 Zu~| & ns
DEPTH 0 12| soL Fel | e~ X
N SAMPLE S = LSS SL0 | G5 Pz
NO. o |2] oA ELEV.(MSL.) 345  DATE COMPLETED 11/20/18 Foz | of Py =
FEET £ |5] wses —_— — 229 | 2= | 28
3 W
% EQUIPMENT HOLLOW STEM AUGER BY: CB ot e ©
MATERIAL DESCRIPTION
0 BULK [4 AC: 5" BASE: 3.5"
— - 0-5 }{ ARTIFICIAL FILL —
\{ Sand, well-graded, loose, slightly moist, yellowish brown, fine- to
- 2 s coarse-grained, some fine gravel. B
| - BI@Z.S'._ 12 107.4 6.1
SEEnE ALLUVIUM
- 4 x: - l 1 l Silty Sand, loose, slightly moist, brown, fine- to medium-grained, trace -
A * calcium carbonate nodules, trace fine gravel.
Bl@s' .i {l - reddish brown 9 96.0 9.2
B 6 ] _:]. —|-_|- -
e : { {: |
- 1% T ei@io B i I - increase in silt [ 17 | 1113 | 86
- - TP | e -
- 12 _l-'-l_ l -
- 14 - ] _||' -
- |Bl@as B i I - medium dense [ 2 | 1077 | 110
- 16 - - n -
- 18 i { | =
L o0 A .}71 J | | sty Sand with Clay, medium dense, slightly moist, reddish brown, fine-to |- | | |
Bl@20' / medium-grained, trace calcium carbonate nodules, trace fine gravel. 44 125.5 13.6
- 22 - /‘/(/V N
_x;// o
| 24 — R —
i | Bl@2s l// - brown, increase in clay content [ 51 1138 | 16.0
— 26 /-VM/ -
- 28 Z‘/‘j—/k—- —— 1T < =ttt TS — — [~ — T — ] ——
S S Sand with Clay, poorly graded, dense, slightly moist, reddish brown, trace
- — - / SP fine gravel, trace silt. —

Figure A1 A9899-06-01 BORING LOGS.GPJ
J
Log of Boring 1, Page 1 of 3
SAMPLE SYMBOLS |:| ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)
@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. A9899-06-01

14 —
e BORING 1 gu| 2z | wE
DEPTH 8 || sou EzL 0~ x -
N SAMPLE o = S<a | & 5 2 z
NO. Q |2| CASS | ELEV.(MSL.) 345  DATE COMPLETED 11/20/18 Foz | of (oY=
FEET £ |5] wses _— E— Y09 2= ez
] m
- |2 EQUIPMENT HOLLOW STEM AUGER BY: CB gx=| o ©
MATERIAL DESCRIPTION
% Teiaso l/ 77 1258 | 134
- 32 % =
L. / !
— — y -- SP =
Bla3s W/ -, - loose 12 118 | 19.0
- | 3843 [ =
L 40 doA
40 Bl@40' /]},{/ SC Clayey Sand, poorly-graded, loose, wet, reddish brown, very fine- to 17 112.9 18.6
-] }EAZ 4 —=—-h _ _ finc-grained, somesilt tracegravel. ST Tt
L 40 5 ] 1' Silty Sand, loose, saturated, reddish brown, fine- to coarse-grained. |
Bl@s2 M | 16 1151 | 188
| — k. '|- N =
| r |
- 1y :
0 | Bl@ss M ] 'i_l_ [ 16 | 1176 | 186
- 46 . [ —
- 48 S -
| r |
- 50 B1@50' . 1 * |l - medium dense, increase in fine-grained [ 2 120.4 16.0
L 1yt !
0 i ;]j]/_ || Sandwith Clay, poorly graded, loose wet, reddish brown, fine-to | | | |
- 54 f /{/1 / medium-grianed, some silt, trace fine gravel. —
57
Bl@55' l//i/{}/ 30 | 177 | 175
— 56 //l./)*/'l- -
- SP
-1 i
- 58 Z | ,{//}; B
. 0@ -
5%
Fi gure A1, A9899-06-01 BORING LOGS.GPJ
Log of Boring 1, Page 2 of 3
[] ... SAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
B .. DISTURBED OR BAG SAMPLE Al .. CHUNK sAMPLE ¥ ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PROJECT NO. A9899-06-01

. |E BORING 1 Buc| Z wE
DEPTH 8 || soL Ezl | o~ Ty
IN SAMPLE o) % CLASS EE0 | @ S g
NO. e (2 ELEV. (MSL.) 345 DATE COMPLETED 11/20/18 TRTES or e
FEET E |5 wscs) _— —_— Y03 | = | 22
3 |9 Wy
% EQUIPMENT HOLLOW STEM AUGER BY: CB ol e ©
MATERIAL DESCRIPTION
€0 _BJ.@&S.OJM B4 MI Sandy Silt with Clay, stiff, wet, reddish brown, fine-to medium-grained, trace 26 1155 169
\ gravel.
Total depth of boring: 60.5 feet
Fill to 3 feet.
Groundwater encountered at 40 feet.
Backfilled with soil cuttings and tamped.
Concrete patched.
*Penetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.
Fi gure A1 A9899-06-01 BORING LOGS.GPJ
J
Log of Boring 1, Page 3 of 3
SAMPLE SYMBOLS [] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST Bl . ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK sAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PROJECT NO. A9899-06-01

g BORING 2 zu~| 2 | o2
DEPTH 8 <] sou = E Q= Ty
IN SAMPLE 3 % CLASS c20 | & o i
NO. g = ELEV. (MSL.) 341 DATE COMPLETED 11/20/18 =0 = oy 2=
FEET £ |5] wses —_— E— Yol | = ez
— W
% EQUIPMENT HOLLOW STEM AUGER BY: CB o o ©
MATERIAL DESCRIPTION
0 AC: 5" BASE: 3.5"
— — ARTIFICIAL FILL —
) Gravelly Sand, well-graded, loose, dry, brown, fine- to coarse-grained.
B2@2 M 14 1148 | 75
] 1T ALLUVIUM
- 4 - l 1 l Silty Sand, very loose, dry, brown, fine- to coarse-grained, trace calcium -
B AB2@as [ i * | o carbonate nodules, trace fine gravel. >
= 6 - -:]_ 1 _:l_ =
N _ L4 - 1]
./]Z 4 Silty Sand with Clay, loose, slightly moist, reddish brown, fine- to
- g {B2@5S W 1 coarse-grained, trace calcium carbonate nodules, trace fine gravel. 12 112.8 10.4
= — % SM .
|, B2@9s [J/\/\/ -4
0 i ] 1T | Sand with Silt, poorly graded, loose, slightly moist, reddish brown, fine-to | | | |
= 12 EES medium-grained, trace calcium carbonate nodules, trace fine gravel. —
SP-SM
- Ap2@12. 5 L 17 | 1205 | 103
— 14 . :';'.:.._.-.__ e % Yy i R R
Y ¥ Silty Sand with Clay, loose, dry, brown, fine- to medium-grained, some
— —B2@14~5'[ LA calcium carbonate nodules. - 9
iy SM
| ] | -l ]
./7 4 Sandy Silt with Clay, hard, slightly moist, reddish brown, fine- to
- 15 {B2@17.5W". A - ML coarse-grained, trace calcium carbonate nodules. - 49 121.5 14.3
= — - , /_./_ 4 - £
/]_f 4 Silty Sand with Clay, medium dense, slightly moist, reddish brown, fine- to
- o0 —{B2@l 9,5'[ / coarse-grained, trace gravel. - 31
4 sM
— 22 A A =
= _B2@22.5' _/ - no recovery, sandy L 46
- 24 1 -4{/—- -1t s T T - - —— = — — — = — — - — — — & — — —
¥ Silty Clay with Sand, hard, slightly moist, dark brown, fine- to
— —32@245'[. e medium-grained, trace calcium carbonate and gravel. 35
L - e :
L og —{B2@27.5' - reddish brown L 48 120.1 143
0 i [ Silty Sand with Clay, medium dense, slightly moist, reddish brown, fine-to | | | |
Fi gure A2, A9899-06-01 BORING LOGS.GPJ
Log of Boring 2, Page 1 of 3
[] ... SAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... DRIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
B ... DISTURBED OR BAG SAMPLE A .. cHUNK SAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE IND
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

ICATED.
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PROJECT NO. A9899-06-01

. |E BORING 2 Buc| Z wE
DEPTH 8 < sow E Z E g w 5 £
IN SAMPLE 3 % CLASS EE2 | @g i
NO. (:E = ELEV. (MSL.) 341 DATE COMPLETED 11/20/18 =0 = oy 2=
FEET £ [B] wscs) —_— E— Y09 2= ez
3 |9 Wwyd
% EQUIPMENT HOLLOW STEM AUGER BY: CB o o ©
MATERIAL DESCRIPTION
— 30 - - - -
B2@29.5'I_ ﬁ/\/ medium-grained, trace gravel. 25
| 32 —] -- . |
/ . SM
» _B2@32.5' / L 43 127.4 14.2
- 34 /./V -
4
R _32@34,5'[;z A4 ____] IRT: S I I
/-_7 y Sandy Clay with Silt, stiff, moist, reddish brown, fine- to coarse-grained,
L 35 - A trace gravel. B
|-V
- - - A A =
. _32@37,5';/ " oL L 42 | 1203 | 171
| - / d % B
19284
L 40 _32@39,5[- i L 15
// R%A 4 - increase in silt content
| 42 —] 3 / -  — — — e — e — . — — — e — — . — — — ]
o j':I Clayey Sand with Silt, medium dense, wet, reddish brown, fine- to
— —32@42~5'. Al medium-grained, trace gravel. - 31 122.5 16.1
- 44 - fi -
_ _32@44,5'[ il SC L 25
0 i VI | | SandysSilt with Clay, stiff, wet, reddish brown, fine- to medium-grained, trace | | | |
| 4 IB2@ar s Y gravel. L 36 | 1170 | 179
|-V
- . b4 ML B
L 50 _32@49,5'[ Vo - 20
0 i Gl ] sty Sand, medium dense, wet, reddish brown, fine- to coarse-grained, trace | | | |
- 52 e 1 - SM gravel. |
u _ B2@52,5'l;_7 J 1 | SandySilt with Clay, hard, wet, reddish brown, fine- to coarse-grained. |- 47 | 1189 | 163 |
- / -
- 54 - e ML -
8%
i _32@54,5'[: A\ ____] 26 | | ___]
YK Silty Sand, medium dense, wet, reddish brown, fine- to coarse-grained, some
— 56 clay, trace gravel. —
» _ SM n
L 53 —{B2@57.5' 40 119.8 16.3
0 i 1 sc | Clayey Sand with Silt, medium dense, wet, reddish brown, fine-to0 | | [ ]
Fi gure A2, A9899-06-01 BORING LOGS.GPJ
Log of Boring 2, Page 2 of 3
SAMPLE SYMBOLS [] ... SAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. CHUNK sAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PROJECT NO. A9899-06-01

o —
g BORING 2 guc| & | w2
DEPTH 8 || sou EZL | 27 X
IN SAMPLE 3 % CLASS EE2 | @g i
NO. o |2 ELEV.(MSL.) 341  DATE COMPLETED 11/20/18 Foz | O )=
FEET E |5 wscs) _— —_— Y03 | » & o2
E |3 Wm
- |2 EQUIPMENT HOLLOW STEM AUGER BY: CB gx=| o ©
MATERIAL DESCRIPTION
— 60 > " - -
B2@59.5'I_ A medium-grained, trace gravel. 19
- —] -1 '/ SC -
_Zz/ %
- 62 1-rTrT1——— T "S- =~ < <+ ~—~  — o ———— ] ——— 1 ———T1———
] | Silty Sand, medium dense, wet, reddish brown with greenish gray mottles,
- —B2@62~5'l - l 1 l fine- to medium-grained, some fine gravel. - 49 120.7 15.9
- 64 — _'i '|-_ |. SM =
u _B2@64,5'[ Bl 1{| [ 24
o - B ) SN I S
. / / Clayey Sand, medium dense, saturated, reddish brown, fine- to
v/ . .
- — s / / medium-grained, some fine gravel. —
L o5 B2as.s ) Y // 45 | 173 | 170
I Sk SC u
7/
L o _B2@69.5'[§/'// e
/ / - dense
- —] : - / -
I (N S R RN DU
72 < : ; -
]_1 | Silty Sand, dense, wet, reddish brown, fine-grained, some fine gravel.
u _32@72,5'I'.l_ 1 1 | 66 | 1267 | 145
- 74 i * |. =
B _32@74,5'[ 1 {| , - 20
- - medium dense
— 76 l -|_ l SM —
- 78 _B2@77,5'.-:}' 1 |l - very dense L 50 (5") | 125.6 15.5
- a0 {mans]l { 1 ~dense [ 33
Sl
Total depth of boring: 80.5 feet
Fill to 3 feet.
Groundwater encountered at 40.5 feet.
Backfilled with soil cuttings and tamped.
Concrete patched.
*Penetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.
Fi gure A2, A9899-06-01 BORING LOGS.GPJ
Log of Boring 2, Page 3 of 3
[] ... SAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
B .. DISTURBED OR BAG SAMPLE Al .. CHUNK sAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PROJECT NO. A9899-06-01

Log of Boring 3, Page 1 of 3

e BORING 3 Zuc| £ | wE
DEPTH 8 2l soL E2 s g ° Ty
IN SAMPLE 3 % CLASS Ei0 | & o i
NO. o |2 ELEV. (MSL.) 350 DATE COMPLETED 11/21/18 TRTES or 2=
FEET E |5 wscs) —_— —_— Y03 | = | 22
> |O W@
% EQUIPMENT HOLLOW STEM AUGER BY: CB ot e ©
MATERIAL DESCRIPTION
0 AC: 6" BASE: NONE
— — ARTIFICIAL FILL —
Sand with Silt, loose, slightly moist brown with gray mottles, fine- to
- 2 BOERE \ medium-grained, some clay and gravel, trace carbonate nodules.
B {B3@2.5 M-tk ALLUVIUM 10 1149 | 64
IDOERN Sand with Silt, well-graded, loose, dry, fine- to coarse-grianed, brown, trace
-4 SRk carbonate nodules. B
i | B3@s W1l | sw-sm - some clay 9 107.1 | 9.1
- 6 B AN =
- 8 ISRk —
0 i ;]7 | | silty Sand with Clay, loose, slightly moist, fine- to coarse-grained, reddish | | | |
- 10 A brown. —
B3@10' ./(-*/ 11 1143 | 11.1
L %/ o i
- 14 AN -
i | B3@15 /M/ - increase in clay 12 172 | 129
— 16 / |
- 18 -—-/N/—:\:—- T T T I TG T A T T T e T T T T T T T T — — T — — — o — — —
AT Sandy Silt with Clay, hard, slightly moist, fine- to medium-grained, reddish
- - A - brown, trace carbonate nodules. B
"4
- 20 5% —
% 7 B3@20 l;//- 50 1240 | 131
» _ // / n
- 22 A- / -
i i yaPe ML B
- 24 drd o
- - g u
B3@25' | pdPd - trace gravel, increase in clay 44 118.2 16.1
— 26 '_/ -l -
s
N _ 'z n
AJar 4 ]
L 28 — 2 34 Silt with Sand, dense, slightly moist, reddish brown with grayish brown |
- mottles, fine- to medium-grained, some clay, trace gravel.
- - %% ML -
.
Fi gure A3, A9899-06-01 BORING LOGS.GPJ

SAMPLE SYMBOLS

|:| ... SAMPLING UNSUCCESSFUL

@ ... DISTURBED OR BAG SAMPLE

I:l ... STANDARD PENETRATION TEST

n ... CHUNK SAMPLE

. ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PROJECT NO. A9899-06-01

. |E BORING 3 Bur | Z WE
DEPTH 8 <] sou Fzl | @ ° Ty
IN SAMPLE o) % CLASS SO | &S g
NO. ] = ELEV. (MSL.) 350 DATE COMPLETED 11/21/18 =0 = oy Qe
FEET E |5 wscs) —_— —_— Y03 | = | 22
3 |O Wy a
% EQUIPMENT HOLLOW STEM AUGER BY: CB o o ©
MATERIAL DESCRIPTION
30 B3@30' / >4 70 119.4 15.4
- —] -[ '/ -
§4%
- 32 134 B
| _ AV =
/.
- 34 — / /- |
i | B3@ss A1 - no gravel [ 56 1168 | 164
- 36 - g4 ML -
1V
| _ A4 =
— 38 — '_ -/ A - -
B3@39' W 't - medium dense, moist 40 119.6 15.7
- 40 - AT -
Y A -
n i AN |
LV
— 42 ’ ;74/! -y ]
B3@42' l;/ ¥ Sandy Silt with Clay, stiff, wet, reddish brown, fine- to medium-grained. 30 112.0 18.8
B N 'z ML B
V1V b
— 44 . 1A 19 - " - 4., . L T T T T T T T T T . S T T T T T T, T T T T T T T T T T T T T
f Silt with Clay, firm, wet, reddish brown, fine- to medium-grained, trace sand
i | B3a@ss W ML [ 18 100.0 | 21.1
u | 4P [ | | SandySilt with Clay, stiff, wet, reddish brown, fine- to medium-grained. |- | | |
4
- % s 1) ML [ a1 1117 | 178
0 i 7 ) P ISR R
L 50 — ] | Silty Sand, medium dense, wet, reddish brown, fine- to medium-grained, |
B3@50' .l 1 l trace clay. 46 106.4 18.1
- 52 - Ayl =
L | s
- 54 — _-i —|‘_ |_ -
N i i {_-L |1 L]
B3@55' .;]Z % Silty Sand with Clay, medium dense, wet, reddish brown, fine- to 42 116.4 17.3
- 56 — A - medium-grained. —
/ SM
— 58 /'{).A% -
Fi gure A3 A9899-06-01 BORING LOGS.GPJ
H
Log of Boring 3, Page 2 of 3
[] ... SAMPLING UNSUCCESSFUL I .. STANDARD PENETRATION TEST B ... DRIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
B ... DISTURBED OR BAG SAMPLE A .. cHUNK SAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. A9899-06-01

EQUIPMENT HOLLOW STEM AUGER BY: CB

. |E BORING 3 Bur | Z WE
DEPTH 8 <] sou EzL g ° Ty
IN SAMPLE = CLASS Ei0 | & o i
NO. o |2 ELEV. (MSL) 350  DATE COMPLETED 11/21/18 EnZ | O Y=

FEET I 0 ere w=0 a5
RS 532 | 5= | g5
3 8 E 2 a (&}

O]

MATERIAL DESCRIPTION

— 60 g "
_Bl@ﬁﬁj BANY% SM - N0 recovery 33

Total depth of boring: 60.5 feet

Fill to 2 feet.

Groundwater encountered at 42 feet.
Backfilled with soil cuttings and tamped.
Concrete patched.

*Penetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.

A9899-06-01 BORING LOGS.GPJ

Figure A3,
Log of Boring 3, Page 3 of 3
|:| ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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APPENDIX B
LABORATORY TESTING

Laboratory tests were performed in accordance with generally accepted test methods of the “American
Society for Testing and Materials (ASTM)”, or other suggested procedures. Selected samples were tested
for direct shear strength, consolidation and expansion characteristics, plasticity indices, grain size
distribution, water-soluble sulfates, and in-place dry density and moisture content. The results of the
laboratory tests are summarized in Figures B1 through B12. The in-place dry density and moisture
content of the samples tested are presented on the boring logs, Appendix A.

Geocon Project No. A9899-06-01 February 17, 2021



7.0

DRY INITIAL FINAL
SAMPLE SOIL TYPE DENSITY MOISTURE (%) MOISTURE (%)
B1@5 SM 108.2 7.8 14.5

6.0 B1@ 15 SM 106.9 11.0 15.8

B1 @ 25 SM 114.6 16.0 18.5
B1 @ 35 SP 112.8 18.0 16.6

—~

LL 50

~

S 40

@) '

C

()]

e

wjd

U) 3.0

| -

®

()]

L

U) 2.0

¥

B1@ 25 / 81 @25
1.0 1
/ 35 B1@S5: PHI=36DEGREES;C= 0PSF
B1@5 B1 @ 15" PHI = 33 DEGREES ; C = 350 PSF
B1 @ 25 PHI = 33 DEGREES ; C = 630 PSF
B1 @ 35" PHI = 35 DEGREES ; C = 130 PSF
O | |
0 1.0 2.0 3.0 4.0 5.0 6.0

® Direct Shear, Saturated

Normal Pressure (KSF)

GEOCON

W E S T, I N C.

DIRECT SHEAR TEST RESULTS

&

ENVIRONMENTAL GEOTECHNICAL

3303 N. SAN FERNANDO BLVD. - SUITE 100 - BURBANK, CA 91504
FAX (818) 841-1704

PHONE (818) 841-8388 -

MATERIALS

8850 SUNSET BOULEVARD

WEST HOLLYWOOD, CALIFORNIA

DRAFTED BY: JS

CHECKED BY: JTA

FEB. 2021

PROJECT NO. A9899-06-01

FIG. B1




7.0

DRY INITIAL FINAL
SAMPLE SOIL TYPE DENSITY MOISTURE (%) MOISTURE (%)
B3 @ 42' ML 111.1 19.1 19.1
6.0 B3 @ 48' ML 111.7 17.6 19.8
B3 @ 55' SM 115.8 18.2 17.9
50

Shear Strength (KSF)

B3 @ 42" PHI = 35 DEGREES ; C = 320 PSF
B3 @ 48" PHI = 33 DEGREES ; C = 460 PSF
B3 @ 55" PHI = 33 DEGREES ; C = 380 PSF

1.0 2.0

3.0 4.0 5.0 6.0

Normal Pressure (KSF)

® Direct Shear, Saturated

GEOCON @

W E S T, I N C.

ENVIRONMENTAL GEOTECHNICAL ~ MATERIALS
3303 N. SAN FERNANDO BLVD. - SUITE 100 - BURBANK, CA 91504

PHONE (818) 841-8388 -

FAX (818) 841-1704

DIRECT SHEAR TEST RESULTS

8850 SUNSET BOULEVARD
WEST HOLLYWOOD, CALIFORNIA

DRAFTED BY: JS

CHECKED BY: JTA

FEB. 2021 PROJECT NO. A9899-06-01 FIG. B2




WATER ADDED AT 2 KSF

0 | B1@45'
2 I —
™~
4
\\
C 6 e e = ———— \\
@]
.c;u
xeo) 0 B1@50'
(s ——
U) 2 \\
c T~
@] SN
@) 4 ~
+— S~
c R
()] 6
O
| -
o
s . B1@55'
2 E—
\\
I~~~
4 ™~
——— ™~
6
B1@60'
0 ——— @
2 —
\\
™~
4
I~
™~
6 R ——
1 2 3 4 5 6 7 .8910 2 3 4 5 6 7 8910

Consolidation Pressure (KSF)

20

GEOCON

W E 8 T, 1

ENVIRONMENTAL

GEOTECHNICAL  MATERIALS

3303 N. SAN FERNANDO BLVD. - SUITE 100 - BURBANK, CA 91504

PHONE (818) 841-8388 -

FAX (818) 841-1704

CONSOLIDATION TEST RESULTS

8850 SUNSET BOULEVARD

WEST HOLLYWOOD, CALIFORNIA

Drafted by: JS

Checked by: JTA

FEB. 2021

PROJECT NO. A9899-06-01

FIG. B3




WATER ADDED AT 2 KSF

0 B2@32.5'
2 IR —
\\
4 \\\5_ \\
\\\__ \
C 6
O
.c;U
T B2@37.5'
5 —_—
(7)) 2 T \\\
5 — e
O 4 ]
—d
o
6
o
—
O]
s . B2@42.5'
~-—_\\
\\\
2 Sy
4 e N S~
6
0 B2@47.5'
\
2 T~
I~
4 e — o~
6
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SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS
ASTM D 4829-11

Moisture Content (%) Dry Expansion *UBC **CBC
Sample No. | Before After Density (pcf) Index Classification Classification
B3 @ 0-5' 8.6 11.7 115.3 0 Very Low Non-Expansive

¥ Reference: 1997 Uniform Building Code, Table 18-1-B.

- Reference: 2019 California Building Code, Section 1803.5.3

SUMMARY OF LABORATORY MAXIMUM DENSITY AND
AND OPTIMUM MOISTURE CONTENT TEST RESULTS
ASTM D 1557-12

Soil Maximum Dry Optimum
Sample No. Description Density (pcf) Moisture (%)
B3 @ 0-5' Brown Silty Sand 134.5 8.0
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SUMMARY OF LABORATORY POTENTIAL OF
HYDROGEN (pH) AND RESISTIVITY TEST RESULTS
CALIFORNIA TEST NO. 643

Sample No.

pH

Resistivity (ohm centimeters)

B1 @ 38-43'

7.9

1700 (Corrosive)

SUMMARY OF LABORATORY CHLORIDE CONTENT TEST RESULTS

EPA NO. 325.3
Sample No. Chloride lon Content (%)
B1 @ 38-43' 0.005

SUMMARY OF LABORATORY WATER SOLUBLE SULFATE TEST RESULTS

CALIFORNIA TEST NO. 417

Sample No.

Water Soluble Sulfate (% SQ,)

Sulfate Exposure®

B1 @ 38-43'

0.003

SO

* Reference: 2019 California Building Code, Section 1904 and 318-14 Table 19.3.1.1
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1 INTRODUCTION

In-situ seismic measurements using active- and passive-source surface wave techniques were
performed at the property located at 8850 Sunset Blvd, West Hollywood, California on January
4, 2021. The purpose of this investigation was to provide a shear (S) wave velocity profile to a
depth of 30 m (100 ft), or greater, and estimate the average S-wave velocity of the upper 30 m
(Vs30) or 100 ft (Vs1o0ft). The active-source surface wave technique utilized during this
investigation consisted of the multi-channel analysis of surface waves (MASW) method. The
passive-source surface wave technique consisted of the array microtremor method. The locations
of the active- and passive-source surface wave testing locations are shown on Figure 1. Array
microtremor measurements were made using a L-shaped array (Array 1) and MASW
measurements made in the parking lot of the structure (Array 2).

Vs3o is used in the NEHRP provisions and the Uniform Building Code (UBC) to separate sites
into classes for earthquake engineering design (BSSC, 2009). Vsioor: is used in the International
Building Code (IBC) for site classification. These site classes are as follows:

Class A — hard rock — V3o > 1500 m/s (UBC) or Vsioott > 5,000 ft/s (IBC)
Class B —rock — 760 < Vs30 < 1500 m/s (UBC) or 2,500 < Vs1o0t < 5,000 ft/s (IBC)
Class C — very dense soil and soft rock — 360 < Vs3o < 760 m/s (UBC)

or 1,200 < Vs1oort < 2,500 ft/s (IBC)
Class D - stiff soil — 180 < Vs30 < 360 m/s (UBC) or 600 < Vsoot < 1,200 ft/s (IBC)
Class E — soft soil — Vs30 < 180 m/s (UBC) or Vsiooft < 600 ft/s (IBC)
Class F — soils requiring site-specific evaluation

At many sites, active surface wave techniques (MASW) with the utilization of portable energy
sources, such as hammers and weight drops, are sufficient to obtain S-wave velocity sounding to
30 m (100 ft) depth. At sites with high ambient noise levels and/or very soft soils, these energy
sources may not be sufficient to image to this depth and a larger energy source, such as a
bulldozer, is necessary. Alternatively, passive surface wave techniques, such as the array
microtremor technique can be used to extend the depth of investigation at sites that have
adequate ambient noise conditions. It should be noted that two-dimensional passive-source
surface wave arrays (e.g., triangular, circular, or L-shaped arrays) are expected to perform better
than linear arrays.

This report contains the results of the active and passive surface wave measurements conducted
at the site. An overview of the surface wave methods is given in Section 2. Field and data
reduction procedures are discussed in Sections 3 and 4, respectively. Data modeling is presented
in Section 5 and interpretation and results are presented in Section 6. References and our
professional certification are presented in Sections 7 and 8, respectively.
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2 OVERVIEW OF SURFACE WAVE TECHNIQUES

2.1 Introduction

Active- and passive-source (ambient vibration) surface wave techniques are routinely utilized for
site characterization. Active surface wave techniques include the spectral analysis of surface
waves (SASW) and multi-channel array surface wave (MASW) methods. Passive surface wave
techniques include the horizontal over vertical spectral ratio (HVSR) technique and the array and
refraction microtremor methods.

The basis of surface wave methods is the dispersive characteristic of Rayleigh and Love waves
when propagating in a layered medium. Surface waves of different wavelengths () or
frequencies (f) sample different depth. As a result of the variance in the shear stiffness of the
distinct layers, waves with different wavelengths propagate at different phase velocities; hence,
dispersion. A surface wave dispersion curve is the variation of Vg or Vi with A or f. The
Rayleigh wave phase velocity (Vr) depends primarily on the material properties (Vs, mass
density, and Poisson’s ratio or compression wave velocity) over a depth of approximately one
wavelength. The Love wave phase velocity (V) depends primarily on Vs and mass density.
Rayleigh and Love wave propagation are also affected by damping or seismic quality factor (Q).
Rayleigh wave techniques are utilized to measure vertically polarized S-waves (Sv-wave);
whereas Love wave techniques are utilized to measure horizontally polarized S-waves (Sn-
wave).

2.2 Surface Wave Techniques

The MASW and array microtremor techniques were utilized during this investigation and are
discussed below.

2.2.1 MASW Technique

A description of the MASW method is given by Park, 1999a and 1999b and Foti, 2000. Ground
motions are typically recorded by 24, or more, geophones typically spaced 1 to 3 m apart along a
linear array and connected to a seismograph. Energy sources for shallow investigations include
various sized hammers and vehicle mounted weight drops. When applying the MASW technique
to develop a one-dimensional (1-D) Vs model, it is preferable to use multiple-source offsets from
both ends of the array. The most commonly applied MASW technique is the Rayleigh-wave
based MASW method, which we refer to as MASRW to distinguish from Love-wave based
MASW (MAS.W). MASRW and MASLW acquisition can easily be combined with P- and S-
wave seismic refraction acquisition, respectively. MASRW data are generally recorded using a
vertical source and vertical geophone but may also be recorded using a horizontal geophone with
radial (in-line) orientation. MAS_ W data are recorded using transversely orientated horizontal
source and transverse horizontal geophone.

A wavefield transform is applied to the time-history data to convert the seismic record from
time-offset space to frequency-wavenumber (f-k) space in which the fundamental or higher
surface-wave modes can be easily identified as energy maxima and picked. Frequency and/or
wavenumber can easily be mapped to phase velocity, slowness, or wavelength using the
following properties: k = 2r/A, A = v/f. Common wave-field transforms include: the f-k
transform (a 2D fast Fourier transform), slant-stack transform (also referred to as intercept-
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slowness or t-p transform and equivalent to linear Radon transform), frequency domain
beamformer, and phase-shift transform. The minimum wavelength that can be recovered from
MASW data set without spatial aliasing is equal to the minimum receiver spacing. Occasionally,
SASW analysis procedures are used to extract surface wave dispersion data, from fixed receiver
pairs, at smaller wavelengths than can be recovered by wavefield transformation. Construction of
a dispersion curve over the wide frequency/wavelength range necessary to develop a robust Vs
model while also limiting the maximum wavelength based on an established near-field criterion
(e.g. Yoon and Rix, 2009; Li and Rosenblad, 2011), generally requires multiple source offsets.

Although the clear majority of MASW surveys record Rayleigh waves, it has been shown that
Love wave techniques can be more effective in some environments, particularly shallow rock
sites and sites with a highly attenuative, low velocity surface layer (Xia, et al., 2012;
GEOVision, 2012; Yong, et al., 2013; Martin, et al., 2014). Rayleigh wave techniques, however,
are generally more effective at sites where velocity gradually increases with depth because larger
energy sources are readily available for the generation of Rayleigh waves. Rayleigh wave
techniques are also more applicable to sites with high velocity layers and/or velocity inversions
because the presence of such structures is more apparent in the Rayleigh wave dispersion curves
than in Love wave dispersion curves. Rayleigh wave techniques are preferable at sites with a
high velocity surface layer because Love waves do not theoretically exist in such environments.
Occasionally, the horizontal radial component of a Rayleigh wave may yield higher quality
dispersion data than the vertical component because different modes of propagation may have
more energy in one component than the other. Recording both the vertical and horizontal
components of the Rayleigh wave is particularly useful at sites with complex modes of
propagation or when attempting to recover multiple Rayleigh wave modes for multi-mode
modeling as demonstrated in Dal Moro, et al, 2015. Joint inversion of Rayleigh and Love wave
data may yield more accurate Vs models and also offer a means to investigate anisotropy, where
Sv- and Sx-wave velocity are not equal, as shown in Dal Moro and Ferigo, 2011.

2.2.2 Array Microtremor Technique

A detailed discussion of the array microtremor method can be found in Okada, 2003. Unlike
active source techniques which use an active energy source (i.e. hammer), the array microtremor
technique (also referred to as passive surface wave or array ambient vibration method) records
background noise (ambient vibrations) emanating from ocean wave activity, wind noise, traffic,
industrial activity, construction, etc. The technique uses 4, or more, receivers aligned in a 2-
dimensional array. Triangle, circle, semi-circle, and “L” shaped arrays are commonly used,
although any 2-dimensional arrangement of receivers can be used. For investigations of the
upper 100 m, receivers typically consist of 1 to 4.5 Hz geophones. For deeper investigations, 5 to
120 s seismometers are generally utilized. The nested triangle array, which consists of several
embedded equilateral triangles, is popular as it provides accurate dispersion curves with a
relatively small number of geophones. The “L” array is useful at sites located at the corner of
intersecting streets. The maximum receiver separation in an array should be at a minimum equal
to the desired depth of investigation. Typically, 15 to 60 minutes of ambient vibration data is
recorded depending on the size of the array, desired depth of investigation, and noise conditions.
Investigations to depths on the order of 1 km may require that ambient vibrations are recorded
for a much longer duration. The surface wave dispersion curve is typically estimated from array
microtremor data using various f-k methods such as beamforming (Lacoss, et al., 1969), and
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maximume-likelihood (Capon, 1969), and the spatial-autocorrelation (SPAC) method. The beam-
forming and maximum-likelihood methods are generally referred to as the frequency
wavenumber (FK) and high-resolution frequency wavenumber (HRFK or HFK) methods. The
SPAC method was originally based on work by Aki, 1957 and has since been extended and
modified (Ling and Okada, 1993 and Ohori et al., 2002) to permit the use of noncircular arrays,
and is now collectively referred to as extended spatial autocorrelation (ESPAC or ESAC).
Further modifications to the SPAC method permit the use of irregular or random arrays (Bettig et
al., 2001). Although it is common to apply SPAC methods to obtain a surface wave dispersion
curve for modeling, other approaches involve direct modeling of the coherency data, also
referred to as SPAC coefficients (Asten, 2006 and Asten, et al., 2015). The beam-forming and
maximume-likelihood methods are generally referred to as the frequency wavenumber (FK) and
high-resolution frequency wavenumber (HRFK or HFK) methods, respectively. More recently, a
Rayleigh wave three-component beamforming method (RTBF) has been developed (Wathelet, et
al., 2018) and appears to offer significant resolution enhancements over other methods.

FK, HRFK and RTBF methods are generally expected to perform better when ambient vibration
sources are not azimuthally well-distributed (e.g. rural area where the primary noise source is a
large industrial facility). SPAC methods are expected to perform better when noise sources are
azimuthally well-distributed (e.g. in a large urbanized area).

The minimum wavelength surface wave that can be extracted from an array microtremor dataset
acquired utilizing a symmetric array is typically set equal to the minimum receiver spacing. The
maximum wavelength is often set equal to twice the maximum receiver separation for SPAC
analysis and the maximum receiver spacing for FK analysis.

2.3 Surface Wave Dispersion Curve Modeling

The dispersion curves generated from the active and passive surface wave soundings are
generally combined and modeled using iterative forward and inverse modeling routines. The
final model profile is assumed to represent actual site conditions. The theoretical model used to
interpret the dispersion curve assumes horizontally layered, laterally invariant, homogeneous-
isotropic material. Although these conditions are seldom strictly met at a site, the results of
active and/or passive surface wave testing provide a good “global” estimate of the material
properties along the array. The results may be more representative of the site than a borehole
“point” estimate.

The surface wave forward problem is typically solved using the Thomson-Haskell transfer-
matrix (Thomson, 1950; Haskell, 1953) later modified by Dunkin (1965) and Knopoff (1964),
dynamic stiffness matrix (Kausel and Roésset, 1981), or reflection and transmission coefficient
(Kennett, 1974) methods. All of these methods can determine fundamental- and higher-mode
phase velocities, which correspond to plane waves in 2-D space. The transfer-matrix method is
often used in MASW and passive surface-wave software packages, whereas the dynamic
stiffness matrix is utilized in many SASW software packages. MASgRW and/or passive surface-
wave modeling may involve modeling of the fundamental mode, some form of effective mode,
or multiple individual modes (multi-mode). As outlined in Roésset et al. (1991), several options
exist for forward modeling of Rayleigh wave SASW data. One formulation takes into account
only fundamental mode plane Rayleigh-wave motion (called the 2-D solution), whereas another
includes all stress waves (e.g. body, fundamental, and higher mode surface waves) and
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incorporates a generalized receiver geometry (3-D global solution) or actual receiver geometry
(3-D array solution).

The fundamental mode assumption is generally applicable to modeling Rayleigh-wave
dispersion data collected at normally dispersive sites, providing there are not abrupt increases in
velocity or steep velocity gradients. Effective-mode or multi-mode approaches are often required
for irregularly dispersive sites and sites with steep velocity gradients at shallow depth. If active
and passive surface wave data are combined or MASRW data are combined from multiple
seismic records with different source offsets and receiver gathers, then effective-mode
computations are limited to algorithms that assume far-field plane Rayleigh wave propagation.
Local search (e.g. linearized matrix inversion methods) or global search methods (e.g., Monte
Carlo approaches such as simulated annealing, generic algorithms and neighborhood algorithm)
are typically used to solve the inverse problem.

The maximum wavelength (Amax) recovered from a surface wave data set is typically used to
estimate depth of investigation although a sensitivity analysis of the Vs models would be a more
robust means to estimate depth of investigation. For normally dispersive velocity profiles with a
gradual increase in Vs with depth, the maximum depth of investigation is on the order of Amax/2
for both Rayleigh and Love wave dispersion data. For velocity profiles with an abrupt increase in
Vs at depth, the maximum depth of investigation is on the order of Amax/3 for Rayleigh wave
dispersion data but less than Amax/3 for Love wave dispersion data. The depth of investigation
can be highly variable for sites with complex velocity structure (e.g. high velocity layers).

As with all surface geophysical methods, the inversion of surface wave dispersion data does
not yield a unique Vs model and multiple possible solutions may equally fit the experimental
data. Based on experience at other sites, the shear wave velocity models (Vs and layer
thicknesses) determined by surface wave testing are within 20% of the velocities and layer
thicknesses that would be determined by other seismic methods (Brown, 1998). The average
velocity of the upper 30 m, however, is much more accurate, often to better than 5%, because it
IS not sensitive to the layering in the model. Because Vs3o does not appear to be sensitive non-
uniqueness inherent in Vs models derived from surface wave dispersion curves (Martin et al.,
2006, Comina et al., 2011), it can be accurately estimated from a single Vs model.

It may not always be possible to develop a coherent, fundamental mode dispersion curve over
sufficient frequency range for modeling due to dominant higher modes with the higher modes
not clearly identifiable for multi-mode modeling. It may, however, be possible to identify the
Rayleigh wave phase velocity of the fundamental mode at 40 m wavelength (Vra0) in which case
Vs3o can at least be estimated using the Brown et al., 2000 relationship:

Vs30 = 1.045VRao

This relationship was established based on a statistical analysis of a large number of surface
wave data sets from sites with control by velocities measured in nearby boreholes and has been
further evaluated by Martin and Diehl, 2004, and Albarello and Gargani, 2010. Further
investigation of this approach has revealed that Vszo is generally between Vrs4o and Vras with
Vrao Often being most appropriate for shallow groundwater sites and Vrss for deep ground water
sites. A detailed study of such an approach for Love wave dispersion data has not been
conducted; however, preliminary analysis demonstrates that Vsso is generally between V5o and
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Viss. Although we do not recommend that these empirical Vsso estimates replace modeling of
surface wave dispersion data, they do offer a means of cost effectively evaluating Vszo over a
large area. Vrao Or V55 can also be used to quantify error in Vszo by evaluating the scatter in the
dispersion data at these wavelengths.
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3 FIELD PROCEDURES

The active- and passive-source surface wave sounding locations at the site were established by
GEOVision personnel and are shown in Figure 1. Two types of surface wave data were acquired
at the site: an active-source surface wave array to characterize near-surface velocity structure and
a passive-source surface wave array to characterize deeper velocity structure. Passive surface
wave data were acquired along Array 1 using the array microtremor method. Active surface
wave data were acquired along Array 2 using the MASW technique.

The passive surface wave equipment consisted of two Geometrics Geode signal enhancement
seismographs, 4.5 Hz vertical geophones, and seismic cables. The L-shaped Array 1 consisted of
44, 4.5 Hz geophones spaced 4 m (13.1 ft) apart with lengths of the legs of the array being 72
and 100 m (236 and 328 ft), respectively. Ambient noise measurements were made along the
passive array for about 30 minutes (63, 30 second seismic records) with a 2 ms sample rate. All
passive surface wave data were stored on a laptop computer for later processing. The field
geometry and associated files names were documented in field notes.

MASW equipment used during this investigation consisted of a Geometrics Geode signal
enhancement seismographs 4.5 Hz vertical geophones, seismic cable, a 4 Ib hammer, a 10 Ib
sledgehammer, and a 240 Ib accelerated weight drop (AWD). MASW data were acquired along a
linear array of 24 geophones spaced 1.5 m (4.9 ft) apart. Shot points were located between 1.5
and 9 m (4.9 and 29.5 ft) from the end geophone locations and at 9 m (29.5 ft) intervals in the
interior of the array. The 4 Ib hammer and/or 10 Ib sledgehammer were used for the near offset
source locations and interior source locations. The AWD was used for source locations offset
from the ends of the array. Data from the transient impacts (hammers) were generally averaged 5
to 10 times to improve the signal-to-noise ratio. All field data were saved to hard disk and
documented on field data acquisition forms.
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4 DATA REDUCTION

The MASW data were reduced using the software Seismic Pro Surface V9.0 developed by
Geogiga and multiple in-house scripts for various data extraction and formatting tasks, with all
data reduction documented in a Microsoft Excel spreadsheet.

The following steps were used for data reduction:

Input seismic records to be used for analysis into software package.

Check and correct source and receiver geometry as necessary.

Select offset range used for analysis (multiple offset ranges utilized for each seismic
record as discussed below) and document in spreadsheet.

Apply phase shift transform to seismic record to convert the data from time — offset to
frequency — phase velocity space.

Identify, pick, save, and document dispersion curve.

Change the receiver offset range and repeat process.

Repeat process for all seismic records.

Use in-house script to apply near-field criteria with maximum wavelength set equal to 1.0
times the source to midpoint of receiver array distance.

Use in-house script to merge multiple dispersion curves extracted from the MASW data
collected along each seismic line for a specific source type (different source locations,
different receiver offset ranges, etc.).

Edit dispersion data, as necessary (e.g. delete poor quality curves and outliers).
Calculate a representative dispersion curve at equal log-frequency or log-wavelength
spacing for the MASW dispersion data using a moving average, polynomial curve fitting
routine.

This unique data reduction strategy, which can involve combination of over 50 dispersion curves
for a 1D sounding, is designed for characterizing sites with complex velocity structure that do
not yield surface wave dispersion data over a wide frequency range from a single source type or
source location. The data reduction strategy ensures that the dispersion curve selected for
modeling is representative of average conditions beneath the array and spans as broad a
frequency/wavelength range as possible while considering near field effects.

The array microtremor data were reduced using the Seisimager software package developed by
Oyo Corporation/Geometrics, Inc. and the following steps:

The processing sequence for implementation of the ESAC method in the Seisimager software
package is as follows:

Input all seismic records for a dataset into software.

Load receiver geometry (x and y positions) for each channel in seismic record.
Calculate the SPAC coefficients for each seismic record and average.

Optionally, select a subset of receiver offset ranges for analysis (e.g. only select
receiver pairs with multiple azimuths).

e For each frequency calculate the RMS error between the SPAC coefficients and a
Bessel function of the first kind and order zero over a user defined phase velocity
range and velocity step.
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e Plot an image of RMS error as a function for frequency (f) and phase velocity (v).

e Identify and pick the dispersion curve as the continuous trend on the f-v image
with the lowest RMS error.

e Repeat the process for all arrays and time blocks.

e Use an in-house script to convert dispersion curves to appropriate format for
editing.

e Edit dispersion data, as necessary, and use in-house script to combine all
dispersion data after setting maximum wavelength to about 2 to 3 times the
maximum receiver spacing.

e Calculate a representative dispersion curve for the passive dispersion data from
each array using a moving average polynomial curve fitting routine.

The representative dispersion curves from the active and passive surface wave data were
combined and the moving average polynomial curve fitting routine in WinSASW V3 was used to
generate a composite representative dispersion curve for modeling. During this process, the
active and passive surface wave dispersion data were given equal weights. An equal logarithm
wavelength sample rate was used for the representative dispersion curve to reflect the gradual
loss in model resolution with depth.
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5 DATA MODELING

Surface wave data were modeled using the fundamental mode routine in WinSASW V3 software
package. During this process, an initial velocity model was generated based on general
characteristics of the dispersion curve and the inverse modeling routine utilized to adjust the
layer Vs until an acceptable agreement with the observed data was obtained. Layer thicknesses
were adjusted, and the inversion process repeated until a Vs model was developed with low RMS
error between the observed and calculated dispersion curves. In many cases, once an acceptable
Vs model is developed, layer thicknesses are again adjusted, and the inversion process repeated
to develop an ensemble of Vs models with similar RMS error to quantify non-uniqueness. The
primary purpose of this investigation was to estimate Vsso and, therefore, it was not considered
necessary to develop multiple Vs models. Data inputs into the modeling software include layer
thickness, S-wave velocity, P-wave velocity or Poisson’s ratio, and mass density. P-wave
velocity and mass density only have a very small influence (i.e. less than 10%) on the S-wave
velocity model generated from a surface wave dispersion curve. However, realistic assumptions
for P-wave velocity, which is significantly impacted by the location of the saturated zone, and
mass density will slightly improve the accuracy of the S-wave velocity model.

Constant mass density values of 1.81 to 2.06 gm/cm? (113 to 129 Ib/ft%) were used in the velocity
profiles for subsurface soils/rock depending on P- and S-wave velocity. Within the normal range
encountered in geotechnical engineering, variation in mass density has a negligible (+2%) effect
on the estimated Vs from surface wave dispersion data. During modeling of Rayleigh wave
dispersion data, the compression wave velocity, Vp, for unsaturated sediments was estimated
using a Poisson’s ratio, v, of 0.3 and the relationship:

Ve = Vs [(2(1-))/(1-2v)]°S

Poisson’s ratio has a larger effect than density on the estimated Vs from Rayleigh wave
dispersion data. Achenbach (1973) provides approximate relationship between Rayleigh wave
velocity (VRr), Vs and v:

Vr = Vs [(0.862 +1.14 v)/(1+ V)]

Using this relationship, it can be shown that Vs derived from Vr only varies by about 10% over
possible 0 to 0.5 range for Poisson’s ratio where:

Vs=1.16Vrforv=0
Vs=1.05Vgrforv=0.5

The realistic range of the Poisson’s ratio for typical unsaturated sediments is about 0.25 to 0.35.
Over this range, Vs derived from modeling of Rayleigh wave dispersion data will vary by about
5%. An intermediate Poisson’s ratio of 0.3 was selected for modeling to minimize any error
associated with the assumed Poisson’s ratio.

High Poisson’s ratio saturated sediments with Ve > 1,500 m/s (4,921 ft/s) were constrained at an
approximate depth of 6 m (19.7 ft) based on interactive analysis of seismic refraction first arrival
data.
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6 INTERPRETATION AND RESULTS

The fit of the calculated fundamental mode dispersion curve to the experimental data collected
along Arrays 1 and 2 and the modeled Vs profile for the surface wave sounding are presented as
Figure 2. The resolution decreases gradually with depth due to the loss of sensitivity of the
dispersion curve to changes in Vs at greater depth. The Vs profile used to match the field data is
provided in tabular form in both metric and Imperial units as Tables 1 and 2.

The Rayleigh wave phase velocities from the passive surface wave array are in acceptable
agreement with those from the MASW data in the region of overlapping wavelength. Differences
in dispersion data from the two methods are expected to be associated with lateral velocity
variability beneath the respective arrays. Scatter in the dispersion data from each technique is
expected to be primarily associated with lateral velocity variability beneath the array.

The estimated depth of investigation for the combined active and passive surface wave sounding
is about 50 m (164 ft). The Vs model indicates that Vs gradually increases with depth from about
190 m/s (630 ft/s) immediately below the surface to about 600 m/s (1,970 ft/s) at a depth of
about 43 m (141 ft).

The average shear wave velocity to a depth of 30 m (Vs30) is 308 m/s for the Arrays 1 and 2 Vs
model. The average shear wave velocity to a depth of 100 ft (Vs1ooft) is 1,017 ft/s for the Vs
model. Therefore, according to the NEHRP provisions of the Uniform Building Code, the area in
the vicinity of Arrays 1 and 2 is classified as Site Class D, stiff soil. The proposed structure at the
site is expected to have multiple underground levels and, therefore, the average S-wave velocity
was also computed between 35 and 135 ft (Vs3s-1351t) and 70 and 170 ft (Vs7o-170t). Vsas-135f IS
1,229 ft/s and Vs7o-170ft IS 1,514 ft/s.

Table 1 Arrays 1 and 2 Vs Model (Metric Units)

Depth to Layer S-Wave Inferred Inferred Assumed
- . P-Wave . . -
Top of Thickness | Velocity . Poisson's Density
Velocity . 3
Layer (m) (m) (m/s) (m/s) Ratio (g/cm?®)
0 1 192 360 0.300 1.81
1 2 234 438 0.300 1.87
3 3 301 563 0.300 1.93
6 10 305 1750 0.484 1.93
16 12 327 1850 0.484 1.94
28 15 484 2000 0.469 2.02
43 Half Space 601 2100 0.455 2.06
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Table 2 Arrays 1 and 2 Vs Model (Imperial Units)

Depth to Layer S-Wave IPnf\?Vrred Inferred Assumed
- : -Wave . . )

Top of Thickness | Velocity Velocit Poisson's Density

Layer (ft) (ft) (ft/s) y Ratio (Ib/ft3)
(ft/s)

0.0 3.3 631 1181 0.300 113
3.3 6.6 768 1437 0.300 117
9.8 9.8 987 1846 0.300 120
19.7 32.8 1001 5741 0.484 120
525 394 1073 6070 0.484 121
91.9 49.2 1589 6562 0.469 126
141.1 Half Space 1970 6890 0.455 129
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8 CERTIFICATION

All geophysical data, analysis, interpretations, conclusions, and recommendations in this
document have been prepared under the supervision of and reviewed by a GEOVision California
Professional Geophysicist.

Reviewed and approved by,

01/21/2021
Date

Antony J. Martin
California Professional Geophysicist, P. Gp.
GEOVision Geophysical Services

*  This geophysical investigation was conducted under the supervision of a California
Professional Geophysicist using industry standard methods and equipment. A high degree of
professionalism was maintained during all aspects of the project from the field investigation
and data acquisition, through data processing interpretation and reporting. All original field
data files, field notes and observations, and other pertinent information are maintained in the
project files and are available for the client to review for a period of at least one year.

A professional geophysicist’s certification of interpreted geophysical conditions comprises a
declaration of his/her professional judgment. It does not constitute a warranty or guarantee,
expressed or implied, nor does it relieve any other party of its responsibility to abide by
contract documents, applicable codes, standards, regulations or ordinances.
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8850 Sunset Blvd. LLC

c/o Mike Unwin

Plus Development Group

8920 West Sunset Boulevard, #200A
West Hollywood, California 90069

Subject: RESPONSE TO GEOTECHNICAL, GEOLOGY, AND SEISMIC REVIEW SHEET
PROPOSED HOTEL AND CONDOMINIUM DEVELOPMENT
8850 SUNSET BOULEVARD, WEST HOLLYWOOD, CALIFORNIA
APNS 4339-017- 001 THROUGH -008

References: Geotechnical Investigation prepared by Geocon West, Inc., dated February 17, 2021;

City of West Hollywood Geotechnical, Geology, and Seismic Review Sheet, Review
No. 1, dated May 4, 2021.

Dear Mr. Unwin:

This letter has been prepared in response to the referenced Geotechnical, Geology, and Seismic Review
Sheet prepared by the City of West Hollywood, consisting of six comments, dated May 4, 2021.
A copy of the review letter is appended herein.

Comment 1:  Site-Specific Ground Motion Hazard Analysis -- page 6

a) Please explain why site-specific ground motion analysis is performed for this
project.

b) Section 6.3.2: The text states that Vs,30 of 560 m/s was utilized in the UHT tool.
It appears that the tool offers only 537 m/s option. Please explain or correct.

c) Section 6.3.2: UHT was utilized to develop the probabilistic RotD050 ARS.
Please confirm that appropriate ratios associated with RotD050 accelerations
from Shahi et al. were used to obtain maximum rotated direction ARS.

d) Section 6.3.3: USGS NSHMP-HAZ-WS Response Spectra application was used
for the deterministic analysis. This application yields RotD050 accelerations for
the 2014 NGA West 2 models. However, the text states that geometric mean
accelerations were rotated to the maximum direction. Please clarify or correct.

e) Section 6.3.5: Please provide 2019 CBC ground motion parameters to develop
2019 CBC ARS. It is not clear why parameters for Site Class B are utilized in the
provided table?

f)  Please include comparison of the code and site-specific parameters and ARS (in a
table and on Figure 9)

g) Section 6.3.7: Please verify that the PGAw provided in the table is indeed
geometric mean and not RotD050.
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h)  Figure numbers 6, 7 and 8 referenced in the text are incorrect. Figure 8 appears
to have an incorrect title.

Response 1:  a) There is not a condition on this project which requires a site-specific ground motion
analysis. The Building Code does allow a site-specific ground motion analysis to be
used for any project, and the project elected to perform this study.

b) Acknowledged. The 560 m/s is a typographical error. A shear wave velocity (Vs30)
of 537 m/s (Site Class C) was utilized in the UHT tool.

c) Confirmed, the rotation factors developed by Shahi and Baker (2013, 2014) were
used to convert the RotD50 spectral accelerations to RotD100 (i.e. maximum rotated
component).

d) Acknowledged, based on the use of the NGA-West2 GMPEs, the deterministic
spectral accelerations are RotD50 values.

e) We assume that the reviewer is referring to the table provided under Section 6.3.5.
These values are provided for reference only, and only the Class B parameters are
provided because the values of Sus, Smi1, Sps, Sp1 are superseded by the site-specific
values.

At the reviewer’s request, the following table summarizes site-specific design criteria
obtained from the 2019 California Building Code (CBC; Based on the 2018
International Building Code [IBC] and ASCE 7-16), Chapter 16 Structural Design,
Section 1613 Earthquake Loads. The data was calculated using the online application
Seismic Design Maps, provided by OSHPD.
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2019 CBC SEISMIC DESIGN PARAMETERS

Parameter Value 2019 CBC Reference
Site Class C Section 1613.2.2
MCERr Ground Motion Spectral Response .
Acceleration — Class B (short), Ss 2.1229 Figure 1613.2.1(1)
MCEg Ground Motion Spectral Response .
Acceleration — Class B (1 sec), S1 0.769 Figure 1613.2.1(2)
Site Coefficient, Fa 1.2 Table 1613.2.3(1)
Site Coefficient, Fy 1.4 Table 1613.2.3(2)

Site Class Modified MCEgr Spectral Response

Acceleration (short), Sws 2.5469 Section 1613.2.3 (Eqn 16-36)

Site Class Modified MCEgr Spectral Response

Acceleration — (1 sec), S 1.064g Section 1613.2.3 (Eqn 16-37)

Spectral Response Acceleration (short), Sps

: :
5% Damped Design 16979 | Section 1613.2.4 (Eqn 16-38)

Spectral Response Acceleration (1 sec), Sp1

- :
5% Damped Design 0.709g | Section 1613.2.4 (Eqn 16-39)

Comment 2:

f) At the reviewer’s request, we have plotted the MCE RotD100, MCE RotD50,
DE RotD100, and General Code MCE response spectra on the same plot as Figure 1.
We have also provided the values of these curves in tabular format on Figure 2.

g) Acknowledged. The use of the NGA-West 2 Ground Motion Prediction Equations
(GMPESs) is considered to be the current standard of practice and they provide RotD50
spectral acceleration values. The prior set of GMPEs (the NGA-West set) were
developed to provide geometric mean values of ground acceleration. It is the
understanding of the undersigned engineer that the state of practice within the ground
motion community is to use the RotD50 ground motions and that the reference to
geometric mean ground motions within ASCE 7-16 is an artifact of the NGA-West
GMPEs. The most important characteristic of ASCE 7-16 Section 21.5 is that the peak
ground acceleration to be used in geotechnical evaluations should be calculated
without the risk coefficient. The difference between geometric mean and RotD50
ground motions is very small, as discussed in Boore et al 2006 and Boore 2010. It is
the opinion of the undersigned engineer that the PGAwm value presented in the
referenced Geotechnical Report meets the intent of the Building Code.

h) Acknowledged. The referenced figure numbers 6, 7, and 8 should be revised to
Figures 8, 9, and 10, respectively.

Liquefaction Potential — page 11
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Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

a) It is notable that the Consultant utilizes 1996 method of analysis as there has
been appreciable advance in the field. Specifically, Cetin (2004) and Idriss &
Boulanger (2008, 2015) methods should be considered in modern analyses.
Although analysis update is not requested, please comment.

b) It is noted that the CBC 2019 81803.5.12 clearly requires evaluation of
liquefaction for MCE ground motions. The Consultant provides analyses also
based on “Design Earthquake” and 2/3=PGAM. It is understood that this
approach is adopted by the City of Los Angeles, but it is not necessary in the city
of West Hollywood. Although analysis update is not requested, please
acknowledge.

a) We have used the 1996 spreadsheet by Thomas Blake as a starting point and have
updated it based on recent industry findings. It is the opinion of the undersigned
engineer that the liquefaction analysis as presented in the referenced Geotechnical
Investigation report dated February 17, 2021 may be relied upon.

b) Acknowledged.

Mat Foundation Design - page 22

Please show determination of the provided reference subgrade modulus of 100 pci and
200 pci for the undisturbed and prepared mat subgrade respectively, considering the
saturated conditions at the subgrade.

The subgrade modulus values were provided as a starting point that should be reduced
in accordance with the equation provided in the referenced report dated February 17,
2021. It is our understanding that the reduced subgrade modulus will then be revised
using an iterative design process, which analyzes various subgrade moduli and the
resulting settlements. The final subgrade modulus will be coordinated and verified
with the project structural engineer.

Foundation Settlement — page 24

Please provide calculations justifying the reported 1 inch of settlement considering the
recommended allowable bearing pressure, the provided compressibility test results,
presence of groundwater, and the large mat footprint.

We have prepared an analysis of the anticipated foundation settlement using an excel
spreadsheet based on Boussinesq theory for stress distribution. The settlement analysis
is evaluated by modeling the mat foundation with 10-foot by 10-foot grid elements.
The spreadsheet calculates the anticipated settlement at each grid element based on the
Boussinesq theory for stress distribution, for each depth layer that has been specified,
and includes consideration of the influence of the loading of all adjacent grid elements.

Geocon Project No. A9899-06-01 -4 - May 25, 2021



The largest anticipated mat foundation layout is assumed to be 240 feet by 140 feet in
footprint. The project is not yet at a point where a structural engineer is available to
provide input regarding the bearing pressure distribution. We do not anticipate a mat
which is uniformly loaded to the maximum allowable bearing pressure; we anticipate
that there will be increases in the bearing pressures around wall and column loads.
Until a foundation layout becomes available, assumptions will have to be made.
Therefore, we have modeled the mat foundation with a uniform load of 4.75 ksf, which
is the anticipated average pressure. This settlement analysis should be updated once
the structural engineer can provide the bearing pressure distribution diagram. We have
also assumed that the pre-excavation pressures will not relax during excavation, and
that the pressures will remain locked-in.

The values of the soil compression index (Cc) and recompression index (Cr) were
evaluated based on the consolidation testing presented in the referenced Geotechnical
Investigation report dated February 17, 2021. Groundwater was modeled at a depth of
20 feet below the ground surface.

The analysis was extended to a depth at which the increase in soil pressure from the
mat foundation is less than 20 percent of the original soil pressure. We have also
assumed a foundation rigidity factor of 0.8; this value will be discussed and confirmed
by the structural engineer. The analysis of the anticipated settlements at the center of
the uniformly loaded mat foundation is provided as Figure 3.

The maximum expected settlement for a mat foundation system with a uniform bearing
pressure of 4.75 ksf and deriving support in the recommended bearing materials is
estimated to be 1 inch. A majority of the settlement of the foundation system is
expected to occur on initial application of loading; however, minor additional
settlements are expected within the first twelve months. Differential settlement
between the center and corner of the mat is expected to be less than % inch.

Based on seismic considerations, the proposed structure supported on a reinforced
concrete mat foundation should be designed for a combined static and seismically
induced total settlement of approximately 1% inches, and a combined static and
seismically induced differential settlement of 1 inch between the center and corner of
the mat.

Once the design and foundation loading configurations for the proposed structure
proceeds to a more finalized plan, the estimated settlements presented in this report will
require updating and the potential for settlement should be reevaluated by this office.
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Comment 5:

Response 5:

Shoring -- Soldier Pile Design and Installation — page 34

Impacts on adjacent lots is an ongoing concern with infill construction in the City of
West Hollywood when basement excavations extend to property lines and create a
zero-lot-line condition. Consequently, the excavation design, shoring design, and
eventually the basement wall design need to recognize this condition and implement
measures that will protect the adjacent lots (buildings, flatwork, fence walls, etc.) from
any distress due to excavation-induced ground movements. Specifically, selection of
the loading diagrams and surcharge considerations must reflect the need to minimize
movements behind the retaining structure. In practical terms this means designing for
lateral pressures in excess of active pressures, e.g., at-rest pressures, or use of
restrained shoring systems and prescribing minimal design shoring deflections.
The Consultant needs to clearly reflect this approach in their design recommendations
and highlight this critical construction issue to the Owner, the Design Team, and
eventually the Contractor. Specifically, active pressure should not be recommended
without qualifications that they may not be used for excavations extending near/to the
property lines.

a)  Please provide calculations justifying the provided trapezoidal loading diagram
(21H ~ 26H). The provided values appear rather high.

b)  Please clarify that loading diagrams based on active pressure are acceptable
only within the site sufficiently away from the property lines.

a) Calculation of the recommended shoring pressures are provided as Figures 4
through 7 herein. The trapezoidal pressure is based on the active earth pressure. If the
shoring engineer determines that at-rest earth pressure are needed for this project, they
will be provided under separate cover.

b) Acknowledged. We will rely on the shoring engineer to make a determination of the
anticipated shoring deflections. The shoring engineer, design team, and Owner should
be aware that the use of active earth pressures may result in deflections since
movement in the shoring system would be required in order to achieve active
pressures. As indicated in the review comment, the proximity of the shoring system to
the property line and offsite improvements and any anticipated shoring deflections
(which could manifest as settlement behind the shoring) should be considered in the
shoring design.
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Comment6:  Anchor Testing - page 37

The provided tieback testing protocol is incomplete. It is missing a loading increment
schedule, hold times, reading frequency, alternatives and courses of action if criteria
are not met, etc. It is suggested the testing protocol should reference a sanctioned
testing procedure, e.g., PTI DC35.1-14, rather than providing incomplete testing
requirements.

Response 6:  Acknowledged. Preliminary tieback testing protocols are provided in the referenced
Geotechnical Investigation report. We also concur the sanctioned testing procedures
outlined in PTI DC35.1-14 should be considered by the tieback specialty contractor to
verify the suitability of installed anchors.

If you have any questions regarding this letter, or if we may be of further service, please contact the
undersigned.

Very truly yours,

GEOCON WEST, INC.

Petrina Zen

PE 87489 GE 3092

Enclosures: Copy of Geotechnical, Geology, and Seismic Review Sheet
Figures 1 and 2, Design Response Spectra
Figure 3, Mat Foundation Settlement Calculation
Figures 4 through 7, Shoring Pressure Calculation

References:

Boore, D. M., J. Watson-Lamprey, and N. A. Abrahamson, 2006, Orientation-independent measures of
ground motion, Bull. Seismol. Soc. Am. 96, 1502-1511.

Boore, D. M., 2010, Orientation-Independent, Nongeometric-Mean Measures of Seismic Intensity from

Two Horizontal Components of Motion, Bull. Seismol. Soc. Am. 100, 11830-1835.

Shahi, S.K., Baker, J.W., 2013, NGA-West2 Models for Ground-Motion Directionality, Pacific
Earthquake Engineering Research Center, PEER 2013/10.

Shahi, S.K., Baker, J.W., 2014, NGA-West2 Models for Ground-Motion Directionality, Earthquake
Spectra, Volume 30, 0.3, paged 1285-1300, August 2014.
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City of West Hollywood Project No.: cWH 18-56E
18850 Sunset Blvd. — 14-story hotel and 15-story residential building May 4, 2021

Page 2

The response to this review needs to specifically address each of the review comments. Please include this
Review Sheet with the response. In order to expedite the review, an unlocked, legible, searchable pdf file
format is recommended. If an addendum to a report is provided to support the response to the review
comments, a cover sheet needs to be included which relates each review response to a specific section of
the addendum.

1. Site-Specific Ground Motion Hazard Analysis - page 6

a)
b)

c)

d)

f)

9)

h)

Please explain why site-specific ground motion analysis is performed for this project.

Section 6.3.2: The text states that Vs,30 of 560 m/s was utilized in the UHT tool. It appears that
the tool offers only 537 m/s option. Please explain or correct.

Section 6.3.2: UHT was utilized to develop the probabilistic RotD050 ARS. Please confirm that
appropriate ratios associated with RotD050 accelerations from Shahi et al. were used to obtain
maximum rotated direction ARS.

Section 6.3.3: USGS NSHMP-HAZ-WS Response Spectra application was used for the
deterministic analysis. This application yields RotD050 accelerations for the 2014 NGA West 2
models. However, the text states that geometric mean accelerations were rotated to the maximum
direction. Please clarify or correct.

Section 6.3.5: Please provide 2019 CBC ground motion parameters to develop 2019 CBC ARS.
It is not clear why parameters for Site Class B are utilized in the provided table?

Please include comparison of the code and site-specific parameters and ARS (in a table and on
Figure 9)

Section 6.3.7: Please verify that the PGAwm provided in the table is indeed geometric mean and
not RotD050.

Figure numbers 6, 7 and 8 referenced in the text are incorrect. Figure 8 appears to have an
incorrect title.

2. Liquefaction Potential — page 11

a)

b)

It is notable that the Consultant utilizes 1996 method of analysis as there has been appreciable
advance in the field. Specifically, Cetin (2004) and Idriss & Boulanger (2008, 2015) methods
should be considered in modern analyses. Although analysis update is not requested, please
comment.

It is noted that the CBC 2019 81803.5.12 clearly requires evaluation of liquefaction for MCE
ground motions. The Consultant provides analyses also based on “Design Earthquake” and
2/3"PGAwm. Itis understood that this approach is adopted by the City of Los Angeles, but it is not
necessary in the city of West Hollywood. Although analysis update is not requested, please
acknowledge.

@ TETRA TECH



City of West Hollywood Project No.: cWH 18-56E

18850 Sunset Blvd. — 14-story hotel and 15-story residential building May 4, 2021
Page 3
3. Mat Foundation Design — page 22

Please show determination of the provided reference subgrade modulus of 100 pci and 200 pci for
the undisturbed and prepared mat subgrade respectively, considering the saturated conditions at the
subgrade.

Foundation Settlement - page 24

Please provide calculations justifying the reported 1 inch of settlement considering the recommended
allowable bearing pressure, the provided compressibility test results, presence of groundwater, and
the large mat footprint.

Shoring -- Soldier Pile Design and Installation — page 34

Impacts on adjacent lots is an ongoing concern with infill construction in the City of West Hollywood
when basement excavations extend to property lines and create a zero-lot-line condition.
Consequently, the excavation design, shoring design, and eventually the basement wall design need
to recognize this condition and implement measures that will protect the adjacent lots (buildings,
flatwork, fence walls, etc.) from any distress due to excavation-induced ground movements.
Specifically, selection of the loading diagrams and surcharge considerations must reflect the need to
minimize movements behind the retaining structure. In practical terms this means designing for
lateral pressures in excess of active pressures, e.g., at-rest pressures, or use of restrained shoring
systems and prescribing minimal design shoring deflections. The Consultant needs to clearly reflect
this approach in their design recommendations and highlight this critical construction issue to the
Owner, the Design Team, and eventually the Contractor. Specifically, active pressure should not be
recommended without qualifications that they may not be used for excavations extending near/to the
property lines.

a) Please provide calculations justifying the provided trapezoidal loading diagram (21H ~ 26H).
The provided values appear rather high.

b) Please clarify that loading diagrams based on active pressure are acceptable only within the site
sufficiently away from the property lines.

Anchor Testing — page 37
The provided tieback testing protocol is incomplete. It is missing a loading increment schedule, hold
times, reading frequency, alternatives and courses of action if criteria are not met, etc. It is suggested

the testing protocol should reference a sanctioned testing procedure, e.g., PTI DC35.1-14, rather than
providing incomplete testing requirements.

@ TETRA TECH



City of West Hollywood Project No.: cWH 18-56E
18850 Sunset Blvd. — 14-story hotel and 15-story residential building May 4, 2021
Page 4

CLOSURE:

This document and all associated written comments and responses are an integral part of the geotechnical
design documentation for this project. It is the responsibility of the Geotechnical Engineer of Record and
the Owner to provide all herein referenced documents and the associated review comments to the
appropriate parties for implementation into the design plans and specifications and for construction.

Reviewed by: % V%/V ¢

Peter Skopek, PHD, GE2635
icalEngineering Reviewer

Date: May 4, 2021

Filename: 2021-05-04 -- 8850 Sunsét Blvd. -- 1st REV.docx
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: . Site-Specific | .. .
pecua | Probabstc | Risk- | o o | MU | e pisk | sath | site-specific [2% MOTTEA) “yayimum [ Sie-Speciic jGeneral Code
Period Uniform- Targeted, cr ’ Componet Targeted Percentile, Design Response Considered Earth u%ke Response
(seconds) | Hazard Probabilistic P Probablistic | Deterministic| Earthquake P Earthquake q P
Scale Factor Spectrum (RotD100) (RotD50) Spectra
0.00 1.002 0.914 0.912 1.190 1.087 1.400 0.725 0.543 1.087 0.914 1.037
0.08 - - - - - - 1.360 1.358 2.040 1.714 2.546
0.10 2.041 1.871 0.917 1.190 2.227 2.538 1.485 1.358 2.227 1.871 2.546
0.20 2.489 2.276 0.914 1.220 2.777 3.356 1.851 1.358 2.777 2.276 2.546
0.30 2.312 2.094 0.906 1.230 2.575 3.615 1.717 1.358 2.575 2.094 2.546
0.42 - - - - - - 1.467 1.358 2.200 1.789 2.546
0.50 1.742 1.577 0.905 1.230 1.939 3.003 1.293 1.135 1.939 1.577 2.128
0.75 1.275 1.148 0.900 1.240 1.424 2.320 0.949 0.757 1.424 1.148 1.419
1.00 0.973 0.868 0.892 1.240 1.076 1.735 0.717 0.567 1.076 0.868 1.064
2.00 0.421 0.377 0.895 1.240 0.467 0.713 0.311 0.284 0.467 0.377 0.532
3.00 0.253 0.228 0.900 1.250 0.285 0.404 0.190 0.189 0.285 0.228 0.355
3.08 - - - - - - 0.186 0.186 0.278 0.223 0.346
4.00 0.174 0.156 0.900 1.260 0.197 0.252 0.142 0.142 0.213 0.169 0.266
5.00 0.131 0.118 0.896 1.260 0.148 0.172 0.113 0.113 0.170 0.135 0.213
SMg = 2.500
SM; = 1.076
SDg = 1.666
SD; = 0.717
Reference: ASCE 7-16 21.4 DESIGN ACCELERATION PARAMETERS
Where the site-specific procedure is used to determine the design ground motion in accordance with Section 21.3, the parameter Syg
shall be taken as 90% of the maximum spectral acceleration, S,, obtained from the site-specific spectrum, at any period within the
range from 0.2 to 5 s, inclusive. The parameter Sp; shall be taken as the maximum value of the product, TS,, for periods from1to 2's
for sites with V 35 > 1,200 ft/s (v 30> 365.76 m/s) and for periods from 1 to 5 s for sites with V 55 < 1,200 ft/=s (V, 39 < 365.76 m/s).
The parameters Sy, and Sy, shall be taken as 1.5 times Sy and Sy, respectively. The values so obtained shall not be less than 80% of
the values determined in accordance with Section 11.4.3 for S,,s and S,; and Section 11.4.5 for Sy and Sp;.
"--" Indicates that spectral period was not used at that calculation step
Project No.: A9899-06-01
7 DESIGN RESPONSE SPECTRUM 8850 SUNSET BOULEVARD
WEST HOLLYWOOD, CALIFORNIA
GEOCON |checkedby: 1A MAY 2021 Figure 2




MAT FOUNDATION SETTLEMENT CALCULATION

Depth Offset 40
Rigidity Factor 0.8
Settlement Cuttoff 20 %
Location
X 120 (ft)
y 70 (ft)
Soil Unit Weight, y (pcf): 120
Total
Depth Existing Past Past
from Depth Pressure, Pressure, Pressure,
Datus from GS c'ex c've o'vp Cee Cr Aq,
(ft) (ft) (ksf) (psf) (ksf) (ksf)
0 40 3.552 3552 3.6 0.0339 0.0090 1.20
2 42 3.667 3667 3.7 0.0339 0.0090 1.20
4 44 3.782 3782 3.8 0.0339 0.0090 1.20
6 46 3.898 3898 3.9 0.0214 0.0152 1.20
8 48 4.013 4013 4.0 0.0214 0.0152 1.20
10 50 4.128 4128 4.1 0.0214 0.0152 1.20
12 52 4.243 4243 4.2 0.0306 0.0065 1.20
14 54 4.358 4358 44 0.0306 0.0065 1.19
16 56 4474 4474 45 0.0306 0.0065 1.19
18 58 4.589 4589 4.6 0.0390 0.0140 1.19
20 60 4.704 4704 4.7 0.0390 0.0140 1.19
22 62 4.819 4819 4.8 0.0331 0.0091 1.18
24 64 4,934 4934 4.9 0.0331 0.0091 1.18
26 66 5.050 5050 5.0 0.0246 0.0086 1.17
28 68 5.165 5165 5.2 0.0246 0.0086 1.17
30 70 5.280 5280 5.3 0.0246 0.0086 1.16
32 72 5.395 5395 54 0.0246 0.0086 1.15
34 74 5.510 5510 5.5 0.0246 0.0086 1.15
36 76 5.626 5626 5.6 0.0246 0.0086 1.14

A9899-06-01

Total
Pressure

4.75
4.87
4.98
5.10
5.21
5.32
5.44
5.55
5.67
5.78
5.89
6.00
6.11
6.22
6.33
6.44
6.55
6.66
6.76

0.99 in
Cumulative
AH Settlement
(in) (in)
0.10 0.10
0.10 0.20
0.06 0.26
0.06 0.32
0.06 0.37
0.08 0.45
0.08 0.53
0.08 0.60
0.09 0.70
0.09 0.79
0.08 0.86
0.07 0.94
0.05 0.99
0.05 1.04
0.05 1.09
0.05 1.14
0.05 1.19
0.05 1.24
FIGURE 3



GEOCON

Project Name: 8850 Sunset
Project No.: A9899-06-01

Shoring Design with Transitioned Backfill

(Vector Analysis)

Input:
Shoring Height (H) 30.00 feet
Slope Angle of Backfill (b) 0.0 degrees
Height of Slope above Shoring (he) 0.0 feet
Horizontal Length of Slope (Is) 0.0 feet
Total Height (Shoring + Slope) (Hy) 30.0 feet
Unit Weight of Retained Soils (9) 125.0 pcf
Friction Angle of Retained Soils () 33.0 degrees
Cohesion of Retained Soils (c) 200.0 psf
Factor of Safety (FS) 1.25
Factored Parameters: (fes) 27.5 degrees
(Crs) 160.0 psf
Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure
(a) (Ho) A) W) (Ler) a b (Pa) P
degrees feet feet’ Ibs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Ibs/lineal foot A
45 5.3 436 54475.7 34.9 16431.7 38044.0 12029.5
46 5.1 422 52725.0 34.6 15426.0 37299.1 12514.1
47 5.0 408 51009.8 34.2 14518.9 36490.9 12955.8
48 4.8 395 49331.3 33.9 13697.9 35633.4 13356.1 b
49 4.7 382 47690.0 335 12952.5 347375 13716.3
50 4.6 369 46085.5 33.1 12273.6 33812.0 14037.8
51 45 356 44517.3 32.8 11653.3 32864.0 14321.7
52 4.4 344 42984.3 32.4 11085.1 31899.2 14568.9
53 44 332 414853 321 10563.1 30022.2 14780.2 W
54 43 320 40019.1 317 10082.5 29936.6 14956.5 N
55 4.3 309 38584.3 31.4 9638.7 28945.6 15098.3
56 43 297 37179.5 31.1 9228.1 27951.4 15206.0
57 4.2 286 35803.2 30.7 8847.2 26956.1 15280.2 a
58 4.2 276 34454.3 30.4 8493.1 25961.1 15320.9
59 4.2 265 33131.2 30.1 8163.3 24967.8 15328.5
60 42 255 31832.6 29.8 7855.4 23977.2 15302.8
61 4.2 244 30557.2 29.5 7567.3 22989.9 15243.8 Ce S* I—CR
62 43 234 29303.7 29.1 7297.1 22006.6 15151.3
63 4.3 225 28071.0 28.8 7043.3 21027.8 15025.0
64 4.4 215 26857.8 28.5 6804.1 20053.7 14864.4
65 4.4 205 25662.9 28.2 6578.3 19084.6 14669.0 Design Equations (Vector Analysis):
66 45 196 24485.3 27.9 6364.5 18120.8 14438.2 a = Crg*Ler*sin(90+fes)/sin(a-frs)
67 4.6 187 23323.7 27.6 6161.5 17162.2 14171.1 b=W-a
68 4.7 177 22177.1 27.3 5968.2 16209.0 13866.7 P = b*tan(a-frs)
69 4.8 168 21044.4 27.0 5783.4 15261.1 13524.2 EFP = 2+P,/H’
70 4.9 159 19924.6 26.7 5606.0 14318.6 13142.2

Maximum Active Pressure Resultant

|:)A, max

Equivalent Fluid Pressure (per lineal foot of shoring)

EFP = 2*Py/H’
EFP

Design Shoring for an Equivalent Fluid Pressure:

15328.5 Ibs/lineal foot

34.1 pcf

34 pcf

21H

Figure 4




GEOCON

Project Name: 8850 Sunset
Project No.: A9899-06-01

Shoring Design with Transitioned Backfill

(Vector Analysis)

Input:
Shoring Height (H) 35.00 feet
Slope Angle of Backfill (b) 0.0 degrees
Height of Slope above Shoring (he) 0.0 feet
Horizontal Length of Slope (Is) 0.0 feet
Total Height (Shoring + Slope) (Hy) 35.0 feet
Unit Weight of Retained Soils (9) 125.0 pcf
Friction Angle of Retained Soils () 33.0 degrees
Cohesion of Retained Soils (c) 200.0 psf
Factor of Safety (FS) 1.25
Factored Parameters: (fes) 27.5 degrees
(Crs) 160.0 psf
Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure
(a) (Ho) A) W) (Ler) a b (Pa) P
degrees feet feet’ Ibs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Ibs/lineal foot A
45 5.3 598 74788.2 42.0 19761.8 55026.5 17399.4
46 5.1 579 72340.6 415 18528.6 53812.0 18054.3
47 5.0 560 69951.5 411 17420.1 525315 18650.8
48 4.8 541 67620.8 40.6 16419.7 51201.1 19191.1 b
49 4.7 523 65347.4 40.1 15513.7 49833.6 19677.2
50 4.6 505 63129.8 39.7 14690.4 48439.3 20110.7
51 45 488 60966.0 39.2 13939.9 47026.2 20493.4
52 4.4 471 58854.2 38.8 13253.6 45600.5 20826.5
53 44 454 56791.9 38.3 12624.4 44167.5 211113 W
54 43 438 54777.0 37.9 12045.9 42731.1 21348.7 N
55 4.3 422 52807.2 375 11512.6 41294.6 21539.6
56 43 407 50880.4 37.1 11019.9 39860.5 21684.8
57 4.2 392 48994.3 36.7 10563.7 38430.7 21784.6 a
58 4.2 377 47146.9 36.3 10140.2 37006.7 21839.5
59 4.2 363 45336.1 35.9 9746.3 35589.8 21849.6
60 42 348 43560.0 35.5 9379.1 34180.9 21815.0
61 4.2 335 41816.6 35.2 9036.1 32780.5 21735.6 CFS* I—CR
62 43 321 40104.1 34.8 8715.0 31389.1 21611.0
63 4.3 307 38420.8 34.5 8413.7 30007.0 21440.9
64 4.4 294 36764.9 34.1 8130.5 28634.4 21224.6
65 4.4 281 35134.8 33.8 7863.6 27271.2 20961.4 Design Equations (Vector Analysis):
66 45 268 33529.0 33.4 76115 25917.4 20650.4 a = Crg*Ler*sin(90+fes)/sin(a-frs)
67 4.6 256 31945.8 33.1 7372.8 24573.1 20290.3 b=W-a
68 4.7 243 30383.9 32.7 7146.0 23237.9 19880.0 P = b*tan(a-frs)
69 4.8 231 28841.7 32.4 6929.9 21911.8 19417.9 EFP = 2+P,/H’
70 4.9 219 27317.8 32.0 6723.3 20594.5 18902.5

Maximum Active Pressure Resultant

|:)A, max

Equivalent Fluid Pressure (per lineal foot of shoring)

EFP = 2*Py/H’
EFP

Design Shoring for an Equivalent Fluid Pressure:

21849.6 Ibs/lineal foot

35.7 pcf

36 pcf

23H

Figure 5




GEOCON

Project Name: 8850 Sunset
Project No.: A9899-06-01

Shoring Design with Transitioned Backfill

(Vector Analysis)

Input:
Shoring Height (H) 55.00 feet
Slope Angle of Backfill (b) 0.0 degrees
Height of Slope above Shoring (he) 0.0 feet
Horizontal Length of Slope (Is) 0.0 feet
Total Height (Shoring + Slope) (Hy) 55.0 feet
Unit Weight of Retained Soils (9) 125.0 pcf
Friction Angle of Retained Soils ® 33.0 degrees
Cohesion of Retained Soils (c) 200.0 psf
Factor of Safety (FS) 1.25
Factored Parameters: (fes) 27.5 degrees
(Cks) 160.0 psf
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 feet feet’ Ibs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Ibs/lineal foot A
45 53 1498 187288.2 70.2 33082.0 154206.3 48760.0
46 5.1 1448 180980.6 69.3 30939.1 150041.4 50339.9
47 5.0 1399 174859.5 68.4 29024.9 145834.6 51777.3
48 4.8 1351 168916.2 67.5 27306.9 141609.4 53077.9 b
49 4.7 1305 163142.1 66.6 25758.6 137383.5 54246.9
50 4.6 1260 157528.5 65.8 24357.9 133170.6 55288.9
51 4.5 1217 152066.7 65.0 23086.2 128980.6 56208.1
52 4.4 1174 146748.8 64.2 21927.7 124821.0 57007.8
53 4.4 1133 141566.7 63.4 20869.3 120697.4 57691.2 W
54 4.3 1092 136513.0 62.6 19899.4 116613.6 58260.8 N
55 4.3 1053 131580.6 61.9 19008.3 112572.3 58718.7
56 4.3 1014 126762.6 61.2 18187.5 108575.1 59066.7
57 4.2 976 122052.7 60.5 17429.7 104623.0 59306.1 a
58 4.2 940 1174447 59.9 16728.5 100716.3 59437.6
59 4.2 903 112933.0 59.2 16078.2 96854.8 59461.9
60 4.2 868 108511.9 58.6 15473.9 93038.0 59379.0
61 4.2 833 104176.3 58.0 14911.2 89265.1 59188.5 c * L
62 4.3 799 99921.4 575 14386.3 85535.1 58889.9 FS CR
63 4.3 766 95742.4 56.9 13895.6 81846.7 58482.0
64 4.4 733 91634.8 56.4 13436.1 78198.7 57963.2
65 4.4 701 87594.4 55.8 13005.0 74589.4 57331.6 Design Equations (Vector Analysis):
66 45 669 83617.2 55.3 12599.7 71017.6 56585.0 a = Crs*Lcr*sin(90+fes)/sin(a-frs)
67 4.6 638 79699.3 54.8 12217.8 67481.5 55720.4 b=W-a
68 4.7 607 75836.8 54.3 11857.2 63979.6 547345 P = b*tan(a-frs)
69 4.8 576 72026.4 53.8 11516.0 60510.4 53623.5 EFP = 2*PAIH2
70 4.9 546 68264.4 53.3 11192.2 57072.2 52383.1

Maximum Active Pressure Resultant

|:)A, max

Equivalent Fluid Pressure (per lineal foot of shoring)

EFP = 2*Py/H’
EFP

Design Shoring for an Equivalent Fluid Pressure:

59461.9 Ibs/lineal foot

39.3 pcf

39 pcf

25H

Figure 6




GEOCON

Project Name: 8850 Sunset
Project No.: A9899-06-01

Shoring Design with Transitioned Backfill
(Vector Analysis)

Input:
Shoring Height (H) 74.00 feet
Slope Angle of Backfill (b) 0.0 degrees
Height of Slope above Shoring (he) 0.0 feet
Horizontal Length of Slope (Is) 0.0 feet
Total Height (Shoring + Slope) (Hy) 74.0 feet
Unit Weight of Retained Soils (9) 125.0 pcf
Friction Angle of Retained Soils ® 33.0 degrees
Cohesion of Retained Soils (c) 200.0 psf
Factor of Safety (FS) 1.25
Factored Parameters: (fes) 27.5 degrees
(Crs) 160.0 psf
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 feet feet’ Ibs/lineal foot feet Ibs/lineal foot Ibs/lineal foot Ibs/lineal foot A
45 53 2724 340475.7 97.1 45736.1 294739.6 93196.6
46 5.1 2631 328912.0 95.7 42729.2 286182.9 96016.3
47 5.0 2542 317709.1 94.4 40049.4 277659.7 98580.6
48 4.8 2455 306846.9 93.1 37649.7 269197.2 100900.2
49 4.7 2370 296306.0 91.8 35491.2 260814.8 102984.6
50 4.6 2289 286068.0 90.6 33542.0 252526.1 104842.2
51 4.5 2209 276115.5 89.4 31775.1 244340.4 106480.4
52 4.4 2131 266432.0 88.3 30168.1 236263.8 107905.5
53 4.4 2056 257001.8 87.2 28701.9 228299.8 109123.1 W
54 4.3 1982 247810.3 86.1 27360.3 220450.0 110137.9 N
55 4.3 1911 238843.6 85.1 26129.2 2127144 110953.7
56 4.3 1841 230088.9 84.1 24996.7 205092.2 111573.7
57 4.2 1772 221533.8 83.2 23952.4 197581.4 112000.0
58 4.2 1705 213166.9 82.3 22987.3 190179.6 112234.3
59 4.2 1640 204977.3 814 22093.5 182883.8 112277.6
60 4.2 1576 196954.7 80.6 21263.9 175690.8 112129.9
61 4.2 1513 189089.6 79.8 20492.6 168597.0 111790.7 c * L
62 4.3 1451 181372.6 79.0 19774.0 161598.6 111258.7 FS CR
63 4.3 1390 173795.3 78.2 19103.4 154691.9 110532.0
64 4.4 1331 166349.3 775 18476.5 147872.9 109607.8
65 4.4 1272 159026.9 76.8 17889.3 141137.6 108482.6 Design Equations (Vector Analysis):
66 45 1215 151820.7 76.1 17338.4 134482.3 107152.1 a = Ces*Ler*sin(90+fes)/sin(a-frs)
67 4.6 1158 144723.5 75.4 16820.6 127902.9 105611.2 b=W-a
68 4.7 1102 137728.6 74.8 16332.9 121395.7 103853.8 P = b*tan(a-frs)
69 4.8 1047 130829.5 74.1 15872.8 114956.7 101873.2 EFP = 2*PAIH2
70 4.9 992 124020.1 73.5 15437.7 108582.4 99661.2

Maximum Active Pressure Resultant

|:)A, max

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

Design Shoring for an Equivalent Fluid Pressure:

112277.6 Ibs/lineal foot

41.0 pcf

41 pcf

26H

Figure 7




GEOCON

W ES T, TN C.
GEOTECHNICAL @ ENYIRONMENTAL = MATERIALS

Project No. A9899-06-01
July 28, 2021

8850 Sunset Blvd. LLC

c/o Mike Unwin

Plus Development Group

8920 West Sunset Boulevard, #200A
West Hollywood, California 90069

Subject: RESPONSE TO GEOTECHNICAL, GEOLOGY, AND SEISMIC REVIEW SHEET
PROPOSED HOTEL AND CONDOMINIUM DEVELOPMENT
8850 SUNSET BOULEVARD, WEST HOLLYWOOD, CALIFORNIA
APNS 4339-017- 001 THROUGH -008

References: Geotechnical Investigation prepared by Geocon West, Inc., dated February 17, 2021;

City of West Hollywood Geotechnical, Geology, and Seismic Review Sheet, Review
No. 1, dated May 4, 2021,

Response Letter prepared by Geocon West, Inc., dated May 25, 2021;

City of West Hollywood Geotechnical, Geology, and Seismic Review Sheet, Review
No. 2, dated July 2, 2021.

Dear Mr. Unwin:;

This letter has been prepared in response to the referenced Geotechnical, Geology, and Seismic Review
Sheet prepared by the City of West Hollywood, consisting of five comments, dated July 2, 2021. A copy
of the review letter is appended herein. The Geotechnical Report has been prepared in support of the
Environmental Impact Report and, therefore, the analyses presented herein may require updating once
the project design progresses.

Comment 1.  Ste-Specific Ground Motion Hazard Analysis

Theresponses are satisfactory. However, the following comments provided to be further
addressed+:

a) It is estimated that the buildings will have natural period of about 1.3 to
1.7 seconds. It is noted that the site-specific design ARS yields higher spectral
accelerations than the Code ARS for longer periods. In our experience thisis not
unusual, but it isa consideration for the structural designer. Please plot the design
Code ARS and the site-specific design ARS on one plot.

We are not sure which reference in ASCE 7-16 mentioned in Item g is meant in the
statement “ ... the reference to geometric mean ground motions within ASCE 7-16 isan
artifact of the NGA-West GMPES.” However, we note that the use of geometric mean
for liguefaction assessment is due to the historical context and how the liquefaction
assessment methods were developed.  No response to thisitemis requested.

3303 N. San Fernando Blvd., Suite 100. M Burbank, Californic 91504-2531 ™ Telephone 818.841.8388 ™ Fax 818.841.1704



Response 1.

Comment 2:

Response 2:

Comment 3:

Response 3:

Acknowledged, the requested plot is provided on the lower half of Figure 1.
Liquefaction Potential

The analyses results are acceptable. However, please specify, what methods or
approaches fromthe “ recent industry findings’ were utilized in the analyses.

We have updated the 1996 spreadsheet by Thomas Blake by revising the Magnitude
Scaling Factor (MSF) equation as well as cal culating the overburden Correction Factor
based on the insitu water and not historic high water.

Mat Foundation Design

The requested response was not provided. Please show the determination of the
provided reference subgrade moduli of 100 pci and 200 pci for the undisturbed and
prepared mat subgrade, respectively, considering the saturated conditions at the
subgrade.

Using the equation for subgrade modulus of :

ks = q/S

Where ks = coefficient of subgrade reaction
g = applied bearing pressure at the ground surface
S = settlement

Using the maximum allowable bearing pressure of 6,500 psf and the maximum
anticipated settlement (see response 4 below), the modulus of subgrade reaction for
undisturbed soil subgrade may be taken as approximately 15 pci. This value is already
adjusted for the approximate foundation dimensions analyzed in the updated settlement
analyses. Since our settlement analyses did not consider the addition of a stabilization
layer, the modulus of subgrade reaction for the stabilized condition should be evaluated
at afuture date.

The provided modulus of subgrade reaction is a preliminary value and should be further
evaluated once the structural engineer can provide a bearing pressure plot. The final
subgrade modulus will be coordinated and verified with the project structural engineer
and submitted under an addendum report.

Geocon Project No. A9899-06-01 July 28, 2021



Comment 4:

Foundation Settlement -- page 24

Thisisthe key review comment. The provided settlement analyses could not be reviewed
because of lack of information, nor could they be independently verified since
significantly larger settlement magnitudes were cal culated.

a) Please provide a reviewable settlement calculation with all relevant
assumptions. Please consider:

The stated contact pressure is 4,750 psf. It seems that only surcharge in excess of the
pre-excavation geostatic pressure is considered and so only 1,200 psf surcharge is
considered. However, the settlement will take place under the full 4,750 psf surcharge.
There will be a rebound due to excavation which will decrease the in-situ stresses
followed by recompression settlement due to surcharge. This is not reflected in the
presented analysis which seems to indicate that no settlement will take place until the
last 1,200 psf of the total 4,750 psf will be installed.

. It is recognized that the report states “ A majority of the settlement of the
foundation system is expected to occur on initial application of loading” but
that aspect is not demonstrated by the analyses nor by the lab testing. Consider,
that the subgrade will be fully saturated, and the groundwater will rise once the
construction dewatering is completed.

. The calculated pre-excavation pressures are correct, but this stress condition is
not rational as the initial pressure for settlement calculation because of the
large excavation and the associated pressure relief.

. The presented calculation is significantly (and unconservatively) affected by the
20 percent cut-off. Whereasthe concept is sound, the fact that it usesthe* high”
pre-excavation pressure and only “low” surcharge (1,200 psf, i.e., low) results
in calculation depth for a 240 ft by 140 ft loaded area of only 36 feet. Thisis
unconservative and unsubstantiated simply by inspection. Thisis also noted by
observing that the settlement calculation is terminated when the surcharge
increment dropped only by 5 percent (from 1,200 psf to 1,140 psf).

. The utilized compression indices are acceptable.

b) Please confirm that the considered |oaded area is 240 ft by 140 ft.

C) Please explain the statement: “ The settlement analysisis evaluated by modeling
the mat foundation with 10-foot by 10-foot grid elements.” It was expected that
closed-form solution for a Boussinesq's stress distribution for a given loading
area size was utilized in the cal culation spreadsheet instead of superposition of
what appearsto be 24 x 14 = 336 10x10-foot grid elements

Geocon Project No. A9899-06-01 July 28, 2021



Response4:  Acknowledged. Our response is provided below. As a part of the preparation of this
letter, we had a conference call with the City of July 13, 2021 to discuss the review

comments.

Settlement Analysis

Geocon previously prepared and submitted our settlement analyses that were based on consolidation
theory and the Boussinesg theory of stress distribution and calculated using an in-house excel
spreadsheet. In order to address the review comments, we have updated the settlement analyses to use

the computer program Settle3 by Rocscience.
Our updated analysis considers the following assumptions:

e EXxisting grade ranges from ~358 to ~336 feet MSL
0 Upto 22 feet of relief onsite

0 Representative cross section drawn at roughly center of site in east west direction
e Subterranean will extend 68 feet below Sunset Blvd. and 40 feet below the south property line

e Assumed 6-foot-thick mat foundation
e Groundwater at 339 ft at north PL and 315 ft at south PL
0 Based on HHGW of 20 feet below grade
e  Groundwater will be temporarily lowered to bottom of mat foundation
e  Maximum recommended allowable bearing pressure of 6,500 psf
e Assumed 240 by 140 foot mat foundation

The soil properties used within Settle3D are indicated in the following table:

Layer Total Unit
Layer Layer Consol Curve .
Depth Cce Ccr Weight
No. Name _ Reference
(Elevation) (pcf)
Upper 47 - 65
1 pp_ 0.038 0.009 AVG 135
Alluvium | (294 —-275) see discussion below
Lower 66 - 86 B2@70’
2 _ 0.055 0.005 135
Alluvium | (275-255) (A9286-06-01)
Quartz 87+ i
3 . 0.001 0.001 Incompressible 140
Diorite (255+)
Geocon Project No. A9899-06-01 July 28, 2021



Geocon drilled three borings at the subject site ranging in depth from 60%2 to 80%% feet. Review of the
boring logs suggests that the soils are not sufficiently uniform for modeling of discreet soil layers.
For the alluvial soils below the foundation level and to a depth of approximately 66 feet, we grouped the
consolidation testing together and modeled this soil as soil layer 1, “Upper Alluvium”. We calculated
the compression indices for all samples between depths of 45 and 66 feet. Based on our review of this
data, we felt that taking an average of the compression indices would be appropriate for the settlement
analysis. The following table presents the compression indices for each sample considered, as well as
the average values.

. Sample
Boring Cce Cre

Depth (ft)

Bl 45 0.044 0.008

Bl 50 0.045 0.007

Bl 55 0.039 0.007

Bl 60 0.049 0.006

B2 475 0.039 0.013

B2 52.5 0.033 0.009

B2 575 0.025 0.009

B3 45 0.044 0.007

B3 50 0.025 0.013
Average 0.038 0.009

In boring B2, drilled to 80Y%, the blow counts below a depth of 66 feet generally increase and, therefore,
we felt it would be appropriate to model this as a different soil layer. Since we did not perform
consolidation testing at this depth, to supplement our data, we reviewed the boring logs and laboratory
results from 8920 Sunset Boulevard (Geocon Project No. A9286-06-01). Based on our review, we feel
that the soil sample from B2@70’ is similar in soil type and density to the material encountered at the
subject site at the depth range of 62 to 81 feet. This sample was used for the basis of soil layer 2, “Lower
Alluvium”. Although the blow counts were dlightly higher, the compression index for the Lower
Alluvium layer was higher than the Upper Alluvium and the recompression index is lower. Copies of the
boring log and laboratory test results are provided in Appendix B.

We also used the boring logs referenced within the A9286-06-01 report for the property located at
8950 Sunset to estimate the depth to granitic bedrock. The borings which encountered bedrock were
borings B4 and B5 by Kovacs Byer and boring B10 by GeoDesign. Copies of the boring logs are also
provided in Appendix B. Based on the descriptions and blow counts from these boring logs, the quartz
diorite is considered very dense and relatively incompressible at the bedrock contact. We modeled the
Quartz Diorite as soil layer 3. Since the depth to bedrock is projected from borings performed to the east,
additional borings should be considered in the future to confirm the depth to bedrock underlying the site
and the settlement analysis updated as needed.

Geocon Project No. A9899-06-01 July 28, 2021



Within the Settle3 model, we modeled a non-horizontal ground surface and non-horizontal soil layers
(see Figure C-1). We have assumed that the soil layering generally follows a similar slope to that of the
underlying bedrock contact (i.e. the soil layers do not have a uniform elevation across the site). A site
plan and the representative cross-section used for the settlement analysis are provided herein as Figures
2and 3.

The settlement analysis was modeled using the following stages:

e EXxisting conditions

o GW lowered for construction (dewatering)
e Excavation

e Foundation Loading

e End of dewatering system

The dewatering is based on a preliminary assumption that the groundwater will be temporarily lowered
to an elevation of 284 feet MSL, corresponding to the assumed lowest bottom of foundation. For the
purpose of evaluating the anticipated settlement bel ow the mat foundation, we consider thisan acceptable
assumption. Additional analyses will be required in the future to update the settlement based on the
proposed dewatering system and associated drawdown curves. As a condition of approval, the future
analyses will be necessary to show that dewatering will not result in a significant amount of settlement
below the surrounding properties and right-of-way.

A uniform load of 6,500 pounds per square foot was applied across the foundation footprint. Thisis a
preliminary assumption and was used to estimate the maximum total settlement. However, as acondition
of approval, additional analysis will be required in the future once a structural engineer can provide a
bearing pressure contour plot. Depending on the distribution of bearing pressures, the magnitude of
differential settlement may be higher than those estimated using the analyses presented herein.

During the July 13, 2021 conference call, the City requested that we consider how construction staging
may affect the foundation loading. Based on subsequent discussions with our Client, the proposed towers
will be constructed simultaneously, therefore, staging of the foundation loads is not considered
necessary.

The output plots of total settlement are provided at the lowest ground surface for Stages 1 and 2 (Existing
Conditions & Dewatering, Elev 340) and at each foundation depth (294 and 284 feet MSL) for stages
3 through 5 (Excavation, Foundation Loading, End of Dewatering). Note, for the 294 ft MSL output,
settlements are not shown in the upper half of the plot since this soil is*excavated” and, therefore, there
are no settlements to display. An output report is also provided. Our analysis also uses query points to
display the calcul ated settlement at specific locations. The output plots and report are provided as Figures
C-2 through C-10.

Geocon Project No. A9899-06-01 July 28, 2021



Based on our updated settlement analyses, the maximum anticipated settlement for a mat foundation
loaded with a bearing pressure of 6,500 psf is approximately 3'5 inches. Differential settlement across
the stepped transition between the two foundation levelsis estimated to be approximately ¥ inch.

The anticipated settlements are preliminary and should be verified once the project structural engineer
can provide afinal diagram of the anticipated mat foundation bearing pressures.

Comment 5:

Response 5:

Shoring - Soldier Pile Design and Installation

The response is not satisfactory and is not consistent with the practice in the City of
West Hollywood. Whereas design loading diagrams based on active pressure are
acceptable where the shoring is outside the zone of influence to a property line, design
of shoring along property lines needs to be based on either at-rest or restrained loading
diagrams. All loading diagrams devel oped from cal cul ations shown of Figure 4 through
6 are based simply on redistributed active pressure. It is suggested that loading
diagrams based on redistributed at -rest pressure (very conservative) or FHWA or
Caltrans methodology be utilized for development of the restrained loading diagrams.

Re.a) The statement “ If the shoring engineer determines that at-rest earth pressure
are needed for this project, they will be provided under separate cover.” isnot
appropriate. The determination of the design earth pressure is up to the
Geotechnical Engineer. Please provide the appropriate design lateral earth
pressure diagrams based on active and/or at rest/restrained pressures with
clear guidance where the respective diagrams are to be used (i.e., at property
lines v. away from property lines).

Acknowledged. A trapezoidal distribution of lateral earth pressure may be used where
shoring will be restrained by bracing or temporary tie-backs. It is recommended that
shoring be designed in accordance the equations provided below, which have been
derived from the State of California Department of Transportation Trenching and
Shoring Manual, dated August 2011 for cohesionless soils. We reviewed the equations
for both cohesionless and cohesive soils with respect to the soil properties underlying
the site, and it is our opinion that the equations for cohesionless soil may be used.
Diagrams depicting the trapezoidal pressure distribution of lateral earth pressure are
provided on the following page.

Geocon Project No. A9899-06-01 July 28, 2021



For shoring with a single level of
anchorsor braces:

For shoring with multilevel anchors:

g _ 1.3P
[H—l/g(H1+Hn+1)]

(2/3)(H- H,)

oo 00} 0 i i

o

Figure 7-2. Pressure Diagram for Single Anchored/Braced Wall
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Figure 7-3. Pressure Diagram for Multi Anchored/Braced Wall

where: P = 18.4H2
H = total height of shoring (in feet)

H: = distance from top of shoring to uppermost anchor (in feet)
Hn+1 = distance from bottom of shoring to lowermost anchor (in feet)

n = number of anchors

If you have any questions regarding this letter, or if we may be of further service, please contact the

undersigned.

Very truly yours,

GEOCON WEST, INC.

PE 87489

Enclosures:

PetrinaZen

GE 3092

Copy of Geotechnical, Geology, and Seismic Review Sheet
Figure 1, Design Code ARS vs Site-Specific Design ARS

Figure 2, Site Plan
Figure 3, Cross-Section
Appendix A, Settle3 Analysis

Appendix B, Referenced Data— 8920 Sunset Blvd.

Geocon Project No. A9899-06-01

July 28, 2021



3.00 | |
) — = Sjte-Specific, Maximum Considered Earthquake
2.50 —I—\—\ Response Spectrum (RotD100) |
, \\ Site-Specific, Design Response Spectrum (2/3 of
Ry \ MCE)
%200 HF——\ —
C M
o
B ’ Site Specific, MCE Average RotD50 Response
o Spectrum
§ 1.50 B —
< General Code MCE Response Spectra
m©
\
$ 1.00 AN
n NS
l \ 3
0.50 \_\\
—
0.00 | | ]
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Period, s
Site-Specific, Design Response
Spectrum (2/3 of MCE)
General Code DE Response Spectra
1.50 \
_U’
m \
c
0
=
o
o
@ 1.00
Q
< ,
©
o
(S}
9]
o
» \
0.50 \\
'\
0.00
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Period, s
\ Project No.: A9899-06-01
ND DESIGN RESPONSE SPECTRUM 8850 SUNSET BOULEVARD
WEST HOLLYWOOD, CALIFORNIA
GEOCON Checked by: JTA Jul 21 Figure 1







SUNSET BOULEVARD

|
fak
LARRABEE STREET

£ "
k] o = ==
B i
¢ — - i
0 @ i 1 —_—
- = l
2 _ _ ol |
m = 3 i i X4 —" 1, :
w 3 L . [
= e e W
g g | = §
) _ _ LUt i)
> —— - T
z - = :
z ok ] Tk I
|
|t .
k]
I
7 e
=
il
T = o I ; _
S i T * o Eai s i us TR . i
i —_— I DT s
1 [
! >

LEGEND

@BB Boring Location and Number

GEOCON

WEST, I N C.

SITE PLAN

ENVIRONMENTAL GEOTECHNICAL
3303 N. SAN FERNANDO BLVD. - SUITE 100 - BURBANK, CA 91504
PHONE (818) 841-8388 - FAX (818) 841-1704

MATERIALS

8850 SUNSET BOULEVARD

WEST HOLLYWOOD, CALIFORNIA

Drafted by: JTA

Checked by: NDB

JULY 2021

PROJECT NO. A9899-06-01

FIG. 2




-

360 — — 360
Bl B2

340 340

320 1320
@
iy
= 300 — =300
c ?— N
o )
= — . s . .
3 =~ - Upper Allyvium
w - - = — . :

280 TD ='60.5 Feet T — o [~ 280

?— - - T —
—7— ) Lower Alluvium ’ — =9
* * — =7 - ) )
——
260 7 T —— B ) ) — 260
* * * * * ~— — TD =805 Fe’?t
« Quartz Diorlte Bedrock * * . — 5
* * > * * * * > * *
240 x 240
Note: Section is for illustration purposes only; data is interpolated and extrapolated. Scale: 1"

See report for additional description.

Elevation in Feet

30" (H&V)

GEOCON

W E 8 T,

I N C.

&

ENVIRONMENTAL
3303 N. SAN FERNANDO BLVD. - SUITE 100 - BURBANK, CA 91504
PHONE (818) 841-8388

GEOTECHNICAL

FAX (818) 841-1704

MATERIALS

Drafted by: JTA |

Checked by: NDB

CROSS-SECTION

8850 SUNSET BOULEVARD

WEST HOLLYWOOD, CALIFORNIA

JULY 2021

PROJECT NO. A9899-06-01

FIG. 3




APPENDIX




APPENDIX A

SETTLE3 ANALYSIS
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Stage: Existing - 340" msl
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Stage: Dewatering - 340' msl
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Stage: Excavation - 294" msl
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Stage: Excavation - 284" msl
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Stage: Foundation Loading - 294" ms|
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Stage: End of Dewatering - 294' msl
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Stage: End of Dewatering - 284' msl
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Settle3 Analysis Information

Settle - 4 Boreholes GW

Project Settings

Document Name Settle - 4 Boreholes GW.s3z
Date Created 7/27/2021, 12:49:25 PM
Stress Computation Method Boussinesq

Minimum settlement ratio for subgrade modulus 0.9

Use average properties to calculate layered stresses
Improve consolidation accuracy

Ignore negative effective stresses in settlement
calculations

Figure C-10



Settle - 4 Boreholes GW Wednesday, July 28, 2021
Figure C-10

Stage Settings

Stage # Name
Existing
Dewatering
Excavation
Foundation Loading
Termination of Dewatering

aa b~ wN -
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Settle - 4 Boreholes GW Wednesday, July 28, 2021
Figure C-10

Results

Time taken to compute: 0 seconds

Stage: Existing

Data Type Minimum Maximum
Total Settlement [in] 0 0
Total Consolidation Settlement
[in] 0 0
Virgin Consolidation Settlement
[in] 0 0
Recompression Consolidation 0 0
Settlement [in]
Immediate Settlement [in] 0 0
Loading Stress ZZ [ksf] 0 0
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 12.5196
Effective Stress XX [ksf] 0 12.5196
Effective Stress YY [ksf] 0 12.5196
Total Stress ZZ [ksf] 0 20.9117
Total Stress XX [ksf] 0 20.9117
Total Stress YY [ksf] 0 20.9117
Modulus of Subgrade Reaction 0 0

(Total) [ksf/ft]

Modulus of Subgrade Reaction
(Immediate) [ksf/ft]
Modulus of Subgrade Reaction

o
o

(Consolidation) [ksf/f] 0 0

Total Strain 0 0

Pore Water Pressure [ksf] 0 8.39205
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.023785 12.514
Over-consolidation Ratio 1 1

Void Ratio 1.1 1.1
Hydroconsolidation Settlement

[in] 0 0
Undrained Shear Strength 0 0

Stage: Dewatering
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Settle - 4 Boreholes GW Wednesday, July 28, 2021

Figure C-10

Data Type Minimum Maximum
Total Settlement [in] 0 3.67688
E—iﬁ;al Consolidation Settlement 0 3.67688
\[/ilr:?m Consolidation Settlement 0 367688
Recompression Consolidation 0 0
Settlement [in]
Immediate Settlement [in] 0 0
Loading Stress ZZ [ksf] 0 0
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 14.9127
Effective Stress XX [ksf] 0 14.9127
Effective Stress YY [ksf] 0 14.9127
Total Stress ZZ [ksf] 0 20.1543
Total Stress XX [ksf] 0 20.1543
Total Stress YY [ksf] 0 20.1543
Modulus of Subgrade Reaction 0 0
(Total) [ksf/ft]
Modulus of Subgrade Reaction 0 0
(Immediate) [ksf/ft]
Modulus of Subgrade Reaction 0 0
(Consolidation) [ksf/ft]
Total Strain 0 0.00791108
Pore Water Pressure [ksf] 0 5.2416
Degree of Consolidation [%] 0 100
Pre-consolidation Stress [ksf] 0.023785 14.9072
Over-consolidation Ratio 1 1
Void Ratio 1.08339 1.1
Hydroconsolidation Settlement
[in] 0 0
Undrained Shear Strength 0 0

Stage: Excavation
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Settle - 4 Boreholes GW

Wednesday, July 28, 2021

Figure C-10

Data Type
Total Settlement [in]
Total Consolidation Settlement
[in]
Virgin Consolidation Settlement
[in]
Recompression Consolidation
Settlement [in]
Immediate Settlement [in]
Loading Stress ZZ [ksf]
Loading Stress XX [ksf]
Loading Stress YY [ksf]
Effective Stress ZZ [ksf]
Effective Stress XX [ksf]
Effective Stress YY [ksf]
Total Stress ZZ [ksf]
Total Stress XX [ksf]
Total Stress YY [ksf]

Modulus of Subgrade Reaction
(Total) [ksf/ft]

Modulus of Subgrade Reaction
(Immediate) [ksf/ft]

Modulus of Subgrade Reaction
(Consolidation) [ksf/ft]

Total Strain

Pore Water Pressure [ksf]
Degree of Consolidation [%]
Pre-consolidation Stress [ksf]
Over-consolidation Ratio

Void Ratio

Hydroconsolidation Settlement
[in]

Undrained Shear Strength

Minimum
-0.26436

-0.26436

-2.39006

0
-9.12696
-5.51234
-8.61867
-1.43482
2.07562
-1.03071
-1.40301
2.07562
-1.03071

0

0

-0.0135668
0

0

5.65775

1

1.08446

0
0

1.05872
1.05872

2.52892

0

0
-3.03639
-0.119374
0.459525
10.8511
13.9942
13.6736
16.0926
19.2358
18.9152

0

0

0.00777769
5.2416

100
14.9072
219.397
1.12398

0
0

Maximum

Stage: Foundation Loading
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Settle - 4 Boreholes GW

Wednesday, July 28, 2021

Figure C-10

Data Type
Total Settlement [in]
Total Consolidation Settlement
[in]
Virgin Consolidation Settlement
[in]
Recompression Consolidation
Settlement [in]
Immediate Settlement [in]
Loading Stress ZZ [ksf]
Loading Stress XX [ksf]
Loading Stress YY [ksf]
Effective Stress ZZ [ksf]
Effective Stress XX [ksf]
Effective Stress YY [ksf]
Total Stress ZZ [ksf]
Total Stress XX [ksf]
Total Stress YY [ksf]

Modulus of Subgrade Reaction
(Total) [ksf/ft]

Modulus of Subgrade Reaction
(Immediate) [ksf/ft]

Modulus of Subgrade Reaction
(Consolidation) [ksf/ft]

Total Strain

Pore Water Pressure [ksf]
Degree of Consolidation [%]
Pre-consolidation Stress [ksf]
Over-consolidation Ratio

Void Ratio

Hydroconsolidation Settlement
[in]

Undrained Shear Strength

Minimum

-0.119983

0
-1.95584
-0.960207
-1.87365
6.49994
6.04192
6.44388
6.49994
6.04192
6.44388

0

0

4.28947e-05
0

0

6.29969

1

1.08237

0
-0.000680844

3.29449
3.29449

3.29449

0

0
0.855994
0.397958
1.00679
14.2194
14.4722
14.2208
19.461
19.7138
19.4624

0

0

0.00839564
5.2416

100
14.9072
1.29641
1.09991

0
0.0318593

Maximum

Stage: Termination of Dewatering
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Settle - 4 Boreholes GW

Wednesday, July 28, 2021

Figure C-10

Data Type
Total Settlement [in]
Total Consolidation Settlement
[in]
Virgin Consolidation Settlement
[in]
Recompression Consolidation
Settlement [in]
Immediate Settlement [in]
Loading Stress ZZ [ksf]
Loading Stress XX [ksf]
Loading Stress YY [ksf]
Effective Stress ZZ [ksf]
Effective Stress XX [ksf]
Effective Stress YY [ksf]
Total Stress ZZ [ksf]
Total Stress XX [ksf]
Total Stress YY [ksf]

Modulus of Subgrade Reaction
(Total) [ksf/ft]

Modulus of Subgrade Reaction
(Immediate) [ksf/ft]

Modulus of Subgrade Reaction
(Consolidation) [ksf/ft]

Total Strain

Pore Water Pressure [ksf]
Degree of Consolidation [%]
Pre-consolidation Stress [ksf]
Over-consolidation Ratio

Void Ratio

Hydroconsolidation Settlement
[in]

Undrained Shear Strength

Minimum

-0.0565588

0
-1.95584
-0.960207
-1.87365
6.90513
6.44709
6.84957
6.90513
6.44709
6.84957

0

0

5.71707e-05
0

0

6.49043

1

1.08239

0
-0.0305847

3.3336
3.3336

3.34356

0.018563

0
0.855994
0.397958
1.00679
14.9768
15.2295
14.6783
20.2184
20.4711
20.0176

0

0

0.00838591
5.8656

100
14.9707
1.21598
1.09988

0
0.0318593

Maximum
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Settle - 4 Boreholes GW

Loads

1. Rectangular Load: "Rectangular Load 1"

Length

Width

Rotation angle
Load Type

Area of Load
Load

Elevation
Installation Stage

Coordinates

250 ft

85 ft

0 degrees

Flexible

21250 ft2

6.5 ksf

284 ft

Foundation Loading

Wednesday, July 28, 2021

Figure C-10

X [ft] Y [ft]

7.10543e-14 65
250 65
250 150
7.10543e-14 150
2. Rectangular L "R 2"

Length 250 ft

Width 65 ft

Rotation angle 0 degrees

Load Type Flexible

Area of Load 16250 ft2

Load 6.5 ksf

Elevation 294 ft

Installation Stage Foundation Loading

Coordinates
X [ft] Y [ft]

3.69482e-13 4.26326e-14
250 4.26326e-14
250 65
3.69482e-13 65
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Settle - 4 Boreholes GW

Wednesday, July 28, 2021
Figure C-10

Excavations
1. Excavation: "Excavation 1"
Bottom Elevation 294 ft
Installation Stage Excavation
Coordinates
X [ft] Y [ft]
0 0
250 0
250 65
0 65
2. Excavation: "Excavation 2"
Bottom Elevation 284 ft
Installation Stage Excavation
Coordinates
X [ft] Y [ft]
0 65
250 65
250 150
0 150
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Settle - 4 Boreholes GW Wednesday, July 28, 2021

Figure C-10
Soil Layers
NW
XY Location: NW: (0, 150)
Layer # Type Thickness [ft] Elevation [ft]
1 Upper Alluvium 62 355.5
2 Lower Alluvium 20.5 293.5
3 Quartz Diorite 73 273
— 3555
—za3.5
— 273
- 200 f
SW
XY Location: SW: (0, 0)
Layer # Type Thickness [ft] Elevation [ft]
1 Upper Alluvium 66 340
2 Lower Alluvium 21 274
3 Quartz Diorite 53 253
—355,5
—F40
—z74
— 253
- d—zoofi
SE
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Settle - 4 Boreholes GW Wednesday, July 28, 2021

Figure C-10
XY Location: SE: (250, 0)
Layer # Type Thickness [ft] Elevation [ft]

1 Upper Alluvium 66 340
2 Lower Alluvium 21 274
3 Quartz Diorite 53 253

— 3555

—F40

—z74

— 253

d—zoofi
NE
XY Location: NE: (250, 150)
Layer # Type Thickness [ft] Elevation [ft]

1 Upper Alluvium 62 355.5
2 Lower Alluvium 20.5 293.5
3 Quartz Diorite 73 273

— 3555

—za3.5

— 273

200 f
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Settle - 4 Boreholes GW Wednesday, July 28, 2021

Figure C-10

Soil Properties

Property Upper Alluvium  Lower Alluvium Quartz Diorite
Color [] [] []
Unit Weight
[Kips/ft3] 0.12 0.12 0.14
Saturated Unit
Weight [Kips/ft3] 0.135 0.135 0.14
KO 1 1 1
Prlmary . Enabled Enabled Enabled
Consolidation
Material Type Non-Linear Non-Linear Non-Linear
Cce 0.038 0.055 0.001
Cre 0.009 0.005 0.001
el 1.1 1.1 1.1
OCR 1 1 1
Undrained Su A
[Kips/ft2] 0 0 0
Undrained Su S 0.2 0.2 0.2
Undrained Su m 0.8 0.8 0.8
Grid Name Staged Staged Staged
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Settle - 4 Boreholes GW Wednesday, July 28, 2021
Figure C-10

Groundwater
Groundwater method Grids
Water Unit Weight 0.0624 kips/ft3

Groundwater Grid: Initial

X Y Elevation (ft)
0 150 335.5
0 0 320
250 0 320
250 150 335.5
375 -125 320
-125 -125 320
-125 275 335.5
375 275 335.5

Groundwater Grid: Dewatered

X Y Elevation (ft)
0 150 284
0 0 284
250 0 284
250 150 284
375 -125 284
-125 -125 284
-125 275 284
375 275 284
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APPENDIX B
REFERENCED DATA — 8920 SUNSET BLVD

Geotechnical Investigation, Proposed Mixed-Use Development 8920 Sunset Boulevard, West
Hollywood, prepared by Geocon West, Inc., dated July 2, 2015, Project No. A9286-06-01.

Geocon Project No. A9899-06-01 July 28, 2021
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PROJECT NO. A9286-06-01

.| BORING 1 Zw. | 2 LE
DEPTH Q 2| soL = ok o xC
IN SAMPLE 2 || cuass =l | &g e
NO. % = ELEV. (MSL.) DATE COMPLETED 5/30/15 o2 oy Qe
FEET E |5] wscs — —_— 2od | z= Sz
4 (@) WM
& EQUIPMENT HOLLOW STEM AUGER BY: RA ax=| o ©
MATERIAL DESCRIPTION
0 BULK |4 AC: 3" BASE: 6"
- - 0-3' A ARTIFICIAL FILL -
/ Silty Sand, medium dense, slightly moist, yellowish brown, fine- to
- 2 ] / medium-grained. B
i Total depth of boring: 3 feet
Fill to 3 feet.
Groundwater not encountered.
Patched with concrete containing black dye.
Boring attempted at 3 locations. Underground utilities encountered at each
location.
Figure A1, A9286-06-01 BORING LOGS.GPJ
Log of Boring 1, Page 1 of 1
SAMPLE SYMBOLS [ ... SAMPLING UNSUCCESSFUL Il .. STANDARD PENETRATION TEST B .. oRIVE SAMPLE (UNDISTURBED)
B .. DISTURBED OR BAG SAMPLE Al .. cHUNK SAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
ITIS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. A9286-06-01

N E BORING 2 Bu- | & LE
(O] 2O = <
DEPTH o < SOIL == L\I_ (2] w ) [
IN SAMPLE 3 % CLASS T2 | & o i
NO. o |z ELEV. (MSL.) DATE COMPLETED 5/30/15 CRTES o (2=
FEET £ |5]| wscs) SEE— —_— 2o S z= Q3
4 (@) WM
& EQUIPMENT HOLLOW STEM AUGER BY: RA ax=| o ©
MATERIAL DESCRIPTION
0 BULK |4 AC: 3" BASE: 3"
- - 0-3' A ARTIFICIAL FILL —
/ Silty Sand, medium dense, slightly moist, yellowish brown, fine- to
- 2 ] / medium-grained, trace rootlets, trace concrete fragments. B
B - ] N
| 4 — |
i | B2@s A 19 - -
- 6 —4 —
| 8 — |
i i o ALLUVIUM
- 10 - X Sand, poorly graded, loose, slightly moist, yellowish brown, fine- to —
B2@10 .— ) T———T medium-grained, trace coarse-grained, trace silt. T 4 A4 3
i ’ Ay \ _ _-gadescoarser '
- 12 -1/ ML Sandy Silt with Clay, firm, slightly moist, dark yellowish brown, very fine-to |-
ydpd medium-grained.
- 14 - g __ e — o — —
/ Clayey Sand, poorly graded, dense, slightly moist, dark reddish brown, fine-

to medium-grained, moderate plasticity. —

-
\
\

| B2@1s

\
NN

i ] - increase in sand content, dark yellowish brown i
" 20 T @20 I [ 81| 1224 | 103 ]
- - Sand with Clay, poorly graded, dense, dry, yellowish brown, some silt. -
- 24 e sttt e b —
Clayey Sand, poorly graded, dense, slightly moist, dark reddish brown, fine-
- — to medium-grained, moderate plasticity, some silt. —
B2@25' 55 - -
SC
- — / / . . =
- increase in clay content
Fi gure A2 A9286-06-01 BORING LOGS.GPJ
J
Log of Boring 2, Page 1 of 3
SAMPLE SYMBOLS [] .. SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B .. oRIVE SAMPLE (UNDISTURBED)
.. DISTURBED OR BAG SAMPLE Al ... cHUNK SAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
ITIS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. A9286-06-01

N E BORING 2 Bu- | & LE
DEPTH 8 || sou Ezl | @~ x =
N SAMPLE = % CLASS ERO & cus P &
NO. % z ELEV. (MSL.) DATE COMPLETED 5/30/15 o2 of Qe
FEET £ 5] wscs) —_— E— 209 o 83
4 (@) WM
& EQUIPMENT HOLLOW STEM AUGER BY: RA ax=| o ©
MATERIAL DESCRIPTION
- 30 ——
B2@30 W, ;¢ 54 1170 | 136
L -] / / - moist =
L4, / 11 sc i
L e/ I N N I R S
/ S Clay with Sand, hard, slightly moist, dark reddish brown, fine- to
- — -/ medium-grained, some silt, medium plasticity. —
B2@35' 50 (5" - -
i i | Clayey Sand, poorly graded, medium dense, wet, dark yellowish brown, fine- | | | |
- — to medium-grained, some silt, some coarse-grained, moderate plasticity. —
40 grauo & & plastiely 2 - -
R . s »
- 44 Y o~ T T Ty T T L T, . T T 1T 7T 7
SP Sand with Clay, poorly graded, medium dense, wet, yellowish brown, fine- to
= — ——— dium-graned. 4 — L — —
B2@45' - — e T 227 [ 1ot | 160
L 46 - BULK Clayey Sand, poorly graded, medium dense, wet, dark yellowish brown, fine-
45-50" to medium-grained, some coarse-grained, some silt, moderate plasticity.
- 50 - iy , -
B2@s0' £ - decrease in clay content 27 - -
] % I IR ISR
- 50 A 1 Sp - Sand with Clay, poorly graded, medium dense, wet, yellowish brown, fine-to }. .} 1 __ _ |
; / -/ medium-grained, some silt.
B iB2@s2. 57 sC e T o | 23 | 1248 | 141
/_/ Y Clayey Sand, poorly graded, medium dense, yellowish brown, fine- to
- 54 :/7/— -y o — medium-grained, somesit. e
i N 77 '/_ =Sk M Sand with Clay, poorly graded, medium dense, yellowish brown, fine- to R
B2@55' n ) sC _ _medium-grained, somessilt. |23 - -~
— 56 _//// /] Clayey Sand, poorly graded, medium dense, wet, yellowish brown, fine- to B
B i SA |- - Sediumgrained, some very fnegrained. somesit. ____ ______ I
s /- Sand with Clay, poorly graded, dense, wet, yellowish brown, fine- to
- 58 —{B2@575 / Sp medium-grained, some silt, red mottling. - ol 120.7 14.5
i | - dense B
Fi gure A2 A9286-06-01 BORING LOGS.GPJ
J
Log of Boring 2, Page 2 of 3
.. SAMPLING UNSUCCESSFUL .. STANDARD PENETRATION TEST .. DRIVE SAMPLE (UNDISTURBED
SAMPLE SYMBOLS O U - : :
.. DISTURBED OR BAG SAMPLE Al ... cHUNK SAMPLE ¥ .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
ITIS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. A9286-06-01

N E BORING 2 Bu- | & LE
(O] 2O = <
DEPTH o < SOIL == L\I_ (2] [
N SAMPLE S = SEO | GG Pz
NO. S 2| S | ELEV. (MSL) DATE COMPLETED  5/30/15 Fos | oF | 2%
FEET £ 5] wscs) —_— E— 209 o 83
4 (@) WM
& EQUIPMENT HOLLOW STEM AUGER BY: RA ax=| o ©
MATERIAL DESCRIPTION
0 Teao W / B o1 = ~
- 62 % =
- 64 / - very dense, some pockets of clay i
L -] s SP |
B2@65' / 50 (6" | 116.3 16.1
- 68 — / =
L - LA L L
B2@70' W / é Clayey Sand, poorly graded, medium dense, wet, yellowish brown, fine- to 48 118.9 19.9
- — / medium-grained, some very fine-grained, some silt. —
%
- 72 . =
; /_-/ sC
//: 7
-4 ///// - increase in clay content, dense i

B ‘_Bz@ﬁj:.// [ s04m | 1000 211

Total depth of boring: 75.5 feet

Fill to 9 feet.

Groundwater encountered at 38 feet.
Backfilled with grout and bentonite.
Patched with concrete containing black dye.

*Penetration resistance for 140-pound hammer falling 30 inches by auto

hammer.
= A9286-06-01 BORING LOGS.GPJ
Figure A2,
Log of Boring 2, Page 3 of 3
|:| ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
ITIS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



BORING LOG NUMBER !

Drilling Date __August 13, 1986 Elevation 375"

Project KB 14298-S Communication Art House
Gl 5 ol - £ ) ..
- | 2|58+ s5| 59 Description
3 8 c% = § 53 a a Surface Conditions 11; inch A.C.

0
FILL:Silty.Sand, dark reddish-brown, slightly moist,
o Toose, fine to medium grained, clay binder,
. trace gravel
l/T&P 9.8 105.5 1T T T pedtum to soares grained, tile chip
4L
Push/ [10.9 [104.6 -
Tap 6 .
SC/SM CLAYEY SAND TO SILTY SAND, dark reddish-brown, moist,
2 medium dense, medium to coarse grained,
slightly plastic, porous, trace gravel
8.—-—-—

3 15.8 |112.5| lOo—

12 —
8 N/ S R R
dense
7 15.1 {118.7 -
16~HSP/SM SAND TO CLAYEY SILTY SAND, reddish-brown, moist,
dense, medium to coarse grained, poorly
] graded, some gravel
18 —
5 lew9omes| | 4o
! | !SM/SC SILTY SAND TO CLAYEY SAND, reddish-brown, moist,
I | - dense, medium to coarse grained, some
| i
| gravel
i 221 .
1
i ! — i
| i
24 — F

KOQVACS-BYER and ASSOCIATES INC. e



BORING lOG NUMBER 1 - continued

August 13, 1986

Drilling Date Elevation
Project KB 14298-8 Communication Art House
o | B p B e £ 2
2 & a 2E|5%+ 2| £ 9 Description
ER & 228|588 ae| &4
38 2 =3 |& = a Q Surface Conditions 1) inch A.C.
SILTY SAND TO CLAYEY SAND - continued
25 9 12.8 |113.0} 25 |
27
29
30 14 12.5 [120.9 . |
31
very moist
33 —
3 | 4 |15.8 j112.8] 35 "1SC/ gy | CLAYEY SAND TO SILTY SAND, reddish-brown,wet,medium
| dense, medium to coarse grained, some gravel
37
[ 1 T T " free water
39 ]
40 l'zTap 22.3 |107.5
SP/SC SAND TO CLAYEY SAND, reddish-brown, saturated,medium
41 dense,coarse grained, some gravel
43 [
45 7 16.4 M21.4 45— —|— — =T T
dense
| |
| : 47
.
1 |I ' =
! | 48 1
o
| i
KOVACS-BYER and ASSOCIATES INC. A2

=i
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BORING LOG NUMBER

1 - Continued

Drilling Date __August 13, 1986 Elevation
Project KB 14298-S Communication Art House
e | 8 eXlge | € Q o
gg es| 285|985 £8| §8 Description
i — ) 2 ©
A § § §§ 33 e a Q Surface Conditions  11; inch A.C.
SAND TO CLAYEY SAND - continued
50 27 16.4 118.3 | 50}
52
54 —
56 —
58 [
60 |40 fon2l.6 [112.6| 60 B .
11" END at 60 feet; No Caving; Fill to 6 feet;
- Free Water at 38 feet.
| |
| "
i
i

KOVACS-BYER and ASSOCIATES INC.




BORING LOG NUMBER 2

Drilling Date _August 13, 1986 Elevation 364"
Project KB 14298-S Communication Art House
© = i o R | - = £ 2 s
-E._; .| 2¢ 5.51-; s£5| 5% Description
= 2 & 2 & @ o @ ©J
;. g' E? §§ g? = a (G} Surface Conditions 1% inch A.C.
0
FILL:Silty Sand brown, slightly moist, loose,medium
| to coarse grained, trace gravel
Push .0 106.1 [T M e e T e e o
2 nsa | 7 2 roots to 1/8 inch, root hairs
G — e e — e ——— . —
light brown
5 1/ 5.7 107.8 B B o s Qe Ry e )
Tap SAND TO SILTY SAND, light brown, slightly moist,
6L i medium dense, coarse grained
sp/sm | SAND TO SILTY SAND, light reddish-brown,slightly
8| moist, medium dense, some gravel
10 2 16.6 105.0| 10— ——|— — porows
12
14 H
15 5 14.7 {113.8 -
SM/SC SILTY SAND TO CLAYEY SAND, reddish-brown,slightly
16 | moist, medium dense, medium to coarse
grained, some gravel
g B “ngl_}? reddish~brown, sandier
1
' p——
!
II .
20 9 13.1 1122.8| 20 | e e e
dense
—SC/SM CLAYEY SAND TO SILTY SAND, reddish-brown, moist,
29 dense, medium to coarse grained,some gravel
| | ]
24

KOVACS-BYER and ASSOCIATES INC.

\~4

PLATE . 07%F




BORING LOG NUMBER

2 - Continued

Elevation

Drilling Date August 13, 1986

Project KB 14298-S Communication Art House
e | § 2¥ |52 £ 2
B o o 2ei56% 5| £9 Description
E8 | 5°| £ |224| ge| g4
ag | 2 =3 5% 3 G Surface Conditions 1% inch A.C.
CLAYEY SAND TO SILTY SAND - continued
25 7 13.1 (121.1} 25 ]
T T T T GE;y moist
27 ||
297 T T T ——
| [ free water
31
33 P
35 5 |17.5 |112.01 35

END at 35 feet; No Caving;
Free Water at 29 Feet.

Fill to 7 Feet;

KOVACS-BYER and ASSOCIATES INC.

PLATE A7



BORING LOG NUMBER 3

Drilling Date August .14, 1986 Elevation 371"
Project KB 14298-S Communication Art House
o = @ et R e = = B
25| 2 ZEIS55«] g5 £ Description
S8| 5¢| 22384 B &S
ag | 2 =3 E= a G Surface Conditions Weeds and Loose Soil
0 S
FILL:Silty Sand, light brown, slightly moist, loose,
L] roots, trace gravel, wood chips,glass
fragments
2 Push 8.8 1103.6 S I e -Hiigﬁf redﬁisﬁ:brown, some gravel, clay binden
4
SM SILTY SAND, reddish-brown, slightly moist, medium
|| dense, some gravel, clay binder, porous,
s : $id: 060 medium to coarse grained
6 ||
8 SM/SP SILTY SAND TO SAND, reddish-brown, moist, medium
- dense, some gravel, clay binder, medium to
coarse grained
10 2 |114.1 |111.0 | 10
SM/SC SILTY SAND TO CLAYEY SAND, dark reddish-brown, moist,|
12 — medium dense, some gravel, medium to coarse
grained, roots
14 [
15 7 |11.8 {122.6 L el - — ——
dense
16 |—
18
20 4 |11.2 |122.7 | 99 |
] SC/SM CLAYEY SAND TO SILTY SAND,dark reddish-brown,moist,
22 || dense, trace gravel, medium to coarse
E i [ grained
i
] light reddish-brown
24—
KOVACS-BYER and ASSOCIATES INC.

PLATE _A-6_



BOR’NG LOG NUMBER 3 - Continued

Drilling Date August 14, 1986 Elevation
Project KB 14298-5 Communication Art House
o 2 §_ el § g - & Q r
Eﬁ g o 2% 3%3 §§ -§§ Description
ooy B > &£ ©
3 3 ECE: §§ 53 a a 6] Surface Conditions Weeds and Loose Soil
CLAYEY SAND TO SILTY SAND -~ Continued
25 9 110.5 {113.5]| 25 |
27 [
— SM SILTY SAND, light orange-brown, moist, dense, trace
gravel, medium to coarse grained, clay
29 ™ binder
30 26 10.4 (124.4 -
M7 — " reddish-brown
33
35 7 15.6 116.6 35
SM/SC SILTY SAND TO CLAYEY SAND, reddish~brown, very moist,
—-— — |~ . . dense, wet
free water
37
39 |
40 7 20.2 [112.4
END at 40 feet; No Caving; Fill to 4 feet;
41— Free Water at 36 feet.
NOTE:On Plates A-1 and A~7
- The stratification lines
N represent the approximate
boundary between earth
- types; the transition may
be gradual.
] NOTE on Plates A-1 and A-7:
Borings 1 through 3
B excavated with 18"
- bucket-auger

KOVACS-B8YER and ASSOCIATES INC.

PLATE A-7



Drilling Date

Project

BORING LOG NUMBER 4

April

19, 1991

Elevation 381’

KB 14298-S

Communication Art House

Sample
Depth ft.

Blows per
ft

Moisture
Content %

Weight

Dry Unit
p.c.f.

Depth in
feet

Graphic
Log

Description

Surface Conditions

A/C Driveway 2" thick

10

20

10

15

54

14.2

109.1

102.6

108.7

119.2

[

FILL: Silty Sand, brown, moist, medium
dense, fine grained, glass
fragments

SM

Silty Sand, brown, moist, dense, fine
to coarse grained, some clay
binder, porous

sandier, coarser grained

10 |

light orange-brown, slightly moist
to moist

15

moist

SC

Clayey Sand, orange-red, moist, dense,
fine to coarse grained

20|

CL

Sandy Clay, orange-brown, moist, stiff,
medium grained sand in clay matrix

25

SC

Clayey Sand, reddish-brown, moist,
dense, fine to coarse grained

clayier

KOVACS-BYER and ASSOCIATES INC.

PLATE _A-3



BORING LOG NUMBER

4 (continued)

Drilling Date Elevation
Project KB 14298-8 Communication Art House
e | & e¥|2x.| € 2 -
%% g 25 55y "EE éB Description
3 2 9 25|12 2 G] Surface Conditions 4
ol @ =8 |0 Q A/C Driveway 2" thick
26
fine to medium grained, some
. coarse grains
30 40 |11.2(121.2] 30_|
35
|| fine grained, some medium grains
40 43 113.8 |116.5 40
45 |
| orange-brown, fine to coarse
_ grained
r
50 20 (15.5 120.1} 50|

KOVACS-BYER and ASSOCIATES INC.

PLATE . .



BORING LOG NUMBER

4 (continued)

Drilling Date Elevation
Project KB 14298-S Communication Art House
o ] EBQ =g iE 2
= a E§ 5§« £8| §£9 Description
S8 | 35| §€ |84 B 2- ;
2 = =3 |a a Q Surface Conditions A/C Driveway 2" thick
51| |
55| |
- very moist, dense, fine to coarse
grained
60 | 25 16.5(117.2[ 60| |
651
reddish brown, dense, fine to
- medium grained
70 { 39 116.8 [119.3| 70|
| .
75
j sandier
i

KOVACS-BYER and ASSOCIATES INC. PLATE . A=10




BORING LOG NUMBER

4 (continued)

Drilling Date Elevation
Project KB 14298-8 Communication Art House
. @ Eaa R £ 2 T
;éz ;,, ag 553; £5| 59 Description
g| 87| 8€(z24| §*| g i
38 | & =3 |a Q © Surtece Conditiont o ve priveway. 3% thick
76|
80 mottled yellow, tan and brown,
80 | 47 17.7 (117.3 = moist, dense, fine to coarse
grained
85| 75 [13.3 [123.6] 85—
| BEDROCK: Granite, orange-brown with
black staining, verK moist,
moderately hard to hard, massive,
] moderately weathered
90 | 90 [11.9 [124.5 90| |
95| |
|| %nd_at 100 feet; Water at 46 feet; No
i caving; Fill to 1} feet
E T NOTE: The stratification depth
| - represents the approximate boundary
: be weeg earth types; the transition may
.8 (122.4{100 be gradual.
100 116} 9.8 il2 3" Hollow Stem
| 1140 1b. Hammer

KOVACS-BYER and ASSOCIATES INC.

PLATE .

|
=



BORING LOG NUMBER 5

Drilling Date: 11/10/99 Elevation: 384.0'
Project: File No. 17507-S Sunset Heights, LLC
Sample | Blows | Moisture Dry Unit |Depthin | USCS Description
Depth Ft| per ft | content % | Weight p.c.f. feet Class. |Surface Conditions: 1-in. asphalt, fair condition, 3-in, sand base
0 - FILL: Silty Sand, brown, slightly moist, dénse, fine grained, trace gravel
1 15 4.4 109.5 1l - — —
- abundant gravel
2 -
3 13 8.6 108.2 3 -
- SM  [Silty Sand, medium brown, moist, medium dense, fine to medium grained,
4 - some coarse grained, trace gravel, slightly porous
5 15 8.3 109.9 5 --
6 —
7 13 7.3 104.9 T T S S
- orange-brown
8 -
9 _.
10 19 8.0 111.7 10 -
11 --
12 -
13 -
14 -
15 25 8.7 114.7 15 e e —
- reddish brown, dense
16 --
17 --
18 --
19 --
20 72 12.0 1264 20~ — —————— e
- clay binder, very dense
21 --
22 --
23 -
24 --
25 54 9.3 1274 25 e e —
- trace gravel
26 -~
i 27 --
| -
| !
28 --
29 -~
[ 30 | 62 13.0 i22.4 30 - | .Clayey Sand, reddish brown, moist, very dense, fine to medium grained, ;
% | S S L.SC_tracegravel |

Jerry Kovacs and Associates
Plate A-1



BORING LOG NUMBER 5 (continued)

Project: File No. 17507-S Sunset Heights, LLC

Sample Blows |Moisture |Dry Unit Depth in |USCS Description
Depth Ft |per ft content % | Weight p.c.f. |feet Class. _ |Surface Conditions

31 --
32 -

33 -

34 -

35 49 9.7 120.4 35--

- SM |Silty Sand, orange-brown, moist, very dense, fine to medium grained
36 - trace coarse grained and gravel

t]

37 --

38 --
39 -

40 90 14.4 118.2 40 -- reddish brown, clay binder
41 --
42 --

43 -
44 -

45 56 13.2 120.2 45 -- fine to coarse grained, very moist
46 --

47 --

48 --
49 -
50 | 67 | 151 | 1194 | 50 ol __ __ __
51 -
52 -
- 1 R A
54 .:_

55 31 201 111.9 55 --
. 50/4"

- SC |Clayey Sand, orange-brown, very moist to wet, very dense, fine to coarse
56 -- .grained, occasional large decomposed granite fragments

57 -

58 --

| 59 .-

|
s | s | |
| 60 1 53 | 206 | SPT | 60— : : :
bemeimtiem o eeeon o o7l SMLSilty Sand, orange-brown, wet, very dense, fine to coarse grained |

Jerry Kovacs and Associates
Plate A-2



BORING LOG NUMBER 5 (continued)

Project: File No. 17507-S Sunset Heights, LLC
Sample [Blows [Moisture [Dry Unit Depth in [USCS Description
Depth Ft| per ft | content % | Weight p.c.f. | feet Class. Surface Conditions
61 --
62 -~
62.5 63 17.2 116.0 -
63 --
64 -~
65 49 21.5 SPT 65 --
- SC |Clayey Sand, orange-brown, very moist to wet, very dense, fine to coarse
66 -- grained, abundant gravel
67 --
67.5 78 18.0 113.0 -
68 -- SM  |Silty Sand, reddish brown, wet, very dense, fine grained
69 --
70 33 11.8 SPT 70 e o
50/5" - grades sandier, gray-brown, wet, very dense, fine to coarse grained,
71 -- abundant gravel and slate fragments
72 --
72.5 72 15.0 118.3 . e e
73 -- fine grained, orange-brown
74 --
75 28 16.3 SPT 75 --
50/5" - BEDROCK: Quartz Diorite, highly weathered, orange-brown, wet, hard,
76 -- massive
77 --
77.5 12 15.9 118.9 -
50/5" 78 --
79 --
80 28 12.8 SPT 80 --
50/4" -
81 --
8 - — —
82.5 | 50/5" 13.4 disturbed - moderately weathered
50/1" 83 --
84 --
85 50/5" 15.4 SPT 85 --
50/2" -
86 --
87 - e — e —
87.5 | 50/4" 8.1 132.8 - gray
50/1" 88 --
89 --
90 [ 50/4" 5.1 SPT | 90~
L.502"

Jerry Kovacs and Associates

Plate A-3




BORING LOG NUMBER 5 (continued)

Project: File No. 17507-S

Sunset Heights, LLC

Sample
Depth Ft

Blows
per ft

Moisture
content %%

Dry Unit
Weight p.c.f.

Depth in
feet

USCS
Class.

Surface Conditions

Description

92.5

95

97.5

100

40
50/2"

50/5"

50/4"
50/1"

100/3"

17.3

13.0

5.5

11.3

122.7

SPT

158.6

SPT

)
0
93 -
94 -
95 -

96 -

97 --

08 -
99—
100 -
101
102 —
103
104 -
105 -
106 --
107 --
108 -
109 --
110 -
11
112 --
113 --
114 -
115 -
116 --
17 -

| 118 -
119 -
120 -

Total depth: 100 feet

Water at 53 feet
Fill to 3 feet

Jerry Kovacs and Associates

Plate A-4



Drilling Date: 11/11/99

BORING LOG NUMBER 6

Elevation: 365.0'

Project: File No. 17507-S Sunset Heights, LL.C
Sample | Blows | Moisture Dry Unit |Depthin | USCS Description
Depth Ft | per ft | content % | Weight p.c.f. feet Class. |Surface Conditions: Dead grass and scattered asphalt fragments
— 0 - FILL:"Silty Sand, dark brown, moist, dense, Tine grained, {race gravel
1 15 6.4 103.9 1--
- SM [Silty Sand, dark brown, moist, medium dense, fine grained, trace gravel
2
3 18 7.4 99.9 3 - ——
- medium brown, moist, medium dense, fine to medium grained, some clay
4 -- binder
5 21 L 106.6 5 -
6 -
7 28 7.2 109.4 T e ———
- orange-brown
8 --
0w
10 36 7.7 112.6 0 — ———
- reddish brown, slightly moist, dense, fine to medium grained, some coarse
11 -- grained and gravel
12 -
13 --
14 --
15 63 17.2 113.0 15— b — e —
- Clayey Sand, dark reddish brown, slightly moist, very dense, fine to coarse
16 —- grained
17 --
18 --
19 --
20 53 11.6 122.2 20 e e e e
- SM |Silty Sand, reddish brown, moist, very dense, fine to medium grained,
21 -- some roots, gravel, clay binder
22 -
23 -
24 --
25 62 12.3 123.0 B o e e i i i i e ] B
- moist to very moist
26 -- !
| | 27 |
' i ! j P {
j 5 | 28 | |
| | b - |
L | 29 |
) : E ' " A 3
30 I‘ 54 = 214 i 108.2 | 30 - | iClayey Sand, dark reddish brown, very moist, very dense, fine to medium '
ke ! e i - L. SC igrained

Jerry Kovacs and Associates

Plate A-5




BORING LOG NUMBER 6 (continued)

Project: File No. 17507-S Sunset Heights, LL.C

Sample
| Depth Ft

Blows Moisture |Dry Unit Depth in |USCS Description
per ft content % |Weight p.c.f. |feet Class.  |Surface Conditions

35

40

41

42.5

45

475

50

525

55

i 575

60

31 -
32
33--
M |

64 17.8 112.7 3 e —— e

- grades less clayey
36 -

37 -
38 —

39 -

48 153 SPT 40 - - e

- orange-brown, wet, some gravel
51 11.8 SPT 41 —

- SM Silty Sand, reddish brown, wet, very dense, fine grained
42 -
66 15.4 119.4 -
43 - orange-brown, fine to coarse grained

44 -

57 14.0 SPT B o e ——
- medium brown, fine to medium grained, occasional slightly clayey lenses

46 --

47 -

73 15.8 116.0 -

48 — SW [Sand, tan, wet, very dense, fine to coarse grained

49 -~

55 14.4 SPT 50 --

- SM Silty Sand, orange-brown, wet, very dense, fine to medium grained
51 —-

52 --
35 174 113.5 o o i L 2 e e it i s
50/3" 53 -- grades sandier, mostly fine grained

54 --

62 16.7 SPT 88— —

- orange-brown with light brown lenses, clay binder
56 --

57 --

83 14.8 122.4 -
58 -- reddish brown, fine to medium grained

| 59~ |

50 @ 150 SPT 60 --

Jerry Kovacs and Associates
Plate A-6



BORING LOG NUMBER 6 (continued)

Jerry Kovacs and Associates

Project: File No. 17507-S Sunset Heights, LLC
Sample |Blows Moisture liry Unit Depth in [USCS Description
Depth Ft| perft | content % | Weight p.c.f. | feet Class. Surface Conditions
61 --
62 --
62.5 36 14.6 122.0 -
50/4" 63 --
64 --
65 65 13.6 SPT 65 - ——
- grades sandier
66 -~
67 --
67.5 77 16.1 119.3 . e —
68 — clay binder
69 —
70 53 17.2 SPT 70 —
71—
T2 e —
72.5 20 14.2 121.9 - grades sandier, fine grained
50/5" 73 --
74 --
75 69 14.8 SPT TS — ——_
- orange-brown
76 --
77—~
77.5 30 17.3 114.9 e —— e e e
50/5" 78 - dark reddish brown, fine to medium grained, clay binder
79 --
80 72 17.7 SPT 80 --
- SC |Clayey Sand, reddish brown, very moist, very dense, fine to medium
81 -- grained
82 --
82.5 79 16.3 116.7 -
83 -
84 --
85 57 15.0 SPT 85 -~ !
- SM |[Silty Sand, orange-brown, very moist, very dense, fine to medium grained
86 -~
|E 87 -- | |
I - ‘ !
; -; 88 | | |
| | l 89~ : -
90 i 74 | 159 | SPT | 90- !
| } | H }

Plate A~7



BORING LOG NUMBER 6 (continued)

Project: File No. 17507-S Sunset Heights, LLC
Sample [Blows |Moisture |Dry Unit Depthin [USCS Description
Depth Ft| per ft | content % | Weight p.c.f. | feet Class. __|Surface Conditions
92 e
93 -
94 -
95 | 37 | 194 | 1116 | 95-
50/5" - SC |Clayey Sand, reddish brown, very moist, very dense, fine to medium
96 -- grained
97 "
98 -
99 --
100 90 124 SPT 11]0--

- Total depth: 100 feet
101 -- Water at 34 feet

i Fill to 1 foot

102 --
103 -
104 -
105 -
106 -
107 -
108 -
109 -
110
111 -~
112 --
113 -
114 --
115 -
116

117 --

118 --

|
| 119 -
|
|

| 120 --

Jerry Kovacs and Associates
Plate A-8




Drilling Date: 06/03/05
Project: File No. 18931
km

BORING LOG NUMBER 7

Elevation: 380'

James Hotels

[ Sample | Blows | Moisture | Dry Density | Depthin | USCS Deseription
Depth ft. | per ft. | content % p.c.f. feet Class. |Surface Conditions: 2-inch Asphalt - Very Poor Condition, No Base
0 - FILL: Silty Sand, brown, moist, medium dense, fine grained,
= minor gravel
f
e
2% 51 6.7 120.5 - e SV ol i iy
Rus some gravel, concrete fragments
A
5 8 6.7 SPT 5--
_ SM |Silty Sand, brown, moist, medium dense, fine grained, minor
6 -~ gravel
L -
Vs 17 72 114.2 - o ey el e et il el R S
8 orange-brown
6o
10 25 8.2 SPT 10 --
11 -
12 --
12% 30 6.5 110.0 -
13 --
14 -
15 31 7.8 SPT 15-- —T————————————
& grades sandier, fine to medium grained
16 -- :
17 --
17% 19 15.5 117.1 -
s50/6" 18 -- SC |Clayey Sand, orange-brown, moist, very dense, fine grained,
- minor gravel
19 --
20 46 12.5 SPT 20 --
21 --
22 -
22% 75 9.7 128.6 -
23 -~ SM |Silty Sand, orange-brown, moist, very dense, fine grained, some
- gravel
24 -
25 46 9.6 SPT 25 --
26 -
27 --
27'% 78 10.1 128.5 -
28 - SC |Clayey Sand, orange-brown, moist, very dense, fine grained,
* minor gravel
29 -
30 42 15.3 SPT 1 e el e T e B e e e
- very moist, dense, water seepage
EOTE m Plate A-7a




Project: File No. 18931
km

BORING LOG NUMBER 7

James Hotels

Sample | Blows | Moisture | Dry Density j Depthin | USCS Description
Depth ft. | per ft. | content % p.c.f. feet Class.
31 -
32 -
32 73 14.1 118.0 -
33 -
34 -
35 61 16.7 SPT 35 -~
36 --
37 --
37% 70 14.2 121.5 -
38 - SM |Silty Sand, orange-brown, very moist, very dense, fine grained,
- minor gravel
39 --
40 53 16.6 SPT 40 --
41 -
42 -
42 60 No Recovery -
43 -
44 -~
45 57 14.3 SPT 45 --
- SC |Clayey Sand, orange-brown, very moist, dense, fine grained,
46 - minor gravel
47 --
47 52 14.9 121.4 -
48 --
49 --
50 59 16.4 SPT 50~ P e e e e
- very moist to wet
51 -
52 -
52% 65 13.6 123.6 -
‘ 53 --
54 -
55 46 16.8 SPT 55 --
56 --
57 --
57% 48 17.6 117.2 - —— T — ——— — — — — —
58 - orange-brown to gray-brown, moist
59 --
60 50 20.6 SPT 60 - [ e e e
- orange-brown
GEOTECHNOLOGIES, INC. Plate A-7b




BORING LOG NUMBER 7

Project: File No. 18931 James Hotels
km
Sample | Blows | Moisture Dry Density | Depth in USCS Deseription
Depth ft. | per ft. | content % p.c.f. feet Class.
61 --
62 -
62% 35 18.0 116.2 - o e | e el s’ i e S
50/4" 63 -- very dense to hard
64 --
65 80 18.5 SPT 65 --
66 --
67 --
67% 48 18.1 116.7 -
68 --
69 --
70 73 17.3 SPT 70 --
71 --
72 -
72% 72 17.0 119.3 -
73 --
74 --
75 30 14.5 SPT 75 --
50/4" = SM [Silty Sand, brown-gray, very moist to wet, very dense, medium
76 -- grained
77 --
77% 19 16.5 120.7 - i e ™ e el i g e i
50/5" T8 v fine grained
79 --
80 50/3" 16.6 SPT 80 --
81 --
82 --
82)a | 50/4" 18.4 117.6 -
83 -- SC [Clayey Sand, olive-gray, very moist, very dense, fine grained,
- minor gravel
84 --
85 50/3" 12.5 SPT 85 --
86 --
87 --
87% | 50/4" 18.8 1154 -
88 --
89 --
90 50/3" 14.8 SPT 90 --
- SM |Silty Sand, olive-gray, very moist, very dense, fine to coarse
grained, some gravel

GEOTECHNOLOGIES, INC.

Plate A-7¢




BORING LOG NUMBER 7

Project: File No. 18931 James Hotels
km
_'“éample Blows | Moisture | Dry Density | Depth in USCS Description
Depth ft. | perft. | content % p.c.f. feet Class.
91 -
92 --
92': | S0/6" 19.2 118.6 -
93 - SC |Clayey Sand, olive-gray, very moist, hard, fine grained
94 --
95 35 15.8 SPT 95 --
50/3" -
96 -
97 --
97% 19 No Recovery -
50/5" 98 --
99 -~
100 35 18.0 SPT 100 --
50/3" Total depth: 100 feet

101 -- Water at 30 feet
- Fill to 5 feet
102 --

103 -- NOTE: The stratification lines represent the approximate
= boundary between earth types; the transition may be gradual
104 --

- Used 8-inch diameter Hollow-Stem Auger
105 -- 140-1b. Slide Hammer, 30-inch drop

2 Modified California Sampler used unless otherwise noted
10? - SPT=Standard Penetration Test
107 --
ll];i --
l[l; -
110 --
lli --
12
115 -
lI:I --
115 -
llg --
17--
11;3 e
19 -

120 --

GEOTECHNOLOGIES, INC. T




Drilling Date: 06/06/05
Project: File No. 18931
km

BORING LOG NUMBER 8

Elevation: 366'

James Hotels

Sample
Depth ft.

Blows
per ft.

Moisture

content %o

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

10

15

20

23

30

28

14

21

37

41

90

8.7

9.9

9.4

10.3

14.0

21.9

16.9

16.1

19.1

LOGIES, INC.

111.4

107.2

111.6

108.0

119.6

115.2

116.8

115.9

112.6

0--

13
T
15 -
i6
17
18 -
19
20 --
3
22 -
23—
24 --
35 =
2% --
3T
28 -
29 -

30 --

Description
Surface Conditions: Grassy Area

FILL: Silty Sand, brown-gray, moist, medium dense, fine grained

some gravel, wood chips

Silty Sand, brown-gray, moist, medium dense, fine grained, some
gravel, some rootlets

SC

Clayey Sand, brown, moist, dense, fine grained, minor gravel,
some rootlets

very dense to hard, some roots

Silty Sand, orange-brown, moist to very moist, dense, fine grained,

SM

minor gravel

Plate A-8a



Project: File No. 18931
km

BORING LOG NUMBER 8

James Hotels

Sample

Depth ft.

Blows
per ft.

Moisture
content %

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

Description

35

40

45

50

55

60

‘GEOTECHNOLOGIES, INC.

54

33

502"

50

51

61

59

No Recovery

16.9

19.6

14.9

16.7

18.6

119.7

114.9

115.3

119.0

115.6

I
32
3 -
o
35 -
e
37 -
38
39--
40 -
41 -
42 -
435
44 -
i
45
47 -

48 --

49 -
50
51
52
53 -
54 -
88
56 --
g7~
58 --
59 --

60 --

very moist, very dense

SC

gravel

Clayey Sand, orange-brown, moist, dense, fine grained, minor

SM

minor gravel

Silty Sand, orange-brown, very moist to wet, dense, fine grained,

Plate A-8b




Project: File No. 18931
km

BORING LOG NUMBER 8

James Hotels

Sample
Depth ft.

Blows
per ft.

Moisture
content %

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

Description

65

70

75

80

90

90

69

62

64

82

19
50/4"

GEOTECANDI

15,3

120.4

120.3

No Recovery

20.7

19.8

114.5

114.3

111.8

61 --
62
63 --
64 -
65 --

66 --
67
68 --
69 -
70 --

71 --

oo
73 -
74 -
75 -
76 --
77 --
78 --
79 --
80 --
81 --
82 -
83 -
84 --
85 --
86 -
87 --
88 -
89 -

90 --

SC

Clayey Sand, orange-brown, moist, very dense, fine grained,
minor gravel

SM

Silty Sand, orange-brown, wet, dense, fine grained, minor
gravel

SC

Clayey Sand, orange-brown, moist, very dense, fine grained,
minor gravel

Plate A-8c




Project: File No. 18931
km_

BORING LOG NUMBER 8

James Hotels

Sample
Depth ft.

100

Blows
per ft.

38
50/5"

69

TEGH

Moisture
content %

Dry Density
p.c.f.

Depth in
feet

USCS
Class.

Description

20.0

20.2

112.7

113.1

91 --
92 -
93 -
9 --
95 -
96 --
97 -
98 --
99 --
100 -
101 --
102 -
103 -
104 -
105 -
106 -
107 --
108 --
109 -
110 -
11 -
12 -
13 -
114
115 -
116 -
17 -
118 -
119 -

120 --

Total depth: 100 feet
Water at 22 feet
Fill to 3 feet

Plate A-8d




PRINT DATE: 6/15/06:KYK

BORING LOG JAMESHOTEL-1-01-B9&10.GPJ GEODESIGN.GDT

z
3 |C:> T| 9 uw| aslowcount INSTALLATION AND
= z
DEPTH | 2 MATERIAL DESCRIPTION 5| £ |Z| @ MOISTURE CONTENT % COMMENTS
FEET | £ 20| % | 2| o reow 7 )
E | | < QD% [//] CORE REC%
P ) = |wn
2 375.0 0 50 100
Ny Loose, brown, fine to medium, silty Do N
SAND; dry. oo
DD E Q 432 DD =117 pcf
6- :
[| A
DD A”‘ DD = 97 pcf
DS . o
Hard, red-brown, fine to medium, sandy 140
CLAY; dry. [| — ”
20— . o
becomes very stiff at 20.0 feet E ° 58
_______________________ 351.5
Medium dense, red-brown, fine to 23 Do
medium, silty SAND with some clay; dry. Do
a1
[| A
Co s
: : <
o g
: : =)
. @
some alternating silt layers at 30.0 feet ‘ L 26 E
= 3
: £
: e
: 8
becomes very loose and moist at 35.0 L g
feet ; s
: v
becomes loose and wet with increasing
clay at 39.5 feet R R
0 50 100
DRILLED BY: 2-R Drilling, Inc. LOGGED BY: LAS COMPLETED: 04/06/06

BORING METHOD: hollow-stem auger (see report text)

BORING BIT DIAMETER: 8.0 in

DES|G Nz JAMESHOTEL-1-01

BORING B-9

2121 S Towne Centre Place - Suite 130

Anaheim CA 92806 JUNE 2006

Off 714.634.3701 Fax 714.634.3711

JAMES HOTEL
WEST HOLLYWOOD, CA

FIGURE A-1




PRINT DATE: 6/15/06:KYK

BORING LOG JAMESHOTEL-1-01-B9&10.GPJ GEODESIGN.GDT

z
3 |C:> T| O |w| aslowcounT INSTALLATION AND
DEPTH | 2 MATERIAL DESCRIPTION SIii| = || @ MOISTURE CONTENT % COMMENTS
FEET | £ Za| g |2 RQD% [7 .
3 = b [<| L QD% [//] CORE REC%
P ) = |wvn
&) 0 50 100
y (continued from previous page) E . 24 S
_______________________ 331.0
Very loose, red-brown, fine to medium, 44.0 :
silty SAND; wet. 9
Il <
becomes medium dense at 50.0 feet c%[?u E . o DD - 122 pef
A ST -
_______________________ 3215
Medium dense, red-brown, fine to 533 Do
medium, clayey SAND; moist. .
12
[| A
_______________________ 316.5
Medium dense, red-brown, fine to 583 Do
medium SAND with some clay; wet. s
o 57
313.5 E .
4 Boring completed at 61.5 feet. 615 Do
65 —]
70 —
75 —
80 Ll
DRILLED BY: 2-R Drilling, Inc. LOGGED BY: LAS COMPLETED: 04/06/06
BORING METHOD: hollow-stem auger (see report text) BORING BIT DIAMETER: 8.0 in
D U JAMESHOTEL-1-01 BORING B-9
ESIG NE (continued)
2121 S Towne Centre Place - Suite 130 AMES HOTEL
O JUNE 2006 WESTHOLLYWO0D, CA FIGURE A-1




PRINT DATE: 6/15/06:KYK

BORING LOG JAMESHOTEL-1-01-B9&10.GPJ GEODESIGN.GDT

z
3 |C:> T|Q |w| A&BLOWCOUNT 'NSTéékAAJéﬁ_’;‘_SAND
o| — 0,
DEPTH | £ MATERIAL DESCRIPTION Sldi| 7 |S| @ MOISTURE CONTENT
z w D | = | IO rRaD% CORE REC%
P w = |wvn
&) 364.0 0 50 100
Loose, brown, fine to medium, silty S -
SAND; moist. S :
fes |
becomes medium dense, light brown, and 16 :
dry at 5.0 feet . §
______________________ 3535 — i
Loose, red-brown, fine to medium, silty 103 E @ A :
SAND; moist. R g
7' Very stiff, dark red-brown, fine to 130 Poon 5
T medium, sandy CLAY; moist. oo :
15— — :
24 :
N [| Cor o : s
i S : <
_______________________ 3450
Medium dense, dark red-brown, fine to 190 R : £
medium, clayey SAND; moist. — 66 ~
»E o | 4 00 116 bt
:
Do g
: : : : g
Il <
v
: : 30
DD : Y : =
oo E ‘ : DD =115 pcf
9
g
becomes loose at 39.5 feet
0 50 . . . . 100

DRILLED BY: 2-R Drilling, Inc.

LOGGED BY: LAS

COMPLETED: 04/06/06

BORING METHOD: hollow-stem auger (see report text)

BORING BIT DIAMETER: 8.0 in

@ZDEsIGN: | e
2121 S Towne Centre Place - Suite 130 AM ES HOTEL
O JUNE 2006 WEST HOLLYWOOD, CA FIGURE A-2




PRINT DATE: 6/15/06:KYK

BORING LOG JAMESHOTEL-1-01-B9&10.GPJ GEODESIGN.GDT

pd
3 ©] INSTALLATION AND
S i e S 4| ABLOWCOUNT COMMENTS
DEPTH | v MATERIAL DESCRIPTION 5| = |Z| @ MOISTURE CONTENT %
FEET | Zo| g |2 RQD% |7 ’
z MO 0 | < | [0 RQD% [Z7] CORE REC%
P w = |wvn
o 0 50 100
w.>-]\(continued from previous page) /%552 oo 102 R
Very loose, red-brown, fine to medium, o A0 S
clayey SAND; wet. s
becomes loose at 45.0 feet [| Ao g
<15
E -
311.0
Very stiff, red-brown, fine to medium, 330 .
. sandy CLAY; moist. Do
55 — -
10 :
. H A
_______________________ 305.5
Medium dense, red-brown, fine to 583 Do
medium, clayey SAND; moist. Do
L 46
E o A
27 oo LL = 35%
m” e
B[+ | < |=e
7 Very stiff to hard, red-brown, fine to 730 o
. medium, sandy CLAY; moist to wet. Do
75 —| —
. 49
_ [| Co a
Dense, red-brown, fine to medium, clayey 78.0
SAND; moist.
80 L L
DRILLED BY: 2-R Drilling, Inc. LOGGED BY: LAS COMPLETED: 04/06/06

BORING METHOD: hollow-stem auger (see report text)

BORING BIT DIAMETER: 8.0 in

@FeDESIGN:

2121 S Towne Centre Place - Suite 130
Anaheim CA 92806
Off 714.634.3701 Fax 714.634.3711

JAMESHOTEL-1-01

BORING B-10

(continued)

JUNE 2006

JAMES HOTEL

WEST HOLLYWOOD, CA FIGURE A-2
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BORING LOG JAMESHOTEL-1-01-B9&10.GPJ GEODESIGN.GDT

z
3 Ox| o |w| astowcount INSTALLATION AND
DEPTH | v MATERIAL DESCRIPTION g5 ,% § @ MOISTURE CONTENT % COMMENTS
FEET | 2 Lol @ | < | 010 rReD% CORE REC%
[~4 w = |wn
80 ~ 0 50 100
y (continued from previous page) E ‘ Do 5
85 — Harder drilling at 84.0 feet.
90 — —
______________________ 273.0 U:I © 503'A
Soft to medium hard (R2-R3), red-brown 910 :
QUARTZ DIORITE; medium to coarse Do
grained, moderately weathered, massive, [| © 503"A
no joints or fractures, moist. e o
T Boring completed at 93.5 feet.
95 —
100 —
105 —
110 —
115 —
120 0 — 50 . 100

DRILLED BY: 2-R Drilling, Inc.

LOGGED BY: LAS

COMPLETED: 04/06/06

BORING METHOD: hollow-stem auger (see report text)

BORING BIT DIAMETER: 8.0 in

@FeDESIGN:

2121 S Towne Centre Place - Suite 130
Anaheim CA 92806
Off 714.634.3701 Fax 714.634.3711

JAMESHOTEL-1-01

BORING B-10

(continued)

JUNE 2006

JAMES HOTEL
WEST HOLLYWOOD, CA

FIGURE A-2
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Fault Rupture Hazard Investigation
8850 to 8878 Sunset Boulevard
West Hollywood, California

Prepared by:

John Helms, CEG
40344 Wood Court
Palmdale, CA 93551
Voice (661) 609-0239
helmsceg@yahoo.com

Submitted to:

Mr. Jim Cooper
Silver Creek Commercial Development, LLC
16055 North Dial Boulevard, Suite 4
Scottsdale, CA 85260

September 19, 2018



John Helms, CEG
40344 Wood Court, Palmdale, CA 93551; (661)609-0239

Mr. Jim Cooper September 19, 2018
Silver Creek Commercial Development, LLC

16055 North Dial Boulevard, Suite 4

Scottsdale, CA 85260

Subject: Fault Rupture Hazard Investigation, 8850 to 8878 Sunset
Boulevard, West Hollywood, California

Dear Mr. Cooper:

| am pleased to present to you the findings of this fault rupture hazard investigation
for your properties located at 8850 to 8878 Sunset Boulevard. The project site is
located along the south side of Sunset Boulevard and spans the area in between
San Vicente Boulevard to the east and Larrabee Street to the west, in the City of
West Hollywood.

Our investigation shows that no faults are present beneath the site, or within 50 feet
to the south of the property. Thus the 8850 to 8878 Sunset Boulevard project site is
not exposed to the hazard of surface fault rupture, and the planned development of
the site will not be impacted by any fault setback distances or ‘no-build’ zones.

Thank you for this opportunity to be of service. Should you have any questions or
require additional information, please do not hesitate to contact me.

Sincerely,

CERTIFIED
ENGINEERING /
GEOLCGIST S /i

I

John Helms, CEG 2272



EXECUTIVE SUMMARY

John Helms, CEG has performed a fault rupture hazard investigation for the properties
located at 8850 to 8878 Sunset Boulevard, City of West Hollywood, California. The mapped
trace of the Hollywood Fault Zone in the site vicinity, lies directly south of the project site.
The purpose of this investigation was to assess the potential for surface fault rupture at the
site and determine if the area of the planned development is suitable for the construction of
human-occupied structures.

This study consisted of a review of published and unpublished data, geomorphic analysis,
and subsurface exploration. The subsurface exploration program consisted of 5 cone
penetration test (CPT) soundings totaling 300 feet and 5 hollow stem auger (HSA) borings,
in which a total of 295 feet of borehole was drilled, logged and continuously sampled. This
fault rupture evaluation of the parcel block has found no faults traversing the area. The
combination of nearly continuous, unbroken Late Pleistocene soil horizons and
stratigraphy, and the lack of any step or deflection in groundwater levels provide compelling
evidence to demonstrate the absence of active faulting beneath the entire project site.

No faults were found to traverse the site, nor within 50 feet of the southern site boundary,
and not along the northern limits of the Fault Precautionary Zone, thus the project site is not
exposed to the hazard of surface fault rupture. Accordingly, no fault setback distances or
“no-build” zones are delineated that would impact or limit any future development.

This investigation has shown that human-occupied structures will not be subjected to the
hazard of surface fault rupture. However, the design of the structure should account for the
potential of strong ground shaking that will result from future earthquakes that will occur on
the nearby Hollywood, Santa Monica, New Port — Inglewood, Raymond Hill, Sierra Madre,
Verdugo Mountain, and Northridge Fault zones.
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1.0 INTRODUCTION

This report presents the results of a fault rupture hazard investigation prepared by John
Helms CEG for the properties located at 8850 to 8878 Sunset Boulevard in the City of
West Hollywood, California (Figure 1). The Hollywood Fault Zone lies to the south of the
project site.

The proposed development is located within the current State of California Earthquake
Fault Zone for the Hollywood Fault Zone (Figure 5) and, therefore, the site is subject to
the conditions of the Alquist-Priolo Special Studies Zone Act of 1972 (California Public
Resources Code, Chapter 7.5, Division 2). The Act is designed specifically to mitigate
the hazard of surface fault rupture in future earthquakes and defines a fault as active if it
has demonstrated movement in Holocene time (past 11,000 years). The Alquist-Priolo
Act mandates that sites located within “special studies zones”, which are delineated by
the California Geologic Survey (CGS) along active faults, require detailed geologic
investigation to preclude the construction of human-occupied structures astride active
fault strands. The 1994 Seismic Hazards Mapping Act changed the name of the zones
from Special Studies Zones to Earthquake Fault Zones (EFZ).

The proposed development is also located within the current City of West Hollywood’s
Fault Precautionary Zone (Figure 2). Similar to the State of California’s Alquist-Priolo
Act, the City of West Hollywood’s Fault Precautionary Zones are designed specifically to
mitigate the hazard of surface fault rupture in future earthquakes and defines a fault as
active if it has demonstrated movement in Holocene time (past 11,000 years).

The City of West Hollywood’s Fault Precaution Zone Map (KFM, 2010) delineates Fault
Precautionary Zones 1 and 2 (FP-1 and FP-2) in which specialized, site-specific geologic
investigations or special foundation designs are required to mitigate the potential hazard
of surface fault rupture. Prior to any construction of human-occupied structures within

the FP-1 zone, the City of West Hollywood requires a detailed geologic investigation to
demonstrate the absence of active or potentially active fault strands within 50 feet of the
proposed structures. The project site at 8850 to 8878 Sunset Boulevard is located along
the northern boundary of the FP-1 zone (Figure 2). The purpose of this investigation,
therefore, was to assess the potential for surface fault rupture at the site and determine if
the area is suitable for the construction of human-occupied structures.

1.1 Site Description

The project site is located at 8850 to 8878 Sunset Boulevard, within an existing
subdivision in the City of West Hollywood that lies in between San Vicente Boulevard to
the East and Larrabee Street to the east (Figure 1). The project site is bound on the
north by Sunset Boulevard, west by San Vicente Boulevard, and south by existing
development, and to the east by Larrabee Street. The area of the proposed development
is a relatively flat area that lies along a gently sloping south facing slope. Overall, the
parcel consists of a several graded flat pads. The original structures on this parcel were
constructed prior to the development of the Fault Precautionary Zones. Thus, this
property had not previously been investigated for the hazard of surface fault rupture. The
Hollywood Fault Zone is mapped to the south of the site (Figures 2, 3, and 5). In the



vicinity of the project site area, the location of the Hollywood Fault Zone is poorly
constrained and is mapped as being concealed or buried and approximately located.

1.2 Scope of Work

Typically, trenching is the preferred method for evaluating the presence or absence of
faults because it offers a continuous, direct exposure of the fault zone or near surface
stratigraphy. However, the Hollywood fault zone has been difficult to expose in trenches
due to the dense urban cover and thick accumulation of young alluvium that has been
deposited across the fault since the last rupture. Therefore, we proposed that this fault
location study consist of a series of strategically placed CPT soundings and continuously
cored HSA borings to resolve the issue of surface faulting hazard at the site.

The scope of work for this fault rupture hazard investigation at 8850 to 8878 Sunset
Boulevard consisted of the following tasks:

Review of published and unpublished geotechnical data in the site vicinity;

Analysis of topographic maps of the site vicinity;

Geologic reconnaissance of the site;

Drill, continuously sample, and log a total of 295 linear feet of material in 5 hollow

stem auger (HSA) borings across the site;

e Observe 300 linear feet of cone penetrometer testing (CPT) in 5 soundings across
the project site area;

¢ Re-examine the HSA core samples to identify buried soil horizons and to visually
compare and correlate alluvial units.

e Synthesize the boring log and CPT data to construct a geologic cross section that
shadows the project site area;

e Preparation of this report.

John Helms, CEG, performed all tasks of this investigation. This study conforms to the
provisions of the Alquist-Priolo Act and Title 24 of the California Code of Regulations.

2.0 REGIONAL AND LOCAL GEOLOGY

21 Geologic Setting

The project site is located in the northern Hollywood Basin, which makes up part of the
Transverse Ranges Geomorphic province. The Hollywood Basin lies at the southern
edge of the Transverse Ranges geomorphic province and near the northern boundary of
the Peninsular Ranges geomorphic provinces (Yerkes et a1. 1965). The basin is
bounded on the north by the Santa Monica Mountains and the Hollywood fault, on the
east by the Elysian Hills, the west by the Newport-Inglewood Uplift and the south by the
La Brea high, an area of shallow bedrock (DWR, 2004).

The most predominate structures in the project site area is the east-west trending
Hollywood Fault Zone that separates older surficial deposits to the south from the
bedrock units found in the Santa Monica Mountains to the north. In the project site area,



alluvial fans have been created by sediments carried by water flowing out of area
canyons. The adjacent area of the Santa Monica Mountains are composed primarily of
Santa Monica slate and granitic rocks.

2.2 Hollywood Fault Zone

The ~15-km long Hollywood fault is expressed as a series of linear, ~N70°E to ~N78°E
trending scarps and faceted south-facing ridges along the southern margin of the
eastern Santa Monica Mountains. Active deposition of numerous small alluvial fans at
the mountain front and a lack of fan incision suggest late Quaternary uplift of the Santa
Monica Mountains along the Hollywood fault (Dolan and others, 1997; Dolan and Sieh,
1992; Crook and others, 1983). The fault dips steeply to the north and has juxtaposed
pre-Tertiary granite, metamorphic, and Tertiary sedimentary rocks over young
sedimentary deposits of the northern Los Angeles basin. The Hollywood fault has not
produced any damaging earthquakes during the historical period and has had relatively
minor micro seismic activity.

The linear trace of the Hollywood fault and steep dips found in exposures and borings
(65 to 90 degrees) suggest that motion along the fault may be largely strike-slip (Dolan
and Sieh, 1993). Other westerly trending faults in the Transverse Ranges exhibit a left-
lateral component of slip such as the Santa Ynez, San Fernando, Raymond, and Malibu
Coast faults. The orientation of the Hollywood fault suggests that the horizontal
component of slip also would be left-lateral. If the entire 15-km-long Hollywood fault
ruptured by itself, it could produce an Mw ~6.6 earthquake (Dolan and others, 1997).
However, if the fault ruptures together with other faults to the west (Santa Monica,
Malibu Coast) or to the east (Raymond), then earthquakes much larger than Mw ~6.6
could result. Assuming a minimum slip rate of 0.35 mm/yr for the Hollywood fault, Dolan
and others (1997) estimate a recurrence interval of ~4,000 years for an Mw 6.6 event.
Dolan and others, 2000, also documented an early to mid-Holocene earthquake on the
Hollywood fault zone. The timing of the most recent earthquake is constrained between
6 and 11 ka.

The precise location of the Hollywood fault currently is poorly defined along much of its
length. Large scale geomorphic features such as the southern margin of the Hollywood
Hills and the over-steepened alluvial fans along this range front have provided the basis
for identifying the fault’'s approximate location. However, the precise locations of
individual fault strands within the Hollywood fault zone have been documented only at a
few sites. The Hollywood fault has been difficult to study due primarily to (1) the dense
urbanization that covers nearly the entire fault trace; and (2) the accumulation of young
alluvium at the base of the mountain front which locally buries the fault.

Because the city was developed primarily in the first quarter of this century before the
widespread use of mechanized grading equipment, development was draped over the
existing landscape with minimal modification to the natural ground surface (Dolan and
others, 1997). Therefore, fault scarps and other topographic features are preserved
locally beneath the pavement and can be observed along some streets of Hollywood,
West Hollywood and Beverly Hills. Many of the scarps, however, are broad features of
significant width (>50-200 ft) that preclude one from precisely locating a particular fault
trace on geomorphic evidence alone.



2.3 Topographic Review

A combined review of previous geomorphic analyses (Dolan and others, 1997) with a
review of historical US Geologic Survey topographic map (1894) and detailed City of
West Hollywood topographic maps (1995) with a 2 foot contour interval was performed.
The historical US Geologic Survey map is not a detailed contour interval, but shows the
location of an adjacent marsh to the south of the project site. The topography on the City
of West Hollywood’s maps was examined for recognizable scarps or breaks in slope that
may suggest the location of faulting.

No significant topographic features suggestive of surface faulting were found projecting
towards or in the vicinity of the project site. A subtle break in slope is located in San
Vicente Boulevard approximately 80 feet north of the project site area. This topographic
feature, present on the City of West Hollywood’s maps, can be observed in the field and
may indicate the possible location of a strand of the Hollywood fault zone. Figure 4 is a
geomorphic interpretation of the project site and surrounding area.

Significant topographic features suggestive of surface faulting were found projecting
towards the vicinity of the project site. To the west, this possible strand of the Hollywood
fault zone is also expressed geomorphically where it crosses Doheny Drive ~500 ft south
of Sunset (Dolan and others, 1997). To the east, a strong break in slope is located
across Holloway Drive. This topographic feature has been accentuated through past
grading activities. A broader break in slope is present on the historical topographic maps
extends south of the project site area, and can be observed in the field. These features
may indicate the possible location of a northern strand of the Hollywood fault zone.

The historical US Geologic Survey map (Figure 4) shows the location of a marsh
approximately 650 feet south of the project site area. This is substantiated by the
presence of shallow ground water across the project site. Ground water was found to
vary from 19 to 25 feet deep across the site.

2.4 Previous Investigations

A review of previous geotechnical and fault rupture hazard investigations that have been
completed in the project site’s vicinity were be reviewed for any information that may be
pertinent to the project site area. The reports reviewed are summarized below.

Several previous fault rupture hazard investigations completed adjacent to the project
site area were reviewed for information that may be pertinent to the project site area.
To the east of the project site area, a fault study was reviewed at 1014 Larrabee
Street by William Lettis and Associates (2006) (Figure 8). This study found study
found similar stratigraphy to that encountered at 8850 to 8878 Sunset Boulevard.
WLA (2006) did find an undulating groundwater levels across their site, but concluded
that groundwater level changes were not systematic and did not represent a buried
fault strand. This study found no faulting across the site.

To the west of the project site area, two fault studies were reviewed at 1019 San
Vicente Boulevard by MACTEC (2004) and FUGRO West (2004) (Figure 9). These
studies also found similar stratigraphy and groundwater levels to those encountered at
the 8850 to 8878 Sunset Boulevard project site. The MACTEC (2004) and FUGRO



West (2004) studies found no faulting across the site. The transect from this study
shadows the northwestern portion of the project site area (Figure 6).

Farther to the west of the project site area, a fault study was reviewed at 1016-1020
Hilldale Avenue by Advanced Geotechniques (1998). This study found study found a
thicker section of Holocene aged alluvial stratigraphy with similar groundwater levels to
those encountered at the 8850 to 8878 Sunset Boulevard project site. The Advanced
Geotechniques (1998) study also found no faulting across the site.

To the southeast of the project site area, fault studies was reviewed at 8703 West Knoll
Drive by Earth Consultants International (2003) and at 1006 Hancock Avenue by
Subsurface Designs (2017). These studies found no faulting with a very thick section of
Holocene aged alluvial stratigraphy and shallow groundwater conditions. ECI (2003) did
find artesian groundwater conditions along the southern portion of their study area and
concluded that a fault strand could be impeding the groundwater flow south of West
Knoll Drive.

South of the project site area several fault studies at the 966 and 972 North San Vicente
Boulevard properties were reviewed (Fugro, 2005, GeoConcepts, 2016, and Helms
CEG, 2017). The Fugro (2005) preliminary study consisted of 3 three continuously cored
borings widely spaced apart between the 966 and 972 North San Vicente Boulevard
properties. Fugro (2005) found similar Pleistocene aged stratigraphy to that encountered
in this study. Fugro (2005) also found similar undulating groundwater levels across their
northern two borings. Fugro concluded that the observed groundwater level changes in
this vicinity may represent a buried fault strand.

A second preliminary fault study by GeoConcepts, Inc. (2016) consisted of 4 four
continuously cored borings evenly spaced apart west of the 966 and 972 North San
Vicente Boulevard properties. This preliminary study found three discrete buried shear
zones with corresponding groundwater level and stratigraphic changes. The
GeoConcepts, Inc. (2016) preliminary fault study found stratigraphy and groundwater
changes with shear zones along the west side of North San Vicente Boulevard transect.
This enabled an estimate in the strike (or orientation) and structure of the fault zone in
the vicinity of the project site area.

A final fault study was conducted only for the 972 North San Vicente Boulevard property
(Helms CEG, 2017) consisted of six continuously cored borings and 6 CPT soundings
along the east side of North San Vicente Boulevard. This study was able to better
characterize three discrete buried shear zones with corresponding groundwater level
and stratigraphic changes. The Helms, CEG (2017) fault study was able to age date the
unfaulted stratigraphy and this enabled the fault zone in the vicinity of the project site
area to be deemed in-active.

Farther south of the project site area at 935 North San Vicente Boulevard Advanced
Geotechniques (2013). This study consisted of two continuously cored borings and 5
CPT soundings, and found a thick section of Pleistocene aged alluvial stratigraphy.
Water levels are very shallow and consistent across this study area, and key
stratigraphic markers at depth appear consistent across the project site area. The
Advanced Geotechniques (2013) study found no faulting across the site. The shallow



groundwater encountered at the southern end of 935 North San Vicente Boulevard (>5
feet depth) indicates that a fault strand could be impeding the groundwater flow south of
the subject site.

Lastly, a newly released Fault Evaluation Reports by the California Geological Survey
(2017 and 2018) were reviewed for any information that may be pertinent to the project
site area (Figure 5a and 5). The CGS notes that the Hollywood Fault in the project site
area is expressed by an over-steepening of the alluvial fans at the base of the mountains
and several small scarps and subtle breaks in slope visible on the historic topographic
maps. Some less-prominent scarps near the base of the hills west of West Hollywood,
are thought to be related to a paleo-shoreline identified in the area (Figure 4).
Additionally, the scarps noted along Sunset Boulevard in this same the area adjacent to
the project site area are likely related to grading for the original road construction. South
of the project site, the significant break in slope observed south of Santa Monica
Boulevard likely marks the distal extent of the alluvial fan emanating from Rising Glen
Road canyon, and is probably not related to faulting due to a lack of discernable scarps
or slope breaks east or west of the feature. Figure 5a and 5 shows that south of the
project site area there is a semi-continuous series of slope breaks extending over 1 km
west from Larrabee Street, which is mapped as the main Hollywood Fault zone. The
Hollywood Fault zone is mapped by the state as dying out or becoming in-active farther
to the west.

3.0 METHODOLOGY

3.1 Approach

The subsurface investigation was designed to investigate across the entire subject
parcel (Figure 6). Typically, trenching is the preferred method for evaluating the
presence or absence of faults because it offers a continuous, direct exposure of the fault
zone or near surface stratigraphy. However, the Hollywood fault zone has been difficult
to expose in trenches due to the dense urban cover and thick accumulation of young
alluvium that has been deposited across the fault since the last rupture. Therefore, we
proposed that this fault location study consist of a series or transect of strategically
placed, continuously cored hollow stem auger (HSA) borings and cone penetrometer
testing (CPT) soundings.

The boreholes were located on a 1 inch = 20 foot scale base map (Figure 6). Our
exploration program consisted of a single line of continuously cored hollow stem auger
(HSA) borings and cone penetrometer testing (CPT) soundings. The transect was
approximately 230 feet long and was designed to capture any east northeast striking
fault strands of the Hollywood Fault zone that might traverse the site or run along the
northern limits of the fault precautionary zone or within 50 feet from the southwest corner
of the property (Figure 10). Due to site access limitations and current structures located
on the property, the north-south trending HSA and CPT transect was located within the
western parking lane of Larrabee Street.



3.2 Field Exploration

Prior to beginning the subsurface field exploration, a literature review, topographic
analysis, and geologic reconnaissance of the site was performed. Following this general
review, Underground Service Alert (USA) was notified to identify buried utilities in the
vicinity of the proposed excavations, as required by law.

Subsurface conditions at the site were explored in two phases along a single transect
along North San Vicente Boulevard (Figure 3). The first phase was performed on June
26 through July 2, 2017 and included drilling and sampling five hollow stem auger (HSA)
borings. The continuously sampled HSA borings were drilled to depths that ranged
between 45 and 65 feet beneath the existing ground surface for a total footage of 295
feet (Table 1). The second phase was performed on July 11, 2017 and included 5 cone
penetrometer testing (CPT) soundings to depths 60 feet beneath the existing ground
surface each for a total footage of 300 feet (Table 2). The boring logs are included in
Appendix A and the CPT data are included in Appendix B.

The HSA borings were drilled by One Way Drilling using both a truck mounted and
limited access 8-inch diameter hollow stem auger drilling equipment. Continuous
sampling of all borings was performed using a CME continuous sampling system. The
core samples were collected for the purpose of visual classification and to accurately
determine the elevations of buried soils and primary alluvial stratigraphy. The core
samples were boxed and stored to allow for further inspections and a more detailed
examination of the buried soils.

40 RESULTS

This investigation shows that there are no active faults in the area explored. No
lineaments or geomorphic features suggestive of active faulting traverse or project
towards the project site.

4.1 Groundwater

An important indicator for the presence or absence of faulting is the depth to
groundwater. Past studies have shown that both inactive and active fault strands along
the Hollywood Fault zone act as groundwater barriers and produce abrupt steps in the
groundwater surface.

Along the attached cross section (Figure 7), the groundwater levels were directly
measured in both the open HSA borings and CPT soundings. These data define a gently
southward sloping groundwater surface that drops only about 6 feet across the entire
cross section with no evidence of an abrupt step in the groundwater surface. Depths to
groundwater ranged from 19 to 26 feet below the ground surface (Tables 1 and 2).
Adjacent sites to the west (Figure 8) along North San Vicente Boulevard and to the east
(Figure 9) along Larrabee Street also show a similar gently southward sloping
groundwater surface that shows no evidence of an abrupt step in the groundwater
surface.



4.2 Alluvium and Soil Horizons

The continuity of soil horizons and primary stratigraphic contacts provides essential data
to evaluate the presence or absence of faulting. Four continuous and conformable
stratigraphic units within the alluvium were encountered in each of the HSA borings and
CPT soundings along cross section A-A’ (Figure 7). The attached Table 3 (Stratigraphic
Summary Table) compares and contrasts the stratigraphic units described below. The
uppermost unit (Qal) in section A-A’ is interpreted as a Holocene aged alluvial deposit
and appears continuous and unbroken across the northern half of the cross section. A
thin veneer of artificial fill and the road pavement is shown along the ground surface
across the entire cross section.

Unit Qal is the youngest unit encountered during the subsurface exploration and is
interpreted to be a Holocene aged alluvial deposit. It consists of a highly truncated and
weakly developed soil, and typically is slightly hard, slightly moist to dry, silty SAND that
is coarse-grained with few fine gravel and little clay. This unit is characterized with
moderately low CPT friction ratios and the basal contact of this unit with Qoa1 is
characterized as a gradational increase in friction ratio (Figure 7).

Unit Qoa1 directly underlies unit Qal and is interpreted as latest Pleistocene alluvial fan
deposits. This unit consists of a series of two stacked, truncated, and strongly developed
argillic soil profiles, and are characterized as a hard, slightly moist to moist, clayey
SAND. There is moderately strong pedogenic development within this unit in the form of
significant clay film development, moderately strong oxidation, and a moist color hue of
7.5YR. The CPT friction ratios for this unit grade from low to high as the clay content
gradationally decreases with depth. The basal contact of this unit with Qoaz2 is
characterized as stacked across the area investigated where the CPT signature shows
no decrease in friction ratio (Figure 7).

Unit Qoa2 directly underlies unit Qoa1 and is also interpreted as late Pleistocene alluvial
fan deposits. This unit consists of a series of two truncated and stacked moderately well-
developed argillic soil profiles. The material is characterized as a slightly hard to hard,
moist to wet, silty SAND with clay to clayey SAND with localized gravel. The moderately
strong pedogenic development within this unit has been locally gleyed (or reduced)
through prolonged exposure to anoxic groundwater conditions at this depth. The CPT
friction ratios for this unit undulates from low to high as the clay content gradationally
decreases and increases with depth and the basal contact of this unit with Qoag3 is
characterized as an stacked and varied contact and generally shows an subtle decrease
in friction ratio (Figure 7).

Unit Qoa3 directly underlies unit Qoa2 and is interpreted as Pleistocene alluvial fan
deposits. This unit consists of two stacked thick argillic soil profiles. The material is
characterized as a hard, wet, clayey SAND with localized gravel to sandy CLAY. The
strong pedogenic development in the form of advanced clay film development within this
unit is also locally gleyed (or reduced) in clay rich zones through prolonged exposure to
anoxic groundwater conditions at depth. The CPT friction ratios for this unit are relatively
low as the clay content is relatively high and the basal contact of this unit was not
determined (Figure 7).



No features characteristic of faulting, such as shear zones or high angle contacts
between units were observed within the five HSA borings. These several stratigraphic
units described above and in Table 3 provide visually and texturally distinct, mappable
contacts that are overlapping along the entire length of the transect.

5.0 EVIDENCE FOR THE ABSENCE OF FAULTING

Several subsurface geologic relationships at the 8850 to 8878 Sunset Boulevard project
site provide direct evidence to preclude the presence of Holocene faulting. The
topographic / geomorphic analysis also provides indirect evidence that the site is not
traversed by active faults. When these relationships are considered together, there is
compelling evidence for the absence of faulting beneath the subject site. The primary
lines of evidence that support the interpretation that no faults traverse the site are:

» Continuous, unfaulted soil horizons and primary stratigraphy across and
adjacent to the site. Cross section A-A’, B-B’, and C-C’ (Figures 7, 8, and 9) all
exhibit multiple similar continuous stratigraphic horizons across each entire HSA and
CPT transect. The conclusion that these units are not faulted is based on the
assumption that any faults would exhibit a vertical slip component that, over repeated
seismic events, would produce recognizable, vertical separations of the units. It would
be more difficult to make this case for a pure strike-slip fault. However, even strike-
slip faults would likely produce an apparent dip-slip component or truncation of units
due to the juxtaposition of different Pleistocene strata or pedogenic horizons.

* No faults were encountered in the subsurface exploration. No features
characteristic of faulting, such as shear zones or high angle contacts between units
were observed within the five HSA borings. This line of evidence by itself is not
considered compelling enough to preclude the presence of faulting, but it is consistent
with and corroborates the other lines of evidence.

* No abrupt steps in the groundwater surface. Many of the faults encountered in
West Hollywood act as groundwater barriers and produce abrupt steps in the
groundwater surface. Cross sections A-A’, B-B’, and C-C’ (Figures 7, 8, and 9) all
define a gently southward sloping groundwater surface that drops across the entire
project site area with no evidence of an abrupt step in the groundwater surface. No
steps in the groundwater surface were encountered in the area explored for this
project. This line of evidence by itself is not considered compelling enough to
preclude the presence of faulting, but it is consistent with and corroborates the other
lines of evidence.

* No irregularities or topographic features indicative of faulting were observed
in the project site area. A subtle break in slope is located in San Vicente Boulevard
approximately 80 feet south of the project site area. This topographic feature may
indicate the possible location of a strand of the Hollywood fault zone. However, this
feature may have non-tectonic origin and may simply represent a segmentation of the
alluvial fan surface through depositional or fluvial processes.



6.0 CONCLUSIONS AND RECOMMENDATIONS

This fault rupture evaluation at 8850 to 8878 Sunset Boulevard has found no faults
traversing the subject property. The presence of multiple continuous Pleistocene
stratigraphic horizons and a lack of a step in the groundwater surface provide compelling
evidence to demonstrate the absence of active faulting beneath the site.

Because no faults were found to traverse the site across the northern limits of the Fault
Precautionary Zone and more than 50 feet beyond the southern site boundaries, the
project site is not exposed to the hazard of surface fault rupture. Therefore, we have not
delineated any ‘no-build’ zones or fault setback distances that would impact or limit
future development of the site.

The main trace of the Hollywood fault zone is likely located south of the project site.
While the area explored in our study is not subject to the hazard of surface faulting, a
future earthquake on the Hollywood or Santa Monica fault zones will likely produce very
strong, near-field ground motions at the 8850 to 8878 Sunset Boulevard project site that
could possibly exceed the provisions set forth in the current building codes.

7.0 LIMITATIONS

The conclusions and recommendations presented herein are the results of an inherently
limited scope. Specifically, the scope of services consisted of an assessment of whether
or not active faults are present within the area explored at the site. The conclusions and
recommendations contained in this report are professional opinions derived in
accordance with current standards of professional practice. No warranty is expressed or
implied.

This report is intended to be used only in its entirety. No portion or section of the report,
by itself, is designed to completely represent any aspect of the project described herein.
If any reader requires additional information or has questions regarding this report, John
Helms, CEG should be contacted.

Subsurface conditions were interpreted on the basis of our field explorations and past
experience. Although, between exploratory excavations, subsurface earth materials
may vary in type, strength and many other properties from those interpreted. The
findings, conclusions and recommendations presented herein are for the soil conditions
encountered in the specific locations. Earth materials and conditions immediately
adjacent to, or beneath those observed may have different characteristics, such as,
earth type, physical properties and strength. Other soil conditions due to non-uniformity
of the soil conditions or manmade alterations may be revealed during construction. If
subsurface conditions differ from those encountered in the described exploration, this
office should be advised immediately so that further recommendations may be made if
required. If it is desired to minimize the possibility of such changes, additional
explorations and testing can/should be performed.
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This Report has been prepared for the exclusive use and benefit of, and may be relied
upon by (i) CIT Bank, N.A., as Administrative Agent and for the benefit of the Lenders in
connection with a financing of the subject property, (ii) any participating lenders in such
financing, (iii) any successors and assigns of the foregoing and (iv) the respective
affiliates, agents and advisors of the foregoing (the parties identified in clauses (i)-(iv)
being referred to herein as the “Reliance Parties”). Each Reliance Party may use and
rely on this Report in its entirety (whether in paper, digital, electronic, or any other form).
In addition, the Reliance Parties may share the Report with their authorized reviewers,
examiners, auditors and regulators.

This report applies only to the proposed development located at 8850 to 8878 Sunset
Boulevard in the City of West Hollywood, California. In the event that significant changes
in the construction plans should occur, the conclusions and recommendations contained
in this report shall not be considered valid unless the changes are reviewed by John
Helms CEG, and the conclusions and recommendations of this report are verified in
writing.
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EXPLANATION

ALQUIST-PRIOLO EARTHQUAKE FAULT ZONES

Earthquake Fault Zones

Zone boundaries are delineated by straight-line segments; the
boundaries define the zone encompassing active faults that
constitute a potential hazard to structures from surface faulting or
fault creep such that avoidance as described In Public Resources
Code Section 2621.5(a) would be required.

Earthquake Fault Zones

(Not considered for this Preliminary Review)

Zone houndaries are delineated as straight-line segments: the
boundaries define the zone encompassing active faults that
constitute a polential hazard to structures from surface faulting or
fault creep such that avoldance as described in Public Resources
Code Section 2621 5({a) would be required.

Active Fault Traces

Faults considered to have been aclive during Holocene time.and
1o have potential for surface rupture: Solid Line in Black or

Red where Accurately Located; Long Dash in Black or Solid Line in
Purple where Approximately Located; Short Dash in Black or Solid
Line In Orange where Inferred; Dotted Line in Black or Solid Line in
Rose where Concealed; Query (?) Indicates additional uncertainty.
Evidence of historic offset indicaled by year of earthquake-
associaled event or C for displacemenl caused by fault creep.

SEISMIC HAZARD ZONES

Liquefaction Zones

Areas where historical occurrence of liquefaction, or local geological,
geotechnical and ground waler conditions indicate a potential for
permanent ground displacements such that miligation as defined in
Public Resources Code Section 2693(c) would be required

Earthquake-Induced Landslide Zones

Areas where previous occurrence of landslide movement, or local
lopographic, geological, geotechnical and subsurface water conditions
indicate a potential for permanent ground displacements such that
mitigation as defined in Public Resources Code Section 2693(c) would
be required.

Earthquake Zones of Required Investigation
Beverly Hills Quadrangle

Preliminary AP
Zone Map

Project
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Table 1. Summary of Hollow Stem Auger Borings

Groundwater
Boring Boring
Total G:S, Depth
Boring Date Depth Elevation Elevation Depth Elevation
No. Drilled (ft) (ft) (ft) (ft) (ft)
B-1 6/26/2017 65 328 263 19 309
B-2 6/28/2017 15 327.5 3125 ne -
B-2A  6/30/2017 60 329.5 269.5 19.5 310
B-3 7/1/2017 55 3355 280.5 21 314.5
B-4 7/2/2017 55 349 294 26 323

B-5 7/2/2017 45 339:5 294.5 21 318.5




Table 2. Summary of CPT Soundings

Groundwater

Boring Boring

Total G.S. Depth
CPT Depth Elevation Elevation Depth Elevation

No. Date (ft) (Ft) (ft) (ft) (ft)

CPT-1 7/11/2017 60 352.5 292.5 26 326.5
CPT-2 7/11/2017 60 349.5 289.5 23 326.5
CPT-3 7/11/2017 60 342.5 282.5 20 322.5
CPT-4 7/11/2017 60 337.5 277.5 20 337.5

CPT-5 7/11/2017 60 329.5 269.5 19 310.5




Table 3

Stratigraphic Summary And Correlations

Major
Unit

Approximate|
Age

Boring B-5

Boring B-4

Boring B-3

Boring B-2

Boring B-2A

Boring B-1

Soil Unit
Units

Thickness Units

Soil Unit
Thickness

Soil Unit
Units | Thickness

Soil Unit
Units  Thickness

Soil Unit
Units | Thickness

Soil Unit
Units Thickness

Unit Definition And Material Description

Middle
Holocene

Qal

BC

BC

AB

AB

AB

The youngest major sedimentological unit encountered on site. Qal material is found in two different deposits;
sheet wash deposits (BC) and an organic-rich bioturbated top soil (AB). The Qal sheet wash (BC) deposits
represent a Middle Holocene aged alluvial deposit observed across the northern portion of the site in borings B-
4 and B-5. This material consists of unconsolidated and slightly oxidized Silty SAND and localized fine gravel
that is massive to crudely stratified with weak soil development. The Qal top soil (AB) deposits represent a thin
section of organic-rich and reworked or disturbed older alluvium across the southern portion of the project site
area. This material consists of unconsolidated Silty SAND and localized fine gravel that is massive and organic-
rich with weak soil development.

Qoal Latest

Pleistocene

2Bth, 9.9
3ABb,

3Bth

2Bth, 10.5'
3ABb,

3Bth

Bt, 135
2Btb,
2BCb

Bt, 9.3
2Btb

2BCb

Bt, 1100
2Btb,
2BCh

The youngest of the Pleistocene aged major sedimentological units encountered on site, Qoal, represents the
Latest Pleistocene aged alluvium observed on site. The Qoal material consists of two alluvial fan deposits.
Unit Qoal is buried across the entire project site area beneath the Holocene aged Qal unit. The major
distinctions between the Qoal and the Qal alluvial deposits are their relative positions in the stratigraphic
column (Qoal is lower and buried by Qal), degrees of consolidation (unit Qoal is more consolidated), and
stronger soil development (more secondary clay in unit Qaol). The upper alluvial fan in unit Qoal is truncated
across the northern portion of the transect in borings B-4 and 5 where overlain by the coarse grained BC
horizon. The upper alluvial fan in unit Qoal is well preserved across the southern portion of the transect in
borings B-1, 2, and 3 where overlain by the organic rich AB horizon. This material consists of hard and
moderately well oxidized Sitty SAND with Clay and common fine gravel that is massive with weak to
moderately strong soil development.. The lower alluvial fan deposit in Qoal is a well preserved deposit in the
northern portion of the site in borings B-4 and B-5 where this deposit is capped by the organic rich 3AB
horizon.. This material consists of vey hard and moderately well oxidized Clayey SAND and few to common
fine gravel that is massive with moderately strong soil development.

Qoa2 Late

Pleistocene

4Btb, 18.0"
5Btb1,

5Bth2

4Btb1, 16.6'
4Btb2,
5Btb1,

5Btb2

3Btb, 16.6'
4Btb1,

4Bthb2

195

3Btb,
4Btb1,
4Btb2

3Btb, 21.0'
4Btb,

4BCb,

The middle member of the Pleistocene aged major sedimentological units, Qoa2 is found in a distinct alluvial
deposit that displays moderately strong to strong soil (or pedogenic) development. The Qoa2 material
consists of two stacked and truncated alluvial fan deposits. Unit Qoa2 is buried across the entire area
investigated and the major distinctions between the Qoal and the Qoa2 alluvial deposits are their relative
positions in the stratigraphic column (Qoaz2 is lower and buried by Qoal), degrees of consolidation (unit Qoa2
is more consolidated over all), and stronger soil development (stronger oxidation in Qao2). The upper alluvial
fan in unit Qoa2 is well horizonated across the northern portion of the transect in borings B-4 and 5 where
occupied by the 4Bt1b and 4Bt2b horizons. The upper alluvial fan in unit Qoal is truncated and massive
across the remainder of the area investigated. This material consists of hard and moderately well oxidized
Silty SAND with Clay to Clayey SAND with many fine gravel that is moderately well oxidized with moderately
strong soil development. The lower alluvial fan deposit in Qoa2 is a well horizonated deposit across the entire
area investigated. In the southern portion of the site the lower alluvial fan deposit in Qoa2 contains a basal
sour or coarse-grained BC horizon in boring B-1.This material consists of vey hard and moderately well
oxidized Clayey SAND with few fine gravel that is massive with moderately strong to strong soil development.

Qoa3 Pleistocene

6Bth

6Bth, 19.0+
7Btb1,

7Btb2

5Btb, 24.4'+
6Btb1,

6Bth2

20.0+

5Btb,
6Bth1,
6Bth2

5Btb, 23.0+
6Bth1,

6Bth2

The lowest member Pleistocene aged major sedimentological unit Qoa3 represents the oldest Pleistocene
aged alluvium observed on site. The Qoa3 material consists of two stacked alluvial fan deposits. Unit Qoa3 is
buried across the entire project site area and the major distinctions between the Qoa2 and the Qoa3 alluvial
deposits are their relative positions in the stratigraphic column (Qoa3 is lower and buried by Qoa2), degrees of
consolidation (unit Qoa3 is more consolidated over all), and stronger soil development (stronger oxidation and
clay film development in Qoa3). The upper alluvial fan in unit Qoa3 is truncated across the entire transect of
borings. The upper alluvial fan in unit Qoa3 is thick and consists of hard and crudely stratified Silty SAND with
Clay and common to many fine gravel with moderately strong soil development.. The lower alluvial fan deposit
in Qoa3 is a well preserved and well horizonated deposit across the entire transect of borings. This material
consists of vey hard and moderately well oxidized Sandy CLAY with few fine gravel that is massive with
strong soil development.
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Hollow Stem Auger Boring Logs




LOG OF BORING "B-1"

Page _1 _ of

4

Project Job No.
8852 - 8874 Sunset Blvd.

Elevation @ Top of Hole | Total Depth

328'

65.0'

Type & Diameter of Boring
8" Hollow Stem Auger

Groundwater Depth

19.0°

Date Started/Completed

6/26/17

Sampling Method
CME Continuous Core sampler 2.5" ID, 3.5" OD
CME 75

Sample Driving Hammer and Drop

N/A

Drilling Contractor and Rig

One - Way Drilling, Rigo

Logged By

John Helms

Boring Location

See Boring Location Map

& Started drilling at 9:30AM and finished drilling at 12:30PM.
@c‘}z\c}\ o D
0(\00; Q}‘b’ ‘\\Q)Q' Q\\)Q < ‘\\ Q}&*Q o\/og
e & & IS
QP & 0}5{\ ¢ %"&Q I Description Remarks
_ O NN
Asphalt Roadway and B ase Material i}art setup at 8:00
1] Hand augered to
i 5’ depth
Hand augured to 5’ depth Start drilling at
27 9:15 AM
3: Af, Artificial Fill - Not described
] AF
4—
T 17 *lQal Alluvium — —~ T T T T T T AB
. / Silty SAND, Dark yellowish brown, 10Y R 3/4 (m), dry, massive, | Holocene
6 / | slight organics, soft, friable, slightly to moderately sticky, slightly
; / 3.6 6-3--gastic, coarse-grained poorly-sorted sand, slightly oxidized, — -
N / e radational lower boundary to; ,
7- % 5.0 Qoal, Old Alluvium Pleistocene
] / Silty SAND, Dark yellowish brown, 10YR 4/4 (m), slightly moist,
/ massive, slightly hard, friable, slightly to moderately sticky, slightly | Bt
8 / plastic, coarse-grained poorly-sorted sand with few pea gravel,
i // slightly oxidized, with few to common fine clay films, gradational
4 lower boundary to;
9—
10 7 wef ——————————— — — — — — — — — — — - —
| % Silty SAND with Clay, Brown, 7.5Y R 4/4 (), moist towet, massive, | ogip
1 / 5.0 hard, friable, slightly to moderately sticky, slightly plastic, coarse-
42 % - grained poorly-sorted sand with common pea gravel, moderately
. / 5.0 well oxidized, few moderately thick clay films, gradational lower
% boundary to;
o é
sl

|:| 3.0-inch O.D. split spoon sampler M 2.5-inch O.D. split spoon sampler I:| Standard Penetration Test (SPT) sampler




LOG OF BORING "B-1" Page _2 of _4
Project Job No. Logged by:
8852 - 8874 Sunset Blvd. John Helms
> &Y
«@C%Fé 4 P &
0 D O N P
& <)
® Ff € P Description Remarks
— 15 7
y Same as above
_ 2Btb =
o 7 :
| é Gradational increase in Clay with depth |
17 / 50 =
1. _
18— é ' —
- Z A
20 é 208 = AN LN — B — ST Ty — o — — — — - — — — —
i ~1 Silty SAND with Clay, Brown, 7.5YR 5/4 (m), wet, massive to 2BCb
— % crudely stratified, soft, friable, slightly sticky, slightly plastic, coarset B
o1 / 21.0] grained poorly-sorted sand with common to many pea gravel, slightl _ _ __ . |
/ ell oxidized, clear lower boundary to; 3Btb1
— / |_ ____________________ _I =
20 / 40 Qoa2, Old Alluvium -
/ e Clayey SAND, Brown, 7.5YR 3/4 (m), moist to wet, massive, very
14 / 5.0 hard, friable, moderately to very sticky, very plastic, coarse-grainec i
23 / poorly-sorted sand with few pea gravel, moderately well oxidized, =
] % common moderately thick clay films, gradational lower boundary i
1o;
24 A @23 -material becomes partially gleyed - 2.5Y 5/3 Light olive =
| brown |
25 -
26— / -
27 / 5.0 —
-5%6 o7s{ R -
-~ / - Clayey SAND, Strong brown, 7.5Y R 4/6(m), wet, massive, very | spip o B
/ hard, friable, very sticky, very plastic, coarse-grained poorly-sorted
- / sand with common pea gravel, well oxidized, common to many B
g é moderately thick clay films, clear lower boundary to; |
_ 4 N
30 7 —
T é Gradational loss of clay and increase in sand with depth i
31 / =
32— / "
1. W s _
.
33 % 50| |32 . _ L B
i / Sandy CLAY, Brown, 7.5YR 4/4 (m), wet, massive, very hard, 4Btb1 R
/ friable, very sticky, very plastic, coarse-grained poorly-sorted sand
34 / with few pea gravel, moderately well oxidized, few to common B
i / moderately thick clay films, locally gleyed light olive brown (2.5Y n
£ 5/3) in patches and random streaks, gradational lower boundary to




LOG OF BORING"B-1" Page 3 of 4
Project Job No. Logged by:
8852 - 8874 Sunset Blvd. John Helms
5
c}Q’(\b o A
00\%'\(\0 Q Qé\é *s\\ F & N
\)QQQ;‘ s(\ﬂ\@ Q\® OQQ} Q\Q} {\\0
Ly &S R
® & & &< i Description Remarks
] *® // Same as above 4Btb1
36 / -
il / 362| 5|ty SAND with Clay, Strong brown, 7Z5YR 2/6 (/) andLight | i
/ grayish brown (2.5Y 6/2), wet, massive, strong redox, hard, friable, 4Btb2
37 % 4.0 moderately sticky, very plastic, coarse-grained poorly-sorted sand B
17 / with common pea gravel, few moderately thick and common thin i
s / 5.0 clay films, well oxidized and well gleyed, clear lower boundary to; i
7
39— ” =
40 7 400] Silty SAND with Clay, Strong brown, 75YR 4/6(m) andLight | . B
s / grayish brown (2.5Y 6/2), wet, crudely stratified, moderate redox, | 4BCb -
41— / slightly hard, friable, moderately sticky, slightly plastic, coarse- n
% grained poorly-sorted sand with common to many pea gravel, few
7] / moderately thick and common thin clay films, well oxidized and i
42+ g % ﬁ 420} moderately dleyed, clear lowerboundary to, _ _ _ _ _ _ _ | L o
] / 50 Qoa3, Old Alluvium _ i
/> Clayey SAND, Brown, 7.5Y R 4/4 (m), wet, massive to crudely SBtb
43 stratified, very hard, friable, very sticky, very plastic, coarse-grained —
| poorly-sorted sand with few pea gravel, moderately well oxidized, |
common to many moderately thick clay films, locally gleyed light
44— grayish brown (2.5Y 6/2) in patches, gradational lower boundary to; —
45 B
7,
s6m / Gradational loss of gleying with depth i
479 % 5.0 B
152 i
48 / 500 o L N
% Sandy CLAY, Brown, 7.5YR 4/3 (m), wet, massive, very hard,
n / friable, very sticky, very plastic, coarse-grained poorly-sorted sand| 6Btb1 B
494 / with few pea gravel, moderately well oxidized, slight organics, n
/ common moderately thick clay films, locally gleyed light olive brown
7] / (2.5Y 5/3) in patches, gradational lower boundary to; i
50 // =
| Z i
51 % —
52— % 9 —
|10 % £0 Same as above B
53 é -
A N




LOG OF BORING"B-1" Page _4 of 4
Project Job No. Logged by:
8852 - 8874 Sunset Blvd. John Helms
s
@F?Qc‘?& S
000‘1%'\(\ QQ;Q N 6\ (&%Q \/oq
o & SO
® K F & F Description Remarks
— 55 7
o Same as above
. / 6Btb1 B
56 / 58l — — — — - "
| / Clayey SAND, Strong Brown, 7.5YR 4/6 (m), wet, massive, very i
% hard, friable, very sticky, very plastic, coarse-grained poorly-sorted| 6Btb2
57 / 5.0 sand with common pea gravel, well oxidized, few moderately thick =
|7 / and common thin clay films, undetermined lower boundary; |
7/ 50
56 Z 2
o é i
60 Z n
o U I
] % Gradational loss of clay and increase in sand with depth B
62 / 50 -
8 % 6
- é i
1 v
i Stopped drilling at 12:00PM @65’. |
Started backfilling at 1:00PM.
66— B ackfilled with cuttings to 20, bentonite chips to 10, and grout to ~
_ O’ (top dyed black). i
677 W ater levels: B
- During drilling at ~19° N
68— =
69— -
70 =
71— =
72— =
73— -
74— =




LOG OF BORING "B-2"

Page _1 _ of

3

Project Job No.
8852 - 8874 Sunset Blvd.

Elevation @ Top of Hole
332'

Total Depth
15.0'

Type & Diameter of Boring
8" Hollow Stem Auger

Groundwater Depth

N.E.

Date Started/Completed

6/27/17

Sampling Method

Sample Driving Hammer and Drop

CME Continuous Core sampler 2.5" ID, 3.5" OD N/A
Limited Access Drill Rig
Drilling Contractor and Rig Logged By
John Helms

One - Way Drilling, Rigo

Boring Location

See Boring Location Map

2@
.
& o A
O B
S & & ©
Cog & X SR
O N =) & L@

@
W 5\(\ @Q\ o°4 N &

Started drilling at 9:30AM and finished drilling at 10:30AM.

Q® O p /gﬁ\ ® Description Remarks
1 © Asphalt Roadway and Base Material Start setup at 830
AM i
1] Hand augured to 5’ depth Hand augered to 5’ -
i depth
Start drilling at
o Af, Artificial Fill - Not described O 30AM 2 i
3— b
_ AF i
4 |
5 7 5O —— — — — — — — — — — — — — — — — — — — — — - — — — —
i / Qal, Alluvium AB i
/ 6.0'| Silty SAND, Brown, 10YR 4/3 (m), dry, massive, slight organics,
67 / " soft, friable, slightly to moderately sticky, slightly plastic, coarse- - B
4 1 / % rained poorly-sorted sand, gradational lower boundary to; =
[ / 50 Qoal, Old Alluvium Bt B
E / Silty SAND, Dark yellowish brown, 10YR 4/4 (m), slightly moist, =
8 / massive, slightly hard, friable, slightly sticky, slightly plastic, coarse- |
/ grained poorly-sorted sand with few to common pea gravel, slightly
] A oxidized, with few fine clay films, gradational lower boundary to; -
9 -
10 B
7
114 / 5.0 -
{2 % 6 _
12 % ' 2l - - ] - ~
i / Silty SAND with Clay, Brown, 7.5YR 4/4 (m), moist, massive, hard, B
/ friable, moderately sticky, slightly plastic, coarse-grained poorly- 2Btb
134 / sorted sand with few pea gravel, moderately well oxidized, common B
i / thin moderately thick clay films, undetermined lower boundary. B
14 % —
g / Drill rig broke down. Bent head gear and Kelly bar. s
1 15 L

|:| 3.0-inch O.D. split spoon sampler M 2.5-inch O.D. split spoon sampler I:| Standard Penetration Test (SPT) sampler



LOG OF BORING "B-2" Page 2 _of _3_
Project Job No. Logged by:
8852 - 8874 Sunset Blvd. John Helms
@
eé%?;“&\ o N\
Set o“é PSR
S¢ & & & & <\\°V
S5 K S K
F FF & L Description Remarks
— 15
7] Drill rig broke down. Bent head gear and Kelly bar. -
16 —
Stopped drilling at 10:00AM @15°.
7] Started backfilling at 11:30AM. i
17 Backfilled with cuttings to 5°, and grout to 0’ (top dyed black). —
7 Water levels: i
18— Not encountered during drilling —
19 -
20 B
21 -
22 —
23 B
24 -
25 —
26 -
27 —
28— —
29— —
30— —
31 =
32 -
33— —
34 =




LOG OF BORING "B-2A"

Page 1 of

Project

8850 to 8878 Sunset Blvd.

329.5' 60.0'

Type & Diameter of Boring

8" Hollow Stem Auger 19.5 6/28/17

Groundwater Depth | Date Started/Completed

Sampling Method
CME Continuous Core sampler 2.5"ID, 3.5" OD N/A
Limited Access Drill Rig

Sample Driving Hammer and Drop

Drilling Contractor and Rig

One - Way Dirilling, Rigo

Logged By
John Helms

Job No. Elevation @ Top of Hole | Total Depth Boring Location

See Boring Location Map

Started drilling at 8:30AM and finis

hed drilling at 1:30PM.

N

\.

(&)]

o1
o

114

12

134

14

N8

o
o

R .

— 15

massive, hard, friable, moderately sticky, slightly plastic, coarse-
grained poorly-sorted sand with common pea gravel, moderately
well oxidized, common thin and few moderately thick clay films,
gradational lower boundary to;

& ®
@ ©
& & .
& Description Remarks

Asphalt Roadway and Base Material Start setup at 8:00
AM
Hand augered to
5’ depth

Hand augured to 5” depth Start drilling at
8:30 AM

Af, Artificial Fill — Not described
AF
Holocene

el ] |

Qoal, Old Alluvium i

Silty SAND, Dark yellowish brown, 10YR 4/4 (m), slightly moist, Pleistocene

massive, slightly hard, friable, slightly sticky, slightly plastic, coarse- | g

grained poorly-sorted sand with common pea gravel, slightly well

oxidized, with few fine clay films, gradational lower boundary to;

wel o
Silty SAND with Clay, Brown, 7.5YR 4/4 (m), slightly moist, 2Btb1

|:| 3.0-inch O.D. split spoon sampler M 2.5-inch O.D. split spoon sampler I:| Standard Penetration Test (SPT) sampler




LOG OF BORING "B-2A" Page _2 of _4
Project Job No. Logged by:
8850 to 8878 Sunset Blvd. John Helms
<
> &
\@&f\& A
SE D & E § P
OQQQ} \‘(\Q Q\Q @é @Q\Q} Q('\\()
& L L 0 e
X F P m‘fi ® Description Remarks
— 15
| Same as above 2Btb1 |
16— —
174 sol Yo _ _ __ _ _ _ o —
43 s Silty SAND with Clay, Brown, 7.5YR 3/4 (m), wet, massive, soft, | ogipo B
5.0 friable, moderately sticky, moderately plastic, coarse-grained poorly-
184 sorted sand with few pea gravel, slightly well oxidized, common ~
. thin and moderately thick clay films, clear lower boundary to; =
19 —
20 F.-"..--..; 20 =—crii~— N — . — — S T — i — —— — ——t — — — —
e Silty SAND with Clay, Brown, 7.5YR 4/4 (m), wet, massive, soft, | sgcp
. % 20:5{ friable, slightly sticky, slightly plastic, coarse-grained poorly-sorted] — " _—"__ . B
21— / and with common pea gravel, moderately well oxidized, clear lowgr| 3g:, |
//// oundary to; N
22— / -
///’/ ﬁ Qoa2, Old Alluvium
14 / 50 Clayey SAND, Brown, 7.5YR 3/4 (m), moist to wet, massive, very -
23— / hard, friable, very sticky, moderately to very plastic, coarse-grained =
| % poorly-sorted sand with few pea gravel, slightly well oxidized, i
/ common moderately thick clay films, material locally gleyed — 2.5Y
24— ///’ 5/3 Light olive brown, gradational lower boundary to; =
i o B
25 ~
] Same as above i
26— —
27 5 9 -
g 5.0 @28’ —material becomes gleyed — 2.5Y 5/3 Light olive brown in B
random streaks
29— ~
30 / -
T % 4 —— — - - - - - — — — ——— — — —— — — — — ] L — — — i
32 / Sandy CLAY, Brown, 7.5YR 4/4 (m), wet, massive, very hard, 4Btb1l =
h / 5.0 friable, very sticky, very plastic, coarse-grained poorly-sorted sand B
6 / S with few pea gravel, moderately well oxidized, common thick and
33 Z 5.0 moderately thick clay films, gradational lower boundary to; B
34— % ¥ ] - — n
] % See next page 4Bth2 B
35 i



LOG OF BORING"B-2A"

Page 3 of 4

prolec 8850 to 8878 Sunset BIvd. e Lo o Helms
s
RS
0\\%:'}\\(\& S Ol & \\Qe >
PO X N A [§)
\;:Qe} %\Q@@@Q@Q o &
& & P & g 5 Description Remarks
— 35
] % Silty SAND with Clay, Strong brown, 7.5YR 4/6 (m), wet, crudely | 4Btb2 i
36 / stratified, slightly hard, friable, moderately sticky, slightly plastic, ~
| / coarse-grained poorly-sorted sand with few pea gravel, moderately i
/ well oxidized, common moderately thick clay films, clear lower
37 % 4.5 boundary to; B
17 j/// 5.0 i
38— / -
1 i
40 V 408f Qoa3, OW@ Alltviim — — — — — T T T T T T T T 77 - T B
] Clayey SAND, Brown, 7.5YR 4/4 (m) and gleyed light grayish B
214 brown (2.5Y 6/2), wet, massive, very hard, friable, very sticky, 5Btb n
very plastic, coarse-grained poorly-sorted sand with few pea gravel,
7 moderately well oxidized, common to many moderately thick clay ™
42 ? films, common MnO webbing, locally gleyed in patches and streaks, n
] 8 o gradational lower boundary to; |
43— —
44— =
45 Gradational loss of MnO and clay with depth B
" y p
46— -
. % 46.6 -
i :/{// 9 | Sandy CLAY, Brown, 7.5YR 4/3 (m) and gleyed light grayish | ~ B
atl / <o brown (2.5Y 6/2), wet, massive, very hard, friable, very sticky,
19 / ‘ very plastic, coarse-grained poorly-sorted sand with few pea gravel, 6Btb1 B
e / moderately well oxidized, slight organics, common moderately |
% thick clay films, locally gleyed in patches, gradational lower
- / boundary to; B
49— /,/,// —
REZ i
V
51 n
52— -
|10 5.0 u
<y e O AN, G Do 7 ENSD ATA B feey e ]
53 5.0 5341 Clayey SAND, Strong Brown, 7.5YR 4/4-6 (m), wet, massive, very B
| -+ Jhard, friable, very sticky, very plastic, coarse-grained poorly—sorte& — — — — B
sand with few pea gravel, well oxidized, few moderately thick and
54 common thin clay films, locally gleyed light grayish brown (2.5Y 6Btb2 B
- 6/2) in patches, undetermined lower boundary; =
! 55



LOG OF BORING"B-2A"

Page _4 of 4

prolee 8850 to 8878 Sunset Bivd. e e Helms
S
& &
000&:6\0 & S &
\)eQ@ \(\Q‘ZI Q\ 040* 6\Q\Q} &Q
SEEEN © @ —
X L Nf‘i & & Description Remarks
— 55
7 /////’/ Same as above 6Bth2 -
56— / —
57— j//// 4.0 -
17 / 5.0 i
58— % -
ol [ i
60
- Stopped drilling at 1:30PM @60°. =
61— Started backfilling at 2:00PM. B
Backfilled with cuttings to 20, bentonite chips to 10’, and grout to
. 0’ (top dyed black). B
627 Water levels: B
7] During drilling at ~19.5 B
63— B
64— =
65— B
66— -
67— B
68— =
69— B
70— =
71— =
72— =
73— B
74— -
1 75



LOG OF BORING "B-3" Page 1 _of 3
Project Job No. Elevation @ Top of Hole | Total Depth Boring Location
8852 - 8874 Sunset Blvd. 335.5' 55.0'
Type & Diameter of Boring Groundwater Depth | Date Started/Completed
8" Hollow Stem Auger 21.0 6/30/17 See Boring Location Map

Sampling Method

CME Continuous Core sampler 2.5" ID, 3.5" OD N/A
Limited Access Drill Rig

Sample Driving Hammer and Drop

Drilling Contractor and Rig

One - Way Drilling, Rigo

Logged By
John Helms

2
N o A
< <
4 K2 N2
O &L & & #\Q
Q> Q7 ¥ e )

3 o
D& \ Q
P oS SN
N\
@%Q

O

Started drilling at 8:30AM and finished drilling at 12:30PM.

Description Remarks
- O NN
Asphalt Roaoway and B ase Material Start setup at 8:00
AM
1] Hand augered to
_ ) 5’ depth
Hand augured to 5’ depth Start drilling at
2 8:30 AM
7 Af, Artificial Fill - Not described
3_
. AF
4
5
6—
1 1 4.0
TOTQaLAlluwiom — T T T T T T T T T T T T T [ Holocene - AB

7.51

&\\\\\W

Silty SAND, Brown, 10YR 43 (m), slightly moist, massive, slig

organics, soft, friable, slightly sticky, slightly plastic, coarse-grain ;
87 poorly-sorted sand, few f? ne clay films, gradational lower boundafy Pleistocene
i to; Bt
o Qoal, Old Alluvium
. Silty SAND, Brown, 10Y R 4/4 (m), slightly moist, massive, slightly
10 hard, friable, slightly sticky, non-plastic, coarse-grained poorly-
7 sorted sand with few pea gravel, slightly well oxidized, with common
] % fine clay films, gradational lower boundary to;
114 / 5.0
12 % ~
12 é >0
77 ] o
13.
i % 30 Silty SAND with Clay, Brown, 7.5YR 4/4 (m), slightly moist to 2Btb
/ moist, massive, hard, friable, slightly to moderately sticky, slightly
14 / plastic, coarse-grained poorly-sorted sand with common pea gravel,
i / slightly well oxidized, common thin and few moderately thick clay
15 A films, gradational lower boundary to;

|:| 3.0-inch O.D. split spoon sampler M 2.5-inch O.D. split spoon sampler I:| Standard Penetration Test (SPT) sampler




LOG OF BORING "B-3" Page _2 of _3

Project Job No. Logged by:
8852 - 8874 Sunset Blvd. John Helms
Q&
> &S
c’:@%\ Qo N
(\oo\:%\(\o N 0°$ (\&Q) &%QQ &
2 Q\QJQ\ & &g
&) S (Q Q
& & R Description Remarks
— 15 7
i Z 2Btb i
16— é Same as above —
17— % 50 -
13 % e Gradational loss of clay and increase in sand with depth 5
5.0
18— é ' —
19 % —
20 é 20 e e AN S S EU B A T — — — —— — — — —
i | Silty SAND, Brown, 7.5YR 4/4 (m), wet, massive, soft, friable, 2BCb
— % slightly sticky, non-plastic, coarse-grained poorly-sorted sand with B
o1 / 21.0] __common pea gravel, slightly well oxidized, clear lower boundaryl_ —_—— |
. / L HE:S I
- / Qo2 Oid Allviam ~ — — ~ " T T T T~ i
/ 5.0 Clayey SAND, Brown, 7.5Y R 3/4 (m), wet, massive, slight organics,
14 / / very hard, friable, moderately sticky, moderately to very plastic, i
23 / 5.0 coarse-grained poorly-sorted sand with few pea gravel, moderately =
] / well oxidized, common moderately thick and many thin clay films, i
/ undetermined lower boundary to;
24 / —
) / Gradational increase in oxidation with depth (color changes to i
26— / 7.5YR 4/4, Brown) B
i % i
s % >0 B
- / 5.0 i
29 / —
] Z 30.0 i
30 == — = T — — — — — o — — — — — — — — F——— =
? Clayey SAND, Dark Brown to Brown, 7.5YR 4/3 to 3/4 (m), wet,
T / massive, very hard, friable, very sticky, very plastic, coarse-grained | 4ptp1 i
31— / poorly-sorted sand, slightly well oxidized, slight organics, common »
/ to many moderately thick and few thick clay films, gradational
T % lower boundary to; B
32 / 4.0 =
/ 7| {825
168 / 5.0 | Sandy CLAY, Brown, 7.5YR 4/6 (m), wet, massive, hard, friable, | i
33— / moderately to very sticky, very plastic, coarsezr‘jrai hed poorly- 4Btb2 —
i / sorted sand with common pea gravel, well oxidized, common R
o A moderately thick clay films, gradational lower boundary to;




LOG OF BORING"B-3" Page 3 of 3
Project Job No. Logged by:
8852 - 8874 Sunset Blvd. John Helms
5
c}Q’(\b o A
S n o F o
\)Q & s\\Q) Q)Q QQ}* \Q)k \0\/
{\%Q é\ &Q\ %00 @@Q (st(\
F FF T F Description Remarks
— 35
| / @35 material is locally gleyed light grayish brown (2.5Y 6/2) in i
36— =
1 | |jegmemae ] o !
37 ,// 3.2 Qoa3, Old Alluvium —
17 Clayey SAND to Silty SAND with Clay, Strong brown, 7.5YR 4/6| 9Btb i
5.0 (m), wet, crudely stratified, hard, friable, moderately sticky, moderately
38 to very plastic, coarse-grained poorly-sorted sand with common and B
- localized many pea gravel, well oxidized, common thin and few =
_ moderately thick clay films, locally gleyed light grayish brown (2.5Y B
39 6/2) in streaks and patches; clear lower boundary to;
40 =
P
41 é -
42 / 54 7 g s o -
8 / <o Clayey SAND, Reddish brown, 5YR 4/4 (m), wet, massive, hard to
7] / . very hard, friable, very sticky, very plastic, coarse-grained poorly- i
43— / sorted sand with few pea gravel, well oxidized, common to many | 6Btb1 =
| % moderately thick and few thick clay films, gradational lower boundary i
1o;
44— / —
45 B
P
] % I
46— é -
47 g 43 470 — — — — — — — — I — B
1o, Sandy CLAY, Brown, 7.5YR 43 (m), wet, massive, very hard, .
45— / 5.0 friable, very sticky, very plastic, coarse-grained poorly-sorted sand,| 6Btb2 B
% slightly well oxidized, many moderately thick and common thick
n / clay films, undetermined lower boundary; B
o 7, -
50
Run 10
7] No Recovery - sample slid out of core barrel i
51— —
Stopped drilling at 12:30PM @55’.
_ Started backfilling at 1:30PM. i
52 } B ackfilled with cuttings to 20°, bentonite chips to 10’, and grout to —
|10 0 0’ (top dyed black). B
53 Water levels: B
] During drilling at ~21’ B
54— =




LOG OF BORING "B-4"

Page 1 of

3

Project

8850 to 8878 Sunset Blvd.

Job No. Elevation @ Top of Hole

349'

Total Depth

55.0'

Type & Diameter of Boring

Groundwater Depth | Date Started/Completed

8" Hollow Stem Auger 26.0° 6/29/17
Sampling Method Sample Driving Hammer and Drop
CME Continuous Core sampler 2.5"ID, 3.5" OD N/A
Limited Access Drill Rig
Drilling Contractor and Rig Logged By
John Helms

One - Way Dirilling, Rigo

Boring Location

See Boring Location Map

y & Started drilling at 8:00AM and finished drilling at 12:00PM.
< Q )
ef}\o(’ P D
\)000\;‘6 Q?le'\\ Q‘QQ 6@, \«AQQ} S
Q @ 2 N2\
W N Q\ S &Q QQ
& Ft & & Description Remarks
_ O NN
Asphalt Roadway and Base Material Start setup at 7:30
AM
1 Hand augered to
i ) 5’ depth
Hand augured to 5’ depth Start drilling at
27 8:00 AM
3 Af, Artificial Fill — Not described
4—
5
] % AF
6—
sl |
41 / 2 6.4 ] I
/ <o Qal, Alluvium
7] / : Silty SAND, Dark yellowish brown, 10YR 4/6 (m), dry to slightly BC
- / moist, massive, soft, friable, non- to slightly sticky, non-plastic,
_ / coarse-grained poorly-sorted sand with few pea gravel, slightly well
8 % oxidized, gradational lower boundary to;
i / Holocene
9 / X “Pleisto
/ Qoal, Old Alluvium eistocene
7 - Silty SAND, Dark brown, 10YR 3/3 (m), slightly moist, massive,
10 10,0l organic rich, slightly hard, friable, slightly sticky, non- to slightly | 2ABb
f"'/ I |plastic, coarse-grained poorly-sorted sand with few pea gravel, — -
1 / gradational lower boundaryto, |
11 % 50 Silty SAND, Brown, 7.5YR 4/4 (m), slightly moist, massive, slightly | 2Btb
1 / p hard, friable, moderately sticky, slightly plastic, coarse-grained
/ 50 poorly-sorted sand with common pea gravel, moderately well oxidized,
12 % with few to common fine clay films, clear lower boundary to;
23 ] -
] % Silty SAND with Clay, Brown, 7.5YR 3/4 (m), slightly moist to
13 / moist, massive, slight organics, hard, friable, moderately sticky, | 3ABb
i / slightly to moderately plastic, coarse-grained poorly-sorted sand
% with few pea gravel, moderately well oxidized, common thin clay
14+ %f films, gradational lower boundary to;
- 15 /f

|:| 3.0-inch O.D. split spoon sampler M 2.5-inch O.D. split spoon sampler I:| Standard Penetration Test (SPT) sampler




LOG OF BORING "B-4" Page 2 of _3
Project Job No. Logged by:
8850 to 8878 Sunset Blvd. John Helms
&
&8 o N
XA S & f o
S & & N T QRN
SN SN
S é‘\Q & & R .
¢ 9O & 9 Description Remarks
¥ Same as above
] 58 - - ] 3_A§b_ =
164 Clayey SAND, Brown, 7.5YR 4/4 (m), moist, massive, hard, friable, | 3tp n
very sticky, very plastic, coarse-grained poorly-sorted sand with
7] common pea gravel, moderately well oxidized, common moderately B
17— 5.0 thick clay films, clear lower boundary to; n
13 s B
5.0
18- -
194 -
i 4 _ _ _ 1 —_—— B
] Qoa2, Old Alluvium 4Btb1
20 o Clayey SAND to Sandy CLAY, Dark Brown, 7.5YR 4/3 (m), B
| moist, massive, slight organics, very hard, friable, very sticky, very B
plastic, coarse-grained poorly-sorted sand with few pea gravel,
21 slightly well oxidized, common moderately thick clay films, B
- gradational lower boundary to; =
22_ zzg _______________________ . — — — b
5.0 . .
14 P Clayey SAND, Brown, 7.5YR 4/4-6 (m), moist to wet, massive, | 4Btp2 -
23— 5.0 hard, friable, moderately sticky, slightly to moderately plastic, |
coarse-grained poorly-sorted sand with many pea gravel, moderately
] well oxidized, common thin and few moderately thick clay films, B
Py clear lower boundary to; n
25 = 248 ————— — — — — — — — — — — — — — — — — —/ 7 - -
e Sandy CLAY, Dark Brown, 7.5YR 4/3 (m), wet, massive, slight | sap
7] organics, very hard, friable, very sticky, very plastic, coarse-grained §
26— poorly-sorted sand with few pea gravel, slightly well oxidized, =
| common to many moderately thick and few thick clay films, |
gradational lower boundary to;
277 5.0 B
5 _ — — — — o — — — S p—
- 213 T ] _ B
5.0 @27.3' - zone of localized light grayish brown (2.5Y 6/2) gleying
28 in patches and streaks 5Bib1 B
] Clayey SAND, Brown, 7.5YR 4/4-6 (m), wet, massive, very hard, B
friable, very sticky, very plastic, coarse-grained poorly-sorted sand
29 with many pea gravel, well oxidized, common to many moderately B
. thick clay films, gleyed light grayish brown (2.5Y 6/2) in patches =
% 30.0] and streaks, clear lower boundaryto; o i
- / Silty SAND with Clay, Reddish brown, 5YR 4/4 (m), wet, massive, | 5gth2 =
31 ////’/ very hard, friable, very sticky, very plastic, coarse-grained poorly- B
/ sorted sand with many pea gravel, well oxidized, common to many
. / thin and few moderately thick clay films, locally gleyed light B
32 % 4.0 grayish brown (2.5Y 6/2) in patches and streaks, clear lower |
/ e boundary to;
16 /’ 5.0 B
33— /// n
1 35



LOG OF BORING"B-4"

Page _3 of 3

Project Job No. Logged by:
8850 to 8878 Sunset Blvd. John Helms
s
zée&& o
S A S € E
¢ &€& & ¢ RO
§6 Qfg& & S Q'('o %@Q \'bQ -
A O S Description Remarks
— 35
Same as above
1 7 5Bth2 -
36 ? /L — — — — —_——— e 4 _——— -
/ Qoa3, Old Alluvium
7] / Sandy CLAY, Reddish brown, 5YR 4/4-6 (m), wet, massive, very | 6Btb i
37 % 35 hard, friable, very sticky, very plastic, coarse-grained poorly-sorted =
17 / sand with few pea gravel, well oxidized, many moderately thick and B
/ 5.0 common thick clay films, locally gleyed light grayish brown (2.5Y
38 / 6/2) in patches, clear lower boundary to; ~
| I
39— -
40 -
= Run 8 B
41— No Recovery — Sample slid out of core barrel [
- } B
42— 8 5.0 —
43— —
44— -
45 40 ] | |
h ? Clayey SAND to Sandy CLAY, Brown, 7.5YR 4/4 (m), wet, massive, |
/ very hard, friable, very sticky, very plastic, coarse-grained poorly- | 7Btb1
46 / sorted sand with few pea gravel, moderately well oxidized, common -
| / thick and many moderately thick clay films, locally gleyed light B
% 9 grayish brown (2.5Y 6/2) in streaks; gradational lower boundary to;
47— —
49 g 5.0 B
48 % -
i / 45 | B
50 A Clayey SAND, Strong brown, 7.5YR 4/6 (m), wet, massive, hard, |
V friable, very sticky, very plastic, coarse-grained poorly-sorted sand| 7Btb2
] / with common pea gravel, moderately well oxidized, common to B
51 / many moderately thick and common thick clay films, undetermined n
% lower boundary;
7 / Stopped drilling at 12:00PM @55’. -
52— / Started backfilling at 1:00PM. n
| 10 / 2.8 Backfilled with cuttings to 20, bentonite chips to 10, and grout to |
4 / 0’ (top dyed black).
53— 5.0
| Water levels: B
During drilling at ~26°
54— =
! 55



LOG OF BORING "B-5" Page 1 of 3

Project Job No. Elevation @ Top of Hole | Total Depth Boring Location
8850 to 8878 Sunset Blvd. 339.5' 45.0'
Type & Diameter of Boring Groundwater Depth | Date Started/Completed
8" Hollow Stem Auger 210 6/29/17 See Boring Location Map
Sampling Method Sample Driving Hammer and Drop
CME Continuous Core sampler 2.5"ID, 3.5" OD N/A
Limited Access Drill Rig
Drilling Contractor and Rig Logged By
One - Way Drilling, Rigo John Helms
Notes: R - —_—
N &\& Started drilling at 1:30PM and finished drilling at 4:00PM.
NI o A
RS 2 Q
ST D \4 NS
\)QOQQ’\ R @e \sz_\» AQ}\\\ \Q}«A {\\0\9
&L & &S -
F & F L Description Remarks
1 Asphalt Roadway and Base Material Start setup at
1:.00 PM
1—
7 Hand augured to 5” depth ?,adngp?# gered to
2—
- Af, Artificial Fill - Not described Start griling at
2 :
4—
i AF
5
6 58 L —
11 4.0 Qal, Alluvium BC

Silty SAND, Brown, 10YR 5/4 (m), dry to slightly moist, crudely
stratified, soft, friable, non- to slightly sticky, non-plastic, coarse-
grained poorly-sorted sand with few pea gravel, slightly oxidized,
clear lower boundary to; Holocene
8T|Qoal, Old Alluvium — — — — — — — — — — 777 -

Silty SAND with Clay, Dark yellowish brown, 10YR 4/4 (m), slightly | Pleistocene
moist, massive, hard, friable, slightly sticky, non-plastic, coarse-
grained poorly-sorted sand with common pea gravel, slightly well | 2Btb
7 oxidized, with few to common fine clay films, clear lower boundary

TITTTTRNER

10 7 to;
11 / ________________________ _
15 % 9 11.2I' Clayey SAND, Brown, 7.5YR 4/4 (m), moist, massive, hard, friable,
/ 50 moderately sticky, moderately plastic, coarse-grained poorly-sorted | 3ABb
12 / sand with few pea gravel, moderately well oxidized, common
i /& moderately thick clay films, clear lower boundary to;
13 Z
el

|:| 3.0-inch O.D. split spoon sampler M 2.5-inch O.D. split spoon sampler I:| Standard Penetration Test (SPT) sampler



LOG OF BORING "B-5" Page _2 of _3

Project Job No. Logged by:
S
&8 o N
000&:(‘"\0 N 0“% PSR
& © \QJ<2~ 4@6 N
¥ &S LS «’Z’Q‘Q
® FF & o Description Remarks
— 15
Same as above 3Btb
16 -
177 5.0 B
13 S B
18— 5.0 B0 _ _ | =
| Qoa2, Old Alluvium 4Bib1 |
Clayey SAND to Sandy CLAY, Brown to Strong brown, 7.5YR
19— 4/4-6 (m), moist to wet, massive, very hard, friable, moderately to -
i very sticky, very plastic, coarse-grained poorly-sorted sand with B
] few to common pea gravel, moderately well oxidized, common
20 e moderately thick and few thick clay films, gradational lower B
] boundary to; B
21 -
22— -
5.0
- 4 e B
23_ 5.0 -
o T R i
Clayey SAND, Strong brown, 7.5YR 4/6 (m), wet, massive, hard, | 4Bth2
7] friable, moderately to very sticky, very plastic, coarse-grained B
25 ~ poorly-sorted sand with common to many pea gravel, moderately =
ﬁ well oxidized, common moderately thick clay films, clear lower
7 / boundary to; i
26— % -
274 % 3.3 —
I ot D B e L i
/ 5.0 Sandy CLAY, Brown, 7.5YR 4/4 (m), wet, massive, very hard, 5Btb1
28— % friable, very sticky, very plastic, coarse-grained poorly-sorted sand B
] « with few pea gravel, moderately well oxidized, common to many B
moderately thick and few thick clay films, gradational lower
29 boundary to; B
3 - 305 B
31 Clayey SAND, Strong brown, 7.5YR 4/6 (m), wet, massive, hard, | 5gip2 N
friable, moderately sticky, moderately plastic, coarse-grained
. poorly-sorted sand with few pea gravel, well oxidized, common B
32 5.0 moderately thick clay films, clear lower boundary to; |
e
16 5.0 B
33— —
34— -
1 35
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§6 Q,Q& 'zﬁ(& & oS \'Z’Q -
A O S Description Remarks
— 35
/ Same as above —
| ¢ N
36— Z n
- wd | L i
37 é 2.6 Qoa3, Old Allavium =
17 / Sandy CLAY, Reddish brown, 5YR 4/3 (m), wet, massive, slight | 6Btb |
/ 5.0 organics, very hard, friable, very sticky, very plastic, coarse-grained
38— 4 poorly-sorted sand with few to common pea gravel, well oxidized, B
_ - common to many moderately thick and common thick clay films, |
s undetermined lower boundary to;
40 -
41 Run 8 B
No Recovery — Sample slid out of core barrel
— 0 =
42— - . =
8 5.0 Stopped drilling at 4:00PM @45’.
] Started backfilling at 4:30PM. B
43— Backfilled with cuttings to 20, bentonite chips to 10, and grout to n
1 0’ (top dyed black). i
44— Water levels: n
| During drilling at ~21° |
45
46 -
47 —
48 =
49 —
50— =
51 n
52 =
53 —
54— =
- 55
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SUMMARY

OF
Cone PeENETRATION TEST DATA

1. INTRODUCTION

This report presents the results of a Cone Penetration Test (CPT) program carried out for the
project located at 8852 & 8874 Sunset Blvd. in Los Angeles, California. The work was
performed by Kehoe Testing & Engineering (KTE) on July 11, 2017. The scope of work was
performed as directed by John Helms personnel.

2. SUMMARY OF FIELD WORK

The fieldwork consisted of performing CPT soundings at five locations to determine the soil
lithology. Groundwater measurements and hole collapse depths provided in TABLE 2.1 are for
information only. The readings indicate the apparent depth to which the hole is open and the
apparent water level (if encountered) in the CPT probe hole at the time of measurement upon
completion of the CPT. KTE does not warranty the accuracy of the measurements and the
reported water levels may not represent the true or stabilized groundwater levels.

DEPTH OF
LOCATION CPT (ft) COMMENTSI/INOTES:
CPT-1 60 Groundwater @ 26 ft
CPT-2 60 Groundwater @ 23 ft
CPT-3 60 Groundwater @ 20 ft
CPT-4 60 Groundwater @ 20 ft
CPT-5 60 Groundwater @ 19 ft

TABLE 2.1 - Summary of CPT Soundings

3. FIELD EQUIPMENT & PROCEDURES

The CPT soundings were carried out by KTE using an integrated electronic cone system
manufactured by Vertek. The CPT soundings were performed in accordance with ASTM
standards (D5778). The cone penetrometers were pushed using a 30-ton CPT rig. The cone
used during the program was a 15 cm”2 cone and recorded the following parameters at
approximately 2.5 cm depth intervals:

¢ Cone Resistance (qc) e Inclination
e Sleeve Friction (fs) e Penetration Speed
¢ Dynamic Pore Pressure (u)




The above parameters were recorded and viewed in real time using a laptop computer. Data is
stored at the KTE office for future analysis and reference. A complete set of baseline readings
was taken prior to each sounding to determine temperature shifts and any zero load offsets.
Monitoring base line readings ensures that the cone electronics are operating properly.

4. CONE PENETRATION TEST DATA & INTERPRETATION

The Cone Penetration Test data is presented in graphical form in the attached Appendix.
These plots were generated using the CPeT-IT program. Penetration depths are referenced to
ground surface. The soil classification on the CPT plots is derived from the attached CPT
Classification Chart (Robertson) and presents major soil lithologic changes. The stratigraphic
interpretation is based on relationships between cone resistance (qc), sleeve friction (fs), and
penetration pore pressure (u). The friction ratio (Rf), which is sleeve friction divided by cone
resistance, is a calculated parameter that is used along with cone resistance to infer soil
behavior type. Generally, cohesive soils (clays) have high friction ratios, low cone resistance
and generate excess pore water pressures. Cohesionless soils (sands) have lower friction
ratios, high cone bearing and generate little (or negative) excess pore water pressures.

Tables of basic CPT output from the interpretation program CPeT-IT are provided for CPT data
averaged over one foot intervals in the Appendix. We recommend a geotechnical engineer
review the assumed input parameters and the calculated output from the CPeT-IT program. A
summary of the equations used for the tabulated parameters is provided in the Appendix.

It should be noted that it is not always possible to clearly identify a soil type based on qc, fs and
u. Inthese situations, experience, judgement and an assessment of the pore pressure data
should be used to infer the soil behavior type.

If you have any questions regarding this information, please do not hesitate to call our office at
(714) 901-7270.

Sincerely,

KEHOE TESTING & ENGINEERING

s

Richard W. Koester, Jr.
General Manager

07/19/17-kk-8386
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K Kehoe Testing and Engineering
‘l‘ 714-901-7270
E rich@kehostesting.com
www.kehoetesting.com CPT-1
Project: John Helms Total depth: 60.12 ft, Date: 7/11/2017
Location: 8852 & 8874 Sunset Blvd Los Angeles, CA Cone Type: Vertek
Cone resistance gt Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
o 0 o a 2]
24 2 24 3 2
< - 4-{ o 4 - 4~
HAND AUGER HAND AUGER HAND AUGER HAND i AN| .
= . &l . R ¢ m— Silly'Sand & aandy sil
R 8 54 5 8
10 10 104 184 10 Sty sand & sendy sill
12 12 - 124 12 12
v 144 144 1 ks ey
16~ 16 16 o 16 - 15
18 4 18 184 18 18 Clay
20 20 204 204 20 Cley & silly clay
22 g B2 225 22 Very dense/shf sal
24 4 24 23 4 24 o 24
—~ 26 — 26 o~ 26 s [R5 —~ 26 Cley
:‘i, 28] :‘E’, 29 “E 28 S 26 5 28 Very densefstiff scd
£ 04 5 ¥4 £ 04 £ 304 5 = Clay
% 324 8‘ 3z % 324 §' 324 % E < Clay & silly clay
(SR — 34 a 3 EEE Q 3# Clay
364 36 - 36 4 35 B Clay & sily clay
36 4 39 38 35 38 glav & silty clay
40 0+ 39+ 10+ « Clay & sy clay
424 42 4 42 42 42
44 45 44 o 44 44 Clay
36 46 46 o 46 46
s 48 48+ 48 48 :I‘a" g‘ 5‘""9;?‘1
| N ery densefshf s
e S0 0 0 5 Very dense/shif sod
2 524 52 < 52 52
54 Sa e 54 54
56 6 - 58 4 55 56 Clay
58 52 59 - 58 58
o8 T3 I B o I e I S o e e 2 s 2 O — 60 ——71T7 BT T T T T T T T
0 100 200 30 400 n 1 2 3 4 S & 7 25 -0 -18 -0  -% o S [ 2 3 - 8 10 0 2 @ & 8 10 12 14 16 18
Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 7/12/2017, 10:06:39 AM 0

Project file! C:\HelmsLasAngeles7-17\Plot Data\Plats w-ha.cpt



K Kehoe Testing and Engineering
T 714-901-7270
E rich@kehoetesting.com
www.kehoetesting.com

Project: John Helms
Location: 8852 & 8874 Sunset Blvd Los Angeles, CA

CPT-2

Total depth: 60.18 ft, Date: 7/11/2017

Cone Type: Vertek

Depth (ft)

Pore pressure u

Friction ratio

Soil Behaviour Type

Depth (ft)

- Cone resistance gt . Sleeve friction

Z2- =

1 HAND AUGER * HAND AUGER

L= £ o

€4 -3

10 4 104

124 12

14— 14 —

16 - 16 —

18 18 4

20 < 20

224 22 -

24 4 24

264 — 26

28 s 28

204 5 30 4

324 % 324

34 a 344

364 36 -

36 38 o

40 40 —

424 42

54 44

S5~ 45 -

48 - 48

S0~ 50

52 - 52

54 - 54

56— 56 <

S8+ T~

50 T T T T v T ¥ éullil‘lﬁl"l'l
e 100 200 300 400 n 1 z o El s &

Tip resistance (tsf) Friction (tsf)

HANDAUGER

Depth (Ft)

Depth (ft)

sin SR E Gy sin

Send & gty sand
Silly sand & sandy silt
Silly sand & sandy sill

Silly sand & sandy sill
Clay & silty clay

Clay
Clay & sily clay

Clay

Clay & silly clay
Clay

Clay & silly clay

\SEE T B oy L]
-20 -15 —-1a -§

Pressure (psi)

L I A O

10 12 14 16

SBT (Robertson, 2010)

CPeT-IT v.2.0.1.55 - CPTU data presentation & Interpretation software - Report created on: 7/12/2017, 10:07:12 AM

Project file: C:\HelmsLosAngeles7-17\Plot Data\Plots w-ha.cpt
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Project: John Helms

Location: 8852 & 8874 Sunset Bivd Los Angeles, CA

Kehoe Testing and Engineering
714-901-7270
rich@kehoetesting.com
www.kehoetesting.com

CPT-3
Total depth: 60.18 fi, Date: 7/11/2017
Cone Type: Vertek

Depth (ft)

Cone resistance gt

Sleeve friction

Pore pressure u

Friction ratio

Soil Behaviour Type

o n o a
2 z 24 z 2
+ e = < 4. 4 =
HAND HAND AJGER HAND RUGER HAND AUVGER HAND AUGER
6 5] & 5 64 Sand & sily sand
3 Sand & sity sand
-3 = R 2 84 o g
== il siard sandy sill
104 10 104 1024 10 4 Cba}’y silly clay
124 12 - 12 124 12 4 Sand & sily sand
) Sy sand & sandy sill
14— 14 - 14 15 1 Ve'-y dG‘SEfShﬁSL‘d
16+ 16 16 16 15
15 16 184 194 18 Clay
204 20 204 204 20
25 222 =l = o Very dense/siiff sol
24 24 24 24 4 24 C'ﬁ)‘
264 —~ 264 254 —~ 284 ~ 2 Very densefsiff sl
el £ » £ & & Ciay
) & 2.l = 204 = 2 = 20 Very dense/silf so
30 £ 304 £ - £ 3@ £ = ¥ el
32+ % 32 % 32 % 32 % 2 Clay
34 B o G a . Q 5 = Clay & sifty cley
35 4 26 36 354 26 o
38 28 4 38 384 38 Clay & silty clay
40 - 40 ~ 40 < 40 < 40
424 42 52 424 42 Clay
45— a5 a4 g 45
45 - - -
= * -9 e - Clay & silly clay
48 - a9 - 43 43+ 48
50 50 o 50+ S0 50 Clay
52 4 52 - = - - 52
2 = Very densefshiff sot
54 54_1 54 £4 54
56 56 56 - 55 58 Clay
58 - 58 - 59 58 S8
50 L . S 80 T 80 4T+ 60 — T 60 B (25 VN G N LI SV DO LU A
(] 1ce 200 360 400 o 1 2 2 4 5 6 7 25 -20 <15 -18 -5 @ 5 il 2 4 6 8 10 3 2 4 & 8 1 12 14 16 18
Tip resistance (tsf) Fric tion (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 7/12/2017, 10:07:34 AM 0

Project file: C:\HelmsLosAngeles7-17\Plot Data\Plots w-ha.cpt



K Kehoe Testing and Engineering
T 714-901-7270
E rich@kehostesting.com
www.kehoetesting.com CPT-4
Project: John Helms Total depth: 60.24 ft, Date: 7/11/2017
Location: 8852 & 8874 Sunset Blvd Los Angeles, CA Cone Type: Vertek
Cone resistance gt Sleeve friction Pore pressure u : Friction ratio . Soil Behaviour Type
2 7 - 2 2 2
m HAND AUGER :‘ HAND AUGER :‘ HAND ALGER s HAND AUGER 3y HAND AUGER
6 - - 5 (=
= ] & = i Silly sand & sandy sil
10 4 10 4 104 104 104
124 12 124 124 12 4 Send & sy san!
14 14 = 14 144 14 ’(‘;Eyy éspl y clay
16 16 ~ 15 16-1 15
18 4 18 184 18 4 13
20— 20 - 20 20+ 20
224 22 - 22 - 224 22
24 4 24 24 4 23 4 24 .
o~ 25 — 26 — 25 — 26 ~ 26 ~vy
§ 28 :—t 28 E 25 E 28 E 28
£ 30+ £ 30 £ 4 £ 39- £ =
% 32 4 Q. 324 8‘ 324 £ 324 % 32
o 24 4 8 34 a 33 8 34 - a 3% = o
i lay & silty clay
36 36 - 36 — 364 36 Olay
38 285 38 4 38 38 Clay & silty cley
40 - 40 40 40 — +0 C‘fay
42 4 42 4 42 o 42 4z
44 24 ] 44 o a4 Elay & silly clay
46 46 454 45 % &lg & sity clay
48 48 P 38 a8 Clay
= .| = 9 i K & siy ciay
52— 52 5z 52 52
54 34 54 o g4 54
56 56 56 55 s6 Clay
56 5B 55 58 se
I N N . R AL AE R AR R A A B e A ro e oy S SRR T S S S e S B I B AP AP A A A
Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)

CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 7/12/2017, 10:07:51 AM
Project file: C:\HelmsLosAngeles7-17\Plot Data\Plots w-ha.cpt



Depth (ft)

K Kehoe Testing and Engineering
'l‘ 714-901-7270
E rich@kehoetesting.com
www.kehoetesting.com CPT-5
Project: John Helms Total depth: 60.11 ft, Date: 7/11/2017
Location: 8852 & 8874 Sunset Bivd Los Angeles, CA Cone Type: Vertek
Cone resistance qt Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
o o : -
2 2~ 2 2 24
il HAND AUGER = HAND AUGER 1 HAND AUGER 7 HAND AUGER 7 HAND AUGER
64 £ o (= L= 5-1
- 6. . g2 =1 Sily sand & sandy sill
104 10 10 104 104 Sgnd&sd& sand
12 4 12 124 12 : 12 Sty sand & sandy sil
1] iR 144 0 Qlay & silly clay
16 16 16 16 4 Very densefshiif sul
184 18 4 184 18 4
20 20 20 o 20
u Cia’v
22 o 22 - 22+ 22 4
s o 24 244 Clay & siiy clay
26 =, Sh — 26 — 26 =3 Clay
28 1“5— 28+ E 25 S 28 E Very dense/shilf sol
304 £ 30 £ 304 5 30 1 £ Clay
324 % 224 & sz §' 324 § Clay & silly clay
34 o D 39 D 34 34 4
36 36 36 35 4
36 - 38 38 < 354 be
404 40 40 40
424 42 42 42
+4 3 44 44 4 tay & sifiy
46 46 16 a6 I%gsm E&
silty clay
48 +8 48 45 S lay
. J S| Clav & sily ¢
S0 0 S0 - 50 Clay
524 52 52 52
54 s8] 54,4 54 Clay
56 56 56 55
58 58 - 56 4 55 Clay & siity clay
) Cl
60 T g v g e — 60— - - - —
g 0o 200 300 400 P S VAR T s B . : 25 20 AE -T0° & o s 0 ] U S (R § 0 2 % & 8 10 12 14 16 ae
Tip resistance (tsf) Friction (tsf) Pressure (psi) RF (%) SBT (Robertson, 2010)
CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 7/12/2017, 10:08:06 AM 0

Project file: C:\HelmsLosAngeles7-17\Plot Data\\Plots w-ha.cpt




Kehoe Testing and Engineering
714-901-7270
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Wi, kehoetesting.com

1,000

[y
jm)
7

Cone resistance, qo/pa

0.1 i 10
Friction Ratio, Rf (%)

SBT legend
. 1, Sersitive fine grained m 4, Clayey sitto slty clay D 7. Gravely sard to sand
m 2. Organic matenial D 5. Siky sand to sandy silt 8. Very stiff sand to clavey sand

B 3. Clay to sty clay [] 6. Clean sand to siky sand [1 3. Very stiff fine grained




Depth

(ft)

WO NN SN e

MO RN N R R e e - [Ny
PHIANREEERSGLAEERES

CPT-1,
qe (tsf)
16875
57,54
2934
19.74
16.19
17.23
16.81
17,96
235
2454
2454
30.28
39.47
54,41

58.27

46.05
60.78
64.54
62,76
5556
“1.77
34.25

26.52
28.93
38.26
3843

42.08

373
41,88
2.8
43.44
4532
49.92
45.22
4355
53.47

68.82
61.61
61.19
5545
52.74
39.58
42.19
45.43
36.97
3279
3539
44,17

fs(tsf) u(psi) Other qt(tsf) Rf(%) SBT IcSBT

In situ data

303 40.08
031  -0.19
01 029
01 039
01 048
0t 058
01 -068
0.1 -0.7
021 077
031 077
021 076
042 077
146 097
303 368
355 503
38 513
355 496
3,55  -4.93
3.55 484
376 464
428 455
491  -4.55
433 493
376 -4.64
407 464
4.07 ~4.55
428 445
439 435
376 416
355  -4.26
282 -4.26
282 445
261 474
251 473
198 464
167 435
249 426
261 -4.06
251 4,06
198 397
209 3.8
2,51 -3.87
292 37
282 377
251 :3.68
272 368
324  -3.58
428 -339
449 329
428 311
449 31
3.97 3
313 -2.9
272 28
251 281
251 271
261 261
24 =2.61
23 24
0 2232

-2.96
-3.15

3.1
-3.04
-3.08
-3.35
344
-3.43
-3.35
=349
=351
-3.39
-3.55
-3.64
-3.66

3.7
371
=374
-3.76
-3,74
=376
-3.83
=391

4.7

168,75
57.54
2934
1873
16.18
1722

16.8
17.95
2349
24353
2453
30.27
39.46
54.36
52.36
5821
49.54
48.29
57.27
60.82

55.5

64.48

56,85
5143
46
60.72
64.48
62,71
55.5
4472
342
48.61
26,47
28.87
3921
38.38
39.94
42.03
37.65
41.83
4277
4339
4528

4517

435
5342
63.14
68.78
61.57
61.16
55.41

52.7
39.54
42,15
45.39
36.94

32.76

3516
44.14

179
0.54
0.36
053
0.65
0.61
0.62
058
0.89
128
0.85
138

3.2
5.57
5.78
6.64
747
7.35

6.2
6:18
771
7.61
771
731
8.85
671

1.94
158
217
239
251
247
249
245
242
249

24
243
261
2.64
271
2.68
275
276
2.66
2.64
274
269
273
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130.89
111.66
101.98
101,01
10053
100,68
100,62
100,78
10651
109.58
106,62
1122
122.01
12812
129.2
130,07
129,06
129
129.42
129.98
130.71
13207
130:94
12957
129.88
130.56
13107
131,18
129.76
128,64
12647
127,33
125.28
125.2
124.23
12282
1z5.01
12641
125.84
124.39
124.82
126,19
12742
127.39
126.29
126.78
128,57
131.02
131.58
130.96
131.29
130115
128.3
126.55
126.12
126.3
1261
125.19
125.04
87.36

0.07
0.12
0.7
022
0.27
0.32

3.58
3.65
3.69

Basic output data
a(pcf) Gv(tsh) w0 (tsh)

00 C000DO0RDO00O0OO0DO0O00000000O0

0.01

0.14
045
0as
0.16
0.16
0.17

OO 6 e (o)
0.07 25752 18
012 473.12 055
017 16937 036
0.22 8758 054
027 5826 0.6
032 5225 062
037 4396 064
042 4134 06
048 4821 091
053 451 131
059 409 087
0.64 46.18 141
07 5518 377
077 6991 588
083 6199 6.89
08 6394 674
096 50.56 731
103 461 751
109 5154 632
115 5166 63
122 4448  7.89
129 4.2 777
135 4106 7.8
142 353 752
148 30.05 9.15
155 3825 6.88
161 3911 681
1.67 3659 719
173 3111 699
178 233 89
1.85 1751 872
19 245 6504
196 1247 10.67
202 1327 935
208 1785 535
243 1696 462
219 172 582
225 17.66° 657
231 1529 71
237 1666 504
2.42 16.62 5.19
248 1646 6.4
254 168 6.86
26 1816 598
266 1597 541
272 1499 667
277 1822 64
283 2123 7211
29 2271 683
296 1979 7.32
302 1923 774
308 1696 7.6
314 1576 634
318 1133 78
325 1181 647
331 1266 598
337 9.92 7.81
343 851 823
348 9.04 729
352 11,48 [}

Bq

Oooooooo0oooOoOO0 OO

o

<0.01
+0.01
~0,01
-0,01
-0.01
-0,01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.0L
-0.01
-0.01
-0.01
-<0.01
-0.01
<0.01
-0.02
-0.01
-0.01
~0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

n
g

0wl W e W W W W W W Ll W W WL L LW 0w e W W W WL WW WL E ViR ILTDyOY O O

047
0.47

071

D e I e e I e i =

3.74

Qtn
596.84
149.52

73.04
49.18
38.02
36.17
3246

317
3853
38.14
3495
40.95
51.62
66.93
60.57
62.89
5025
46.03
51.66
52.01
44.66
A49.49
41.19

353
30.08
3845
39.35
36.59
3111
22.33
17,51

24.5
12,47
13.27
17.85
16.96

17.2
17,66
15.29
16.66
16.62
16.46

16.8
18.16
15.97
14.99
1822
2123
22.71
19.79
19.23

15,76
1133
1191
12.66
9.92
851
9.04
11.48

u2

20,08
0.1
012
013
913
013
013
012
“0:12

-D1
.09
0.09

01
035
0.44
0.41
037
035
032

027
-0.25

-0.24
-0.23
-0.21

018
-018
-0.18
0,18
=018
0,19
<0.19
0,18
047
0.16
<018
20.15
.15
018
0.4
014
014
013
-0,13
<013
042
~0.12
-0.12
<011
<011
-0
-0:11
-0.11

-0.1

0.1

01

-01
-0.08

B} Mod. SBTn

53,16
105.24
86,35
6144
50.57
49.09
46.85
46.92
46.23
4019
4473
3989
2328
17.16
14.48
14.76
13,78
1348
1555
1559
12.84
13.08
12.94
1351
11,61
1448
146
13.09
143
12,03
1235
1583
11.07
11,99
16:83
1818
15.99
14,87
1416
17,32
17.04
1647
1447
1577
158
147
15.12
14,13
1453
1387
1336
1356
1516
1377
148
1556
135
1322
1401
3068
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Depth
(ft)
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CPT-2
qc (tsf)
11946
43.02
19.63
20.15
4229
67.98
82,18
34.57
32,58
26.94
40
54.93
5221
42.82
47,51
4553
38.43
3592
43.96
4135
46,16
44.38

36.65
48.25
53.47
45,84
38.32
29.66

235
21,72
19.32
40.73
29.55
17.54
1794
16.81

284
21.62

259

23.7
2.97
27,05
39.68
40.52
51.27
45.22
32.27
55.76
49.39

49.19
3592
37.38
30.81
3175

33
36.03
28.72

u(psi) Other qt(tsf) Rf(°%) SBT IcSBT

In situ data
fs (tsf)

146 059
031 0.1
021 -0
021 01
021  -01%
042  -019
042 -0.29
042 039
042  -9.39
042 039
052 039
0.94 =039
251 -149
345 281
345 344
355 474
324 667
292 706
282 -696
282 -1.06
343 -097
292 077
303 059
345 A7
355  -1.08
355  -126
386 33
334 324
334 348
272 504
198 -5.81
1.88 €
198 629
209 629
157 -891
115 929
094 919
125 -9.08
146 -9.09
104 <899
1.25 -8.93
136 -89
115 -8.8
178 -8.8
24 -8.8
3.24 -8.7
397 <861
345  -861
292 8BSl
3.86 844
439 841
418 832
355 82
345 832
292 @3
251 822
23 82
2.09 -8.12
218 -8.07
0 793

0,69
-0.63
-0.62
0.78
-0.95
-1.37
177
242
291
7493
<77.98
<77.92
-77.6
75,75
-75.26
24,64
764
76.02
7345
76,84
-76.73
76,71
-76.68
7659
76:72
-76.48
76,52
7645
-76.46
76.38
763
<76.2
-75.98
75.92
7581
-75.93
=759
7592
-75.85

-76.96
=769
<76.72
~76.4
-76.25

119.46
43.02
19.63
2015
4229
67.98
82.18
34.56
3258
2694
39,99
54.92

52.2
42.78
4747
45.47
3835
35.84
43.88
4134
46.14
44.37
39.99
45.83
36.64
4823
53.43

45.8
38.28

29.6
23.43
21,65
19.24
40,65
29.44
1743
17.33

16.7
2829
2151
25.79

236
22.87
2694
39.57
40.41
5117
#5.11
32.16

49.29
54.41
49.08
35.82
37.28
30.71
31.65

329
35.93
28.62

873
9.17
847
8.68
10.31
5.14
532
659
5.42

517

7.26
635
6.1
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12472
110.95
106.07
106.14
107.95
114.17
114.64
112,52
11238
11192
114.51
119.59
126.64
12849
12874
12885
127,76
126.85
127.34
126,93
127.97
127.37
127.38
128.65
128.33
129
129.86
12843
12799
125.84
12298
12239
122.5
124.7
1218
118.26
116.77
118.79
1212
118,07
119.85
12022
11892
1225
125.65
127.89
12995
128.61
126,59
129.96
130.6
13048
129.04
128.05
12685
12535
124.78
12418
124.75
87,36

0.06
0.12
0.17
0.22
028
0.34

Basic output data
a(pcf) 6,v(ts) w0 (tsf)

[= = B = B M~ B JE0 = RN = O ~ - (> M = I~ = = O~ = = O B L - B = =

013
0,14
0.14
0,15
0.15
016
0:16
017
0a?
0.18
018

?.;',‘,’ QL Fr (%)
0.06 19134 122
0.2 363.87 073
017 11393 107
022 89 105
028 15117 05
034 2008 062
0.39 20843 051
045 7606 122
05 6354 13
056 4704 158
0.62 63.71 133
068 80.02 173
074 6944 4,87
081 5212 82
087 $358 739
093 47.68 7.97

1 3742 867

106 3276 841
113 38 6.84
119 3378 702
125 3584 698
132 3271 679
138 2798 7.84
144 3084 7.76
15 2344 1011
156 29.94 761
162 2 746
188 2629 7,58
174 2103 915
179 1547 478
185 1163 9.21
191 1032 954
196 877 1152
202 1908 541
208 1315 574
213 745 7.54
219 68 624
224 643 B1
23 1128 564
235 8.12 5.47
24 969 538
246 BS6 645
251 806 567
257 944 732
263 1402 652
260 1393 861
275 1758 822
2.81 1503 817
287 1018 1002
283 1788 7.35
299 1546 95
305 1681 8.6
311 1476 775
316 1027 106
322 1052 862
3.28 831 9.19
334 8.43 8,16
34 864 712
345 935 679
349 7.4 i

Bq

oOoocooCoco0oo0o0O0O0O0CO OO

-0.03

SBTn
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0.94

0.98

097
099
098

o
o
i)

L T L R e el el e R R

Cn

359
312
332
2,85

181

1.7
163
147
137
1.35
129

113
1.06

0,94
089

0.81

031
031
03

Ic

215
221

Qtn
40548
126.68

61.13
53.76
82.87
11688
126.72
58.25
51.45
40.6

70,43
65.75
5131

474
374
32.76

33.83
35.95
32.76
27.98

u2

-0.68
-0.08
0,04
0,03
0,05
0.04
0,05

-0.08
-0.05
005

0,14
-D.256
<028
-0.37
-0.48
-0:48
-0,45
-0.06
-0.08
-0.04
-0.03
-0.04
-0.06
-0.07
-0.16
0,15
018

028
025
026
-0.25
034
034
-033
033
-0.32
0.31

03

03
-0.29
-0.29
-D.28
028
027
026
026
025
025
024
-0.24
024
023
023
023
022
022

8)
7334
84.11
52,45
50.47
83:52
88,24

101.48
48.29
4485
3788
4537
4189
19.41
1248
13564
12.82
12.03
12.38
14.55
14.25
14.32
1462
1312

132

108
1341

136
13.48
11.82
11.51
1221
12.06
10.88
16.78
15.92
13.84
14.95
13.04
15.93
1583
16.12
14.82
15861
13.98
14.88

128
12.86
12:88
11,73
13.85
1174
12.85
13.43
11.33
1277
1251
1328
1417

145
24,49

Mod. SBTn
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Depth
(ft)
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33

BBsdE&R

51

53

288 YY

cPT-3

qe (tsf)
251.77
185.67
34242
21178
29041
298.24
264.51
14641
12,84
1699
181.6
100.98
82.39
67.56
63.91
60.46

55.56°

52.53
4877
6245
74.25
63.81
58.17

44,07

20,68
27,78

30.49
2412
26.73
22,77
21.93
12.95
18.07
2444

In situ data
fs(tsf) u(psi) Other qt(tsf) Rf(%) SBT IcSBT

1.88
152
178
146
178
1.67
157
0.73
052
0.84
136

23
4.18
542
5.12
439
4.59
4.28
418
4.59
533
5.53
459
449
439
4.59
439
491
5.22
428

0.75
0.58
106
1.16
0.18
0.2
032
0
0.3
-0.39
<0.77
-0.58
<192
-5.53
6,92
-8.24
-8.12
-8,03
<7.91
-+.26
3.77
=3.77
-3.68
-3.58
=339

-0.64
-0.:67
<0.83
-1,23
-0.21
<0.36
164
347
4.29
0
024
035
0.46
0.38
<131
-0.24

<013
0.23

1.96
17
135

L7
0:21
0.48

0.94
18
0.34
-9.29
-9.87
-10.91
-11.54
-11.67
<1171
-11.68
~11.87
-11.85
-12.12

251.78
185.68
342.43
211.79
290.41
298.25
264.52
146,41
12.84
1699
18159
100.97
82.37
67.5
63.82
60.36
55.46
52.43
48.67
624
74.2
63.76
58.12
50.39
58.96
65.12
50.4
67
64,6
44.03

0.75
0.84
0.52
0.69
061
0.56
0.59

05
4.07
0.55
0.75

2.28.

5.07
7.58
8.02
7,27
8.29
817
8,58
7.36
7.18
8.68
7.91
891
7.44
7.06
87
7.3
8.08
9.72
892
1214

4,95
5.83

6.5
548
551

6.47
5.21
5.56
527
4.75

438

7.82
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155
168

a(pch) v (tsf) w0 (tsf)

128.37

1263
128.71
126.11

1283
127.92
127,16
120.14
111.74
12234

1252
127.61
131.49
132,49
13235
131.09
131.22
130,57
130.21
131,51
133.01
132.93
131,34
130.82
131.03
131.62
130.65
132,17
13253
130.14
126.97
124.38

125.1
126.15

122.8
12132
121.06
119.54
118.45

1152
116.87

1203
119,65
119,06
118,94
12023
120.88
123,65

126.1
12741
127.26
13033
131.41

1289
126.26
125.93
125.45
123.42
124.42

87.36

0.06
013
0.19
0.25
032
0.38
045
051
056
0.62
0.69
0.75

Do bOoO0O0ODbDOoOCoDOO0OLO OO0 O

0 9.8
aep

Basic putput data
o' \vo
(ts) Qtl  Fr (%)
0.06 39191 D075
0.13 14562 0.84
019 17862 052
0.25 83054 0.69
032 909.69 D061
0.38 777292 036
045 5914 059
051 2881 05
056 2183 425
D.62 27147 036
0.69 263.63 075
0.75 133.63 2.29
0:82 99.99 512
D.88 7554 7.68
095 6632 814
101 5855 7.3
1.08 5038 845
114 4481 8.35
121 3924 88
128 4782 732
134 5443 731
14 4458 888
146 3882 841
1582 3215 949
1.58 36.29 7.65
164 3866 724
17 2859 901
176 3699 253
182 3433 832
188 2234 1017
194 1647 949
2 923 1349
206 1245 978
212 2189 548
217 1298 628
223 977 749
228 1065 601
234 868 647
239 811 6.46
245 4.24 B.06
25 617 609
256 851 624
261 807 588
266 B804 536
2,72 743 568
277 748 653
283 99 484
2,89 9.65 712
295 1153 7.69
3 1247 809
3.06 102 10,03
312 1804 7.04
318 17274 814
324 1324 B2
33 961 856
336 8.2 B.Aa4
342 833 881
347 7203 812
353 921 642
35 705 0

coooo0QCOo oo Eae o

-0.01
-0.01
-0.01
-0.01
-0.03
0.02
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
<0.01
-0.01
-0.01
~0.01

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

SBTn

0.34
04
031

0.37
0.36
039
0.45

0.92
0.92
0.96
0.97

)
- 888w

L e e e i e S S S S

Cn
262

1.7
176

03

334

322
4.06

Qtn

523.49

410.9
550.61
352.28
424,86
406.34
348.87
191.51

2123
203.94
211.04

9536

-0.04
-0.04
0,08
0,06
-0.47
045
-0.53
-0.58
-0.54
0,51
<047
<024
<021

0.2
-0.18
-0:18
-7
-0.18
+0.16
<045
-0.15
-0:14
-0:14
015
-0.15
.15
0.74
013
<013
<0.12
=012
-2
-1
041
“0.11

0,09
<0.09
-0.06
-0.08
-0.07
-0.07
-0.06
-0.06

~0.08
-0.06
-0.06

KBy

ti8.28
100.96
157,65
11557
131.78
13874
120,58
121.43
19.48
116,66
96.79
3787
18.87
13.16
12.52
13564
12,18
1234
1186
13.46
1377
1172
1268
1153
13.32
138
1178
13.49
1248
10.88
17
9.88
117
17.38
1515
14.09
1541
16.12
148
1387
15.03
15.03
1531
15,85
15.53
1471
1687
147
13.57
1345
nr
1423
12.94
1285
12,68
12
12,79
13.4
14.87
2435

Mod. SBTn
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Depth
(ft)

W NOWMD WN -

L
-0

- BB P B W W W W W W W NN NN N NNN N —
GELORARBBEYARLURLUEERYSONURNNBERENEGEREEER

SBBYGREUVN LS EES8

CPT-4
qc (tsf)
138.37
54,09
33.83
3018
3331
25.06

21.83

2412
2549
236

26.84

28.61

34.89

35.71

51.17
47.1

42.71

48.66

a5
40.62
34.88

u(psi) Other qt(tsf) Rf(%) SBT IcSBT

In situ data
fs (tsf)

2.09 -0.39
0.63 0
042 0
0.21 o
021 0.1
031 0.1
042 0.1
0.94 -0.25
115 -0.29
0.63 019
0.63 -0.19
146 -0.19
334 144
443 425
449 4.6
4,18 ~6.57
3.34 -6.86
2.82 -6.86
272 ~6.77
2.09 -2.66
1.36 271
219 -2.61
3.55 =2.71
3.97 261
3.76 <246
397 232
3.76 =2.42
334 =238
3.03 =2.32
251 -242
198 -2.32
178 242
219 -2.42
2.4 -2.32
1.98 -3.3
198 <3.09
1.88 3
115 -2.86
0.84 ~2.71
1.04 -2.61
115 242
094 -2.32
084 222
1,04 2.22
0.94 -2.13
0.84 203
084 -193
0.84 -1.84
0.94 -1.64
0.94 -1.48
136 -135
23 -1.26
334 -1.16
355 -1
355 -0.87
3.86 -0.76
3.76 -0.68
3a3 <0.77
2.72 -0.57
1] -0.48

-1.2
-127
-1.31
-1.29
-1.29
-141
-1.55
-1.63

-1.7
-1.79
-1.75
=179
-1.93
-2.02
-2.06
~2.08
-2.08
212
-2.16

2.2
-2.22
-2.27
=241

2,5
-2.58
-2.69
-2.68
-39
-2.64
-2.68
-2,82

2.7
<274

2.8
~2.87

96,34
-104.3
-109.7
-111.3
-111.6
-111.8
-111.8
-111.9
-1118

~112
-112.1
-112.2
-112.2
-112.5
<1129
-113.2
<1134
-113.5
-113.6
-113.6.
-1137
-113.7
-113.8
-113.9
-113.9

23.58

51.16
47.08

42.7
48.65
54.18
4249
40.62
34.87

151
1.16
123
0.69
0.63
1.25
i1
1.22
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185
2,18
2.36
228
2.2
247

23
207
225

22
223
218

24
2.74

a(pch) 6,v(tsh) uo(tsfh)

127.68
116,58
112.47
i07.12
10736
109.64
112,72
120.41
12139
11651
11637
123.68
129.92
13113
12141
130,42
1282
126,51
1262
12391
12042
124.76
128.77
129.87
129.41
130.21
129:53
128.09.
12715
12532
122,99
122.52
12412
12513
12328
123.49
123.95
118.5
116.48
118.06
119.09
117.33
117.47
11854
117,67
116.72
116.89
116.66
117.84
18
121.17
125.08
128.7
128.94
128.7
120.64
129.7
122.77
12661
87.36

0.06
0.12
0.18
023
0.29
034

0.4
046
0.52
0.58

o000 0O0O0OO0O O

017
0:18
018
0418
0.19

D2

Basic output data
e at Fr(oR)
0.06 2164.8 151
0.12 44161 116
0.18 188.76 124
023 12914 0.7
0.29 11563 0.3
034 7261 127
04 9346 113
046 16728 123
052 12084 184
058 90.02 121
0.63 7705 1.28
07 11122 189
0.76' 11045  3.99
0.83 6831 7.95
0.89 71.04 7.08
096 5617 7.77
102 398 822
1.08 3098 839
1.15 2886 B2
121 2331 74
127 1927 557
132 2629 63t
138 3085 833
144 3329 827
15 3102 807
156 3539 748
162 3012 7.69
168 2269 876
174 1997 872
18 1586 879
185 11.68 916
191 1316 7.06
197 1307 883
203 1473 805
2,08 1168 816
214 1247 744
22 1763 485
225 753 678
23 846 428
236 802 5§52
241 9.12 5.22
2.47 7.79 489
25 Bl 46
257 9.08 447
263 B4R 422
268 784 392
274 841 363
279 741 405
284 838 394
28 882 368
295 1076 427
301 1081 7.6
3.07 1561 697
313 1399 81
319 1234 9.03
325 1392 B854
331 1532 7.42
337 1156 805
343 108 73¢
346 9.01 0

D00 o000 O00O00OO0

S &
C R

.01
+0.01
-0.01
-0.01
-0.01
-0.02
-0.01
0.02
-0.01
-0.01
0,01
-0.01
-0.01
-0.01
<0.01
-0.01
-0.01
-0.0%
-0.01
<0.01
-0.01
-0.01
-0.01
~0.01

<0.01
0.01
20,01

SBTn
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Cn

3.69
322

249
2,19
222
191
1.65
1.62
15
1.42
133
129

482,93
1643

97.47
102.29

69,78

55.8
39.78
30.98

2331
18.27
2629
30.85
3329
31.02
3539
30.12
22,69
19.97
15.86
i1.68
13.16
13.07
14.73
11,68
1247
17,63
7.53
B.46
8.02
942
.79
81
9.08
8.48

841
741
838

10,76
10.81
15.61
13.99
12.34
13.92
1532
11.56

10.8

5.01

u2
<044

-0.02
-0.02

-0.04
-0.04
~0.02
-0.02
-0.02
-0.14
-037
037
-0.49
~0.48
-0.46
-0.42
-0.16
-0.16
015
-0.15
-0.14
-013
-013

iB)

6187
86,85
55.94
67.53

6.2
4556
52,93
5967
43,02
5285
49,07

423

12,77
14.14
13.07
12,54
1242
1288
1378
16.54
1636

125
12,54
1281
1401

133
12,18
1228
1235
12.25
14.22
127
1311
13.42
1381
17.78
14.48
17.38
1577
16.25
1648
16,87
1726
17.47
17.73
18.31
17.41
17.84
18.37

17.9
14.22
14.32
13.08
1232
1288
13,78
1323
13.94
2748

Mod. 8BTn

DRV WWWRZARNRORNNRIBRERONAODLBDODRNRDLDNWWGWWWWWWWWOLWO WO W WWWWewowwe ~ N~~~



Depth
(f6)
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CPT-5

qc (tsf)
17251

50,13
26.94,
1932
67.67

85
7446
79.16

71,85
62,97
61,72
57.33
74.77
76.96
60.78
48.87
35.08
24,64

16.6
12.95
2851
40.52
54.93
57.33
56.91
64.64
52.94
46.68

54.41

34.25
30.39
23.08
19.84
2433
23.81
24.54
18.8
14.52
1713
21.51
17.13
18.27
2047
22.03
21.2
21.83
22.24
22.87
27.88
19.53
20.15
2694
26
3101
3237
34.36

u(psi) Other qt(tsf) Rf(°%) SBT Ic SBT

In situ data
fs (tsf)

334 039
0.94 0
0.3t 0
021 027
03t 066
0.84 0
145 029
094 039
145 039
115 -0.48
073 029
115 029
261 -048
4.49 =311
574 551
564 52
501 571
407 58
282 565
209 57
125 57
084 57
146 547
261 532
3.86  -4.93
459 468
48 454
4,49 ~4.45
4.28 ~4.35
4.49 -4.25
418 16
345 406
365 46
334 416
272 416
23 425
219 -4.25
251 435
157 416
146 416
094 401
0.63 -3.87
063 382
0.8 368
063  -3.58
063 351
071 338
073 339
073 319
0.84 3
08t 29
084 277
104 266
094 2.5
094 242
15 23
125 22
136 243
157 193

0 ~1.84

-0.04
-0.04
-0.06
-0.06.
-0.06
<0.06
-0.06
-0.06
-0,06
-0.08
-0.08
-0.08
-0.08

-0.1

=01
-0.12
-0.12
-0.12
<012

<01
-0.08
-0.06
-0.08
-0.08

0.1
=012
<0.12
=0.15
~0.35
-0.13
<0.12
-0.12

~Did4

172.52
69.13
5043
2694
1933
67.67

7445
79.15
64.53
71.84

6171
57.29

74.7
76.89
60,71

35,02
24,57
1653

28.44
4045
54,87
57.27

64.59
52.89
46.63
52:37
54.36
51,95

34.2
3034
23.03
18.79
24,28
23.76
24.49
18.75
1447
17.08
2147
17.08
18.23
2043
2189
21,16
.79
22.21
22.84
27.85

18.5
20.12
26.91
25.98
30.99
3235
34.33

1.94
136
0.63
0.78
162
123
1.35

358

3.75

427
4.82
438
4.84
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1.96
214
2.06
2.34
263
212
2.07
208
2,11
2.24
2.05
225
251
274
2.66

a(pch) v (tsh) uo(tsf)

131.66
120.15
11133
106.85
109
119.24
12212
12033
12185
12145
1184
121.39
12735
13113
133.58
133.52
132.08
130.03
126553
123.47
118.76
115.19
12122
126.32
129,93
1313
13181
131.43
13059
130.63
130.3¢
12007
120.39
127.71
1258
124,01
1233
124.77
12128
120.85
11697
113.37
11377
116.43
11377
113.03
115.34
115,52
11542
11647
116,52
116.59
118.7

117.06°

11714
119.32
119.87
120.88
122.03

87236

0.07

091

104

Basic output data
o',vo

(tsn Fr (%)
0 0.07 26179 194
0 013 54771 136
0 018 27516 063
0 023 11365 078
0 029 6576 165
0 035 192.8L 124
0 041 20619 136
0 047 15732 127
0 053 14798 146
0 D059 108 18
0 065 10931 1,03
D 071 8743 185
0 078 7857 428
0 084 6211 785
0 081 8127 778
0 087 7788 743
0 104 5732 84
0 111 4314 B854
0 117 2896 833
0 123 1904 895
001 128 1181 B2
001 133 865 724
002 139 1947 541
002 145 2694 6.7
003 151 3539 724
0.03 157 3551 825
0.04 1.63 33.88 8.7
00¢ 169 372 734
005 175 292 838
005 181 2473 10.03
0.06 1.87 2697 828
006 193 2713 658
007 199 2507 733
0.07 205 1566 1042
0.08 211 1336 964
008 216 9.6 11.06
0,08 222 787 1255
009 228 962 1144
01 233 914 734
0.1 239 821 665
D11 244 663 5.8
011 25 475 528
012 255 566 435
012 25 721 446
013 265 533 438
013 27 569 4.07
014 276 636 417
014 281 678 384
015 286 534 403
015 292 642 446
016 287 £43 438
016 302 &5 425
017 3.08 8 424
017 313 517 58
048 348 526 561
018 324 735 489
019 329 683 557
0.19 3.35 8.19 4.95
0.2 341 844 545
0.2 344 891 0

Bg
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I
S

-0.01
-0.01
0,01
-0.01
0,02
-0.03

0.02
0.01
€0.01
.01
0.01
+0.01
-0.01
-0.01
-0.01
-0.01
-0.01
0,01
0,01
-0.02
<0.02
<0.02
0.02

.02
0.03
0.03
0.02
0.03
-0.03
0.02
0.02
0.02
-0.02
+0.02
~0.02
-0.01

-0.02
-0.01
-0.02
-0.01
-0.01
-0.01

SBTn
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Cn

3.82
313

2,56
2,61
193
175
164
154
149
1.35

1.29

1.08

033

032
0.32
031
0.31

Ic

165
1.78
173

331

3.29

Qtn
622,89
20432

1179
64.5

12262
139.83
114,57
114,54
89.98
91.05
77.93
7428
65.8
79.97
77,22
5727
43.17
28.96
19.04
1191

819
B.44,
8.91

u2
042

-0.08
0.17

-0.05
-0.06
-0.05
-0.06
-0.03
-0.03
-0.04

-0.44
-0.42
-0.39
-0.38
-0.35
-0.34
<033
-0.32

-0:3
~0.28
-D.26
-0.24
-0.22
+0.22
-0.21

-0.2
-D.1e
-0.18
-0.18
018
0,18
<018
D18
~0.18
017
<017
D16
0,18
<0156
0.15
015
-D.14
-0.14
013
<013
013
0:12
0.12
0,12
011
“0.11
“0.11
011

<01

~0.1

0.1

KB)
4958
51,54
88.85
61,85
3856
59.69
5765
5778
5247
4315
61.81
4113
21474
1277
12.99
13,55
1221
12,12
1252
12,08
13,05
14.06
16.81
1475
13.91
1253
12.03
14.08
1248
10.82

126
14.94
13.83
11.01
11,75
1143
10,59

108
13.86
14,64
15.33
15,51
16.55
16.85
16.44
16,84
18.85
17.47

174
1664
1674

169
1731
1517
1534
1636
1558
1646

158
27.01

Mod. SBTn
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This software is licensed to: Kehoe Testing and Engineering

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in ST unit system and assume

that all components are expressed in the same units.

33 Unit Weight, g (kN/m3) ::
g=g, -[0.27 -1og(R ) +0.36 .m(g_:)n.zse)
where g,, = water unit weight

:: Permeability, k {(m/s) ::
I. <3.27 and I, >1.00 then k - 109932304 %

I, <4.00 and I, >3.27 then k =101k

:: Nspr (Blows per 30 cm) ::

S - . W
60 ~ P, 101.1268—0.2817-Ic
1
Nyigo) = Qe - iox.zzea-o.zsﬂ-l‘
:: Young's Modulus, Es (MPa) ::

(q, —0,):0.015.10%5% 8
(applicable only to I < Ic cowos)

:; Relative Density, Dr (%)

100. | (applicable only to SBT,: 5, 6, 7 and 8
Kor or Ie < L_cuwom)

:: State Parameter, @ it
Y= 0.56-0.33 ’OQ(Q s )

:: Peak drained friction angle, ¢ (°) ::
@-17.60 +11-bg(Q \,)
(applicable only to SBTx: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ==

FI,.>2.20
a-14for Qy, >14
a=0Q, forQy, <14
Mcpr=a-(qy —0y)

If I, <220
Mesr= (g, -0, )-0.0188-10%55% 158

References

» Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5" Edition, November

nt2

:: Small strain shear Modulus, Go (MPa) ::

Go = (g, -0 ):0.0188 .10 054168

:: Shear Wave Velocity, Vs (m/s) ::

(Go JO.SO
¥ |k
P

:: Undrained peak shear strength, Su (kPa) ::

Ny =10.50 + 7-log(F, ) or user defined
Su o (ql _ov)
Nie
(applicable only to SBT,: 1, 2, 3, 4 and 9 or Ic > Ic_cuwrr)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sutiemy =15 (applicable only to SBTq: 1, 2, 3, 4 and 9
or I > Ic curott)

:: Overconsolidation Ratio, OCR ::

0.2¢ 1.25
Kesea= n et
OCR [0'25‘(10-50--*7~bg(F,)) or user define

OCR = kOCR = QU‘
(applicable only to SBT.: 1, 2, 3,4 and 9 or It > L cuwon)

:2 In situ Stress Ratio, Ko ::
Kg =(1- sing')-QCR™"¥
(applicable only to SBT,: 1, 2, 3,4 and 9 or It > L cuen)

:: Soil Sensitivity, S, ::

s
t Fr

(applicable only to SBTa: 1, 2,3, 4 and 9 or It > Lc.cuor)

S

:: Effective Stress Friction Angle, @' (°) =:

@ =29.5°-BY*.(0.256+0.336-8B, + bgQ, )
(applicable for 0.10<B,;<1.00)

» Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 13371355 (2009)
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