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l. INTRODUCTION
1.1 General

Kaiser Foundation Health Plan, Inc. is planning the construction of the Kaiser Permanente -
Vermont Parking Structure Replacement, located at 1517 North Vermont Avenue, in the City
of Los Angeles, California. The site location is shown on the Site Location Map, Figure A-1,
Appendix A. GEOBASE, INC. (GEOBASE) was retained by Kaiser Foundation Health Plan, Inc.
to complete a geotechnical investigation for the proposed Vermont Parking Structure
Replacement.

For this geotechnical investigation report, we were provided with:

. An architectural site plan prepared by Perkins + Will and this investigation report
was directed toward this plan.

. Building Section (Alternate No.2) Sheet 19, prepared by InterPark, latest revision
dated August 04, 1989.

. Architectural Survey Showing Kaiser LAMC, prepared by Mollenhauer Group for
Perkins + Will, Job No. LA20864, Survey dated December 09, 2014.

. Geologic and Geotechnical Investigation Report, Rebuild Sunset Hospital Project,
Kaiser Permanente Los Angeles Medical Center, Los Angeles, California, prepared
by Geomatrix Consultants, report number 005931.000.0, dated April 10, 2010.

This report describes the site investigation and subsurface conditions, and summarizes the
results of both field and laboratory testing. These results are discussed with reference to the
proposed development. Both general and specific recommendations pertinent to suitable site
development and foundation design, respectively, are provided. Construction guidelines
related to the geotechnical aspects of the project are also addressed.

1.2 Objectives of the Geotechnical Investigation

The objectives of the geotechnical investigation are to obtain soil parameters and evaluate
the subsoils conditions in order to provide recommendations pertinent to suitable site
development and foundation design. These recommendations will assist with final design and
construction of the project as planned.

1.3 Scope of Services

To achieve the objectives of the geotechnical investigation, stated above, the services
provided during the course of this investigation included:
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. Review of available published and unpublished geotechnical, geological, and
seismological reports and maps pertinent to the site;

. Review of previous soil reports and related documents (see Section Il and
references);

. Field exploration program consisting of hand-excavating four (4) test pits (these

test pits were logged and samples representative of the materials encountered
were selected for laboratory testing);

. Selection of an appropriate laboratory testing program and performing laboratory
tests on selected samples;

. Evaluation of data obtained from the above, and engineering analyses; and,

. Preparation of this report describing the field investigation, summarizing the results

of field testing and laboratory testing, engineering analyses, and providing
appropriate recommendations for site development and foundation design.

. SITE AND PROJECT DESCRIPTIONS

2.1 Site Description

The site layout is shown on the Site and Boring Locations Plan, Figure A-2, Appendix A. The
project site is part of Parcel 2 within Parcel D, Lot 2, Tract 14811, in the City of Los Angeles.
Itis located at 1517 North Vermont Avenue, at the southwest corner of North Vermont Avenue
and East Barnsdall Avenue, and north of Sunset Boulevard.

Currently, the site is occupied by a parking structure consisting of two (2) levels below grade
and one (1) level above grade. It is bounded by: East Barnsdall Avenue to the north; North
Vermont Avenue to the east; an MOB with two (2) levels of parking below grade to the south;
and, a parking structure with two (2) levels below grade to the west.

Surface drainage appears to sheet flow from northwest to southeast with spot elevations of
approximately 404 to 390 feet, respectively.

2.2 Project Description

The proposed development is planned to consist of demolition of the existing parking
structure and construction of a new parking structure which will include two (2) levels of
parking below grade and eight (8) levels above grade. In addition, associated support
facilities and driveway entrance will be developed. Based on the Existing Building Section
Plan, Figure A-3, Appendix A, the finish basement level of the existing parking structure is at

GEOBASE, INC.
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elevation 380 feet and adjacent 4715 Sunset (previously 4733 Sunset) Parking Structure had
deepened foundation extended below to the west of the current parking structure. Inaddition,
the new parking structure will also match the MOB basement level to the south. Column loads
were not available at the time of this report.

1. SITE INVESTIGATIONS

3.1 Previous Investigations

As part of this investigation, information from numerous previous investigations at the site and
vicinity was evaluated and implemented into our conclusions and recommendations. These
previous investigations for the existing LAMC complex and Barnsdall Park are outlined below:

. Geotechnical Investigation for Improvements to the South Edge of Barnsdall Park
(BP2A), 4800 West Hollywood Boulevard, Los Angeles, California, Rebuild LAMC
Sunset Hospital Project, Kaiser Permanente Los Angeles Medical Center”,
prepared for  Kaiser Foundation Health Plan, Inc., California by GEOBASE, INC.,
project number C.222.64.04, dated June 2002.

. Geologic and Geotechnical Investigation Report, Rebuild Sunset Hospital Project,
Kaiser Permanente Los Angeles Medical Center, Los Angeles, California, a report
prepared by Geomatrix Consultants, Inc. dated April 10, 2000.

. Report of Geotechnical Investigation, Proposed Parking Structure, 4733 Sunset
Boulevard, Los Angeles, California, a report prepared by LeRoy Crandall and
Associates dated June 28, 1988.

. Report for Geotechnical Investigation, Proposed Medical Office Building and
Parking Structure, Sunset Boulevard and Vermont Avenue, Los Angeles, California,
prepared by LeRoy Crandall and Associates, report number AD-85003, dated
January 31, 1985.

. Geotechnical Investigation, Proposed Satellite Dish, Los Angeles Medical Center,
Los Angeles, California, a report prepared by Law Crandall, Inc., dated August 13,
1993. City of Los Angeles Log Number 34210.

Data from the field boring logs and laboratory test results of the above listed reports have
been reviewed and evaluated. Based on our evaluation including our own data, we concur
with the aforementioned laboratory test results and field data, and they are incorporated in
our study, as supplemental data. The locations of the pertinent borings are shown on Figure
A-2, Appendix A. Relevant boring logs and laboratory test data are presented in Appendices
B and C, respectively.
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3.2 Field Program

The field investigation was carried out on December 15, 2016, and consisted of excavating
four (4) test pits, at the approximate locations shown on the Site and Boring Locations Plan,
Figure A-2, Appendix A. The test pits were advanced to a maximum depth of four and one-
half (4.5) feet. The test pits were located and surveyed by Kaiser Construction. Therefore,
the test pit locations are approximate and should be considered accurate only to the degree
implied by the method used.

The Log of Test Pits, together with an Explanation of Terms and Symbols used, are given in
Appendix B, Figures B-1 thru B-5, inclusive. In addition, the log of borings from previous site
investigations performed by LeRoy Crandall and Associates (1985) and Geomatrix (2000) are
included in Appendix B. The locations of these borings are also shown on Figure A-2,
Appendix A.

Sampling consisted of:

. Collection of disturbed samples at selected locations retrieved from test pits.

. Collection of soil samples at selected locations using a Modified California Sampler
(MCS). The soil samples were retained in a series of brass rings, each having an
inside diameter of 2.41 inches and a height of one (1) inch. These ring samples
were placed in close-fitting, moisture-tight containers for shipment to the
laboratory.

3.3 Laboratory Testing

The samples obtained during the field program were returned to the laboratory for visual
examination and testing. The soils were classified in accordance with ASTM D 2487 and D
2488. The laboratory testing program consisted of the following:

. Laboratory determination of water (moisture) content of soils, rock, and soil
aggregate mixtures (ASTM D 2216) and dry density (ASTM D 2937);

. Liquid limit, plastic limit and plasticity index of soils (ASTM D 4318);

. Direct shear test of soils (ASTM D 3080);

. Expansion potential of soils (ASTM D 4829); and,

. Water soluble sulfates content of soils (CT 417), pH and electrical resistivity (CT

643) and water soluble chlorides (CT 422); and,

. Maximum density and Optimum moisture test (ASTM D1557).

GEOBASE, INC.
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The laboratory test results are presented on the Log of Test Pits, Figures B-1 thru B-5,
inclusive, Appendix B, where applicable, and in Appendix C.

V. GEOLOGY AND SEISMOLOGY
The engineering geologic report is provided in Appendix D.
V. SUBSURFACE CONDITIONS

51 Subsoil Conditions

The generalized stratigraphic profile at the site and vicinity consists of about two (2) to ten (10)
of fill soils and native alluvium consisting of clay, silt and sand underlain by shale and siltstone
bedrock; however, on the east side of the proposed parking structure, the geologic
interpretation indicates that the alluvium is significantly deeper, as shown on Figure 3 of the
Engineering Geologic Report in Appendix D.

At the test pit locations, the generalized stratigraphic profile consists of six (6) inches of
concrete floor slab over approximately one (1) to four and one-half (4.5) feet of fill underlain
by bedrock and alluvium, within the western and eastern portions of the site, respectively. It
should be noted that observation of fill was limited due to excavation depth safety
requirements at test pit locations T-2 and T-3; it is possible that fill depth could extend to
greater depths. At test pit T-1 and T-4 locations, siltstone and shale bedrock was observed
at shallow depths.

The bedrock is thinly bedded, slightly diatomaceous, and highly fractured. Bedding orientation
is generally northwest to northeast and dip five (5) to thirty-five (35) degrees to the north.

5.2 Site Groundwater Conditions

Test pits excavated by GEOBASE and boreholes previously drilled by LeRoy Crandall and
Associates in the vicinity did not encounter groundwater to a total depth of exploration.
However, water seepage was measured at depths greater than forty (40) feet at 4715 Sunset
parking structure to the west and greater than thirty (30) feet at 4700 Sunset to the south.
Based on Seismic Hazard Zone Report 026, Plate 1.2, the historical highest groundwater level
at the site was approximately thirty-five (35) feet below existing grade. This plate is
reproduced herein as Figure A-4, Appendix A.

Notwithstanding the above, it is not uncommon for groundwater or seepage conditions to

develop where none previously existed. In this respect, groundwater conditions may be
altered by geologic detail between borings, by seasonal and meteorological variations, and
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by construction activity.
VI. SEISMICITY

6.1 Site Coordinates

The site latitude and longitude are 34.0988 degrees north and 118.2922 degrees west,
respectively.

6.2 Site Classification

The soil classification procedure recommended by CBC 2016, subsection 1613.3.2, which
references ASCE 7-10, Chapter 20, was adhered to.

The generalized subsoil data, based on humerous geotechnical boreholes and geophysical
shearwave survey measurements, performed by others, is presented in Figure A-5, Appendix
A. Inthis respect, the shearwave velocity was estimated to be 330 m/s for the upper 100 feet.
To develop seismic design criteria, the subsurface materials within the top 100 feet at the site
are judged to be Site Class D.

6.3 Seismic Design Criteria

Based on CBC 2016, subsection 1616.10.2, which references and modifies ASCE 7-10,
subsection 11.4.7:

1. Site specific, site response analysis will be required if the structure is located in
Site Class F soils, unless the exception to Section 20.3.1 of ASCE 7-10 is
applicable.

2. Site-specific Ground-Motion Hazard Analysis (GMHA) will be required for:

Seismically isolated structures and structures with damping systems on sites with
S, greater than or equal to 0.6g; and, time-history analysis of the structure’s being
performed.

3. For buildings assigned to Seismic Design Category E or F, or when required by the
building official, a GMHA shall be performed in accordance with ASCE 7, Chapter
21, as modified by Section 1803A.6 of the CBC 2016.

Based on the above criteria, since the structure is assigned to Seismic Design Category E (see

subsection 6.3.1.2), a site-specific GMHA was completed. The following subsections present
the seismic design parameters based on the mapped parameters and the site specific GMHA.
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6.3.1 Mapped Seismic Design Parameters
6.3.1.1 Mapped Accelerations Response Spectra

Mapped, risk-targeted maximum considered earthquake, MCE;, spectral response
accelerations for 0.2 and 1.0 second periods are provided in maps published in the ASCE 7-
10, which is the reference used in the CBC 2016. These maps are prepared by the USGS and
the California portion of the map was prepared jointly with the CGS. These maps use results
of seismic hazard analyses from both probabilistic and deterministic procedures, and are
applicable to Site Class B and five (5) percent of critical damping. The mapped site
accelerations are adjusted for site class effects using parameters Fa and Fv, which are
functions of site class and mapped site spectral accelerations.

The mapped design horizontal spectral accelerations were evaluated in accordance with
ASCE 7-10, using the US Seismic Design Maps Application (USGS, 2016) available at the
USGS website: http://geohazards.gov/designmaps/us/application.php. Thisweb application
requires the inputs of site location (coordinates) and site soil classification.

The project site is Site Class D with coefficient values Fa and Fv of 1.0 and 1.5, respectively.
Mapped MCE; accelerations obtained for the project site are summarized in Table I, below.

TABLE |
MCE, MAPPED ACCELERATIONS
Site Class D
PERIOD MAPPED ACCELERATION MCE, ACCELERATIONS RISK
(SECONDS) PARAMETERS (g) ADJUSTED FOR SITE CLASS EFFECTS (g) COEFFICIENTS
0.2 S,: 2.745 2.745 Crs = 0.936
1.0 S,: 0.967 1.451 Cg, =0.933

Based on Table I, the mapped spectral response accelerations, adjusted for Site Class D, S, 5
and S,,, are 2.745 and 1.451, respectively.

6.3.1.2 Seismic Design Category
The mapped spectral response acceleration parameter at one (1) second period (S,) is 0.9969g
which is greater than 0.75g and the building is not considered to be Risk Category IV.

Therefore, a Seismic Design Category E should be used for the design of the proposed
structure per Section 1613.3.5 of CBC 2016.
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6.3.2 Site Specific Ground Motion Procedures Ground Motion Hazard Analysis
(Site Specific GMHA Parameters)

6.3.2.1 General

As part of the GMHA, probabilistic and deterministic spectral response accelerations
corresponding to the risk-targeted Maximum Considered Earthquake (MCE) are determined.
The MCE, ground motions are defined as the maximum level of earthquake ground shaking
that is considered as reasonable to design normal structures against collapse.

The site specific MCE spectral response acceleration at any period is taken as the lesser of
the spectral response accelerations obtained using the probabilistic and deterministic
methods of GMHA. The design spectral response acceleration at any period is then
determined as two thirds (2/3) of the site specific MCE; spectral response acceleration;
however, the site specific design response spectrum should not be taken less than eighty (80)
percent of the design spectral response acceleration determined from the general procedure
(ASCE 7-10, Figure 11.4-1), which is based on the mapped spectral response accelerations.

The CBC 2016 (reference ASCE 7-10) procedure for the determination of the site-specific
GMHA includes:

. Determination of mapped MCE parameters.

. Use of the Next Generation Attenuation (NGA) relationships in the calculation of the
probabilistic and deterministic response spectra.

. Use of the 2008 USGS fault model in the seismic hazard evaluations.

. Use of the risk coefficient of earthquake loading in the calculation of probabilistic

response spectra.

. Use of the eighty-four (84) percentile values in the determination of the
characteristic earthquakes corresponding to the faults in the calculation of
deterministic response spectra.

. Use of the maximum rotated horizontal component in the determination of the
probabilistic and deterministic response spectra.

6.3.2.2 Probabilistic MCE, Ground Motions

The probabilistic spectral response accelerations shall be taken as the spectral response
accelerations in direction of maximum horizontal response represented by a five (5) percent
damped acceleration response spectrum that is expected to achieve one (1) percent
probability of collapse within a fifty (50) year period. Method 1 or Method 2 may be used to
determine the ordinates of the probabilistic ground-motion response spectrum per ASCE 7-10,
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Section 21.2.1; in the current analysis, Method 1 was used.

The probabilistic seismic risk analysis is based on the premise that moderate to large
earthquakes occur on mappable Quaternary faults and that the occurrence rate of
earthquakes on each fault is proportional to the Quaternary fault slip rate. This analysis
assumes that earthquakes are distributed uniformly and therefore does not consider when the
last earthquake occurred on the fault. The length of rupture of the fault as a function of
earthquake magnitude is accounted for, and ground motion estimates at a site are made using
the magnitude of the earthquake and the closest distance from the site to the rupture zone.
The probabilistic risk analysis has explicitly taken into account uncertainties associated with:

The earthquake magnitude;

The rupture length given magnitude;

The location of rupture zone on the fault;

The maximum possible magnitude of earthquakes; and,

The acceleration at the site given magnitude of earthquake and distance from the
rupture zone to the site.

Probabilistic seismic hazard analyses were performed using the computer program 2008
Interactive Deaggregations™ available on the USGS website. The 2008 updates of the source
and attenuation models of the NSHMP (Petersen and others, 2008) are used for the
determination of the response spectra in this program. The program provides seismic hazard
deaggregations for the response spectra at periods: 0.0s;0.1s;0.25;0.3s;0.55s;1.05; 2.0
s;3.0s;4.0s;and, 5.0 s.

For each of these periods, the program provides the average of response spectra obtained
from the three NGA attenuation relationships recommended to be used by the CBC 2016 to
evaluate the attenuation of earthquake energy with distance from the source. These NGA
attenuation relationships are proposed by Boore and Atkinson (2008), Campbell and
Bozorgnia (2008) and Chiou and Youngs (2008). Method 1, as described in ASCE 7-10,
Section 21.2.1.1, was used to determine the probabilistic (MCEg) ground-motion response
spectrum by multiplying risk coefficients to the USGS NSHMP NGA probabilistic results. The
value of risk coefficients, C, was determined at 0.2 second period, C,; = 0.936 and at one (1)
second period, C,, = 0.933, from Figures 22-17 and 22-18 of ASCE 7-10, respectively. The
risk coefficients for the various periods were determined as shown in Table II:

TABLE Il
SEISMIC RISK COEFFICIENTS (Cg)
Periods Cq
T<0.2s Crs =0.936
T>1.0s Cg, =0.933
0.2s<T<1.0s Linear Interpolation
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In order to convert the spectral response obtained from the program on the USGS website to

their maximum horizontal component, the result obtained for each period from the

aforementioned software was multiplied by the appropriate factor to convert it to that

corresponding to the maximum rotated component. Table Il presents the conversion factors

used for the various periods as suggested by proposal SDPRG-1R4 (2009), Table I, page 35.
TABLE Il

FACTORS USED TO CONVERT SPECTRAL ACCELERATIONS OBTAINED FROM THE NGA RELATIONSHIPS
TO THOSE CORRESPONDING TO MAXIMUM ROTATED COMPONENT

Period (Seconds) Factor
PGA 1.1
0.1 1.1
0.2 1.1
0.3 1.1
0.5 1.2
1.0 1.3
2.0 1.3
4.0+ 1.4

The probabilistic spectral response accelerations corresponding to the average spectra
obtained from the aforementioned three (3) attenuation relationships, and used for the
determination of the site-specific MCE; response spectra at the project site are shown in
Figure A-6, Appendix A and an estimated shear-wave velocity of 330 m/s was used in the
probabilistic seismic hazard analyses.

6.3.2.3 Deterministic MCE, Spectra

The CBC 2016 specifies the deterministic MCE response acceleration at each period as the
eighty fourth (84) percentile of the largest five (5) percent damped spectral response
acceleration computed at that period for characteristic earthquakes on all known active faults
within the region. The spectral accelerations should correspond to the maximum rotated
component of ground motion; however, the ordinate of the deterministic MCE, ground motion
response spectrum should not be taken less than the corresponding ordinate of a lower limit
MCEg response spectrum curve determined as a function of the coefficients F, and F,,
assuming that the values of S, and S, are 1.5 and 0.6, respectively.

For the project site coordinates, provided in Figure A-1, Appendix A, a search was carried out
using the USGS/CGS 2008 National Seismic Hazard Maps (NSHM) Source Parameters, and
faults with characteristics that produce the strongest earthquakes at the project site were
selected. Based on these results, the faults that have the largest influence on the site
seismicity are the Santa Monica, Elysian Park and Hollywood faults. These faults and their
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corresponding parameters are provided in Table IV.

TABLE IV
FAULT PARAMETERS USED FOR THE DETERMINISTIC ANALYSIS
. Hanks Preferred Rupture

Fault Name Dlstgnce from Magnitude Fault Dip Trc’)p
Site (Km) M) Type (Degree)  (Km)
Santa Monica Connected alt 2 0.81 7.30 SS 44 0.8
Elysian Park (Upper) 0.83 6.50 Reverse 50 3.0

Hollywood 1.57 6.50 SS 70 0

Peak ground accelerations and response spectra corresponding to the characteristic
earthquake for each of the aforementioned faults were determined using the average of the
three (3) attenuation relationships discussed in subsection 6.3.2.2 and recommended by the
CBC 2016. The Microsoft Excel spreadsheet prepared by L. Atig and available at the website:
http://peer.berkeley.edu/products/rep_nga_models.htm was used to obtain the response
spectra corresponding to the characteristic earthquakes. Using this spreadsheet, the eighty
four (84) percentile (sigma plus one standard deviation) values of the spectral responses were
selected. Since the CBC 2016 requires use of the maximum rotated horizontal component to
be used in the analysis, the result obtained for each period from the aforementioned software
was multiplied by the appropriate factor to convert it to that corresponding to the maximum
rotated component. Table Ill, subsection 6.3.2.2, presents the conversion factors used for the
various periods as suggested by proposal SDPRG-1R4 (2009), Table I, page 35. As noted
previously, a shear wave velocity of 330 m/s was used in the determination of characteristic
earthquakes for each of the faults.

Figure A-7, Appendix A, shows spectral response accelerations of the characteristic
earthquakes, which correspond to the specified MCE; accelerations. This figure also shows
the specified lower limits of the MCE, spectral accelerations, obtained as described in the
ASCE 7-10 standard.

By comparing the ordinates of the specified MCE spectral response accelerations from the
faults governing maximum ground motions at the site with the corresponding ordinates from
the specified lower limits of the acceleration response spectra curve, the response spectra
from the deterministic method were obtained and are shown in Figure A-7, Appendix A.

6.3.2.4 Site-Specific MCE, Spectra

The site specific MCE spectral response acceleration at any period, S,,, is taken as the
lesser of the spectral response accelerations obtained from the probabilistic and deterministic
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methods. The MCE; probabilistic and deterministic spectra obtained as described in
subsections 6.3.2.2 and 6.3.2.3, respectively, are presented in Figure A-8, Appendix A. The
site specific MCE, spectra defined as the lesser of the probabilistic and deterministic spectra
is also shown in Figure A-8, Appendix A.

6.3.2.5 Site-Specific Design Spectra

The ASCE 7-10 specifies the design spectral response acceleration at any period as two
thirds (2/3) of the site specific MCE, spectral response acceleration; however, the design
spectral response acceleration at any period should not be taken less than eighty (80) percent
of the design spectral response acceleration determined using the mapped parameters for
the site (see subsection 6.3.1).

The site specific design response spectrum based on two thirds (2/3) of site specific MCE,
spectral response accelerations, together with the response spectra curve obtained as eighty
(80) percent of the spectra based on mapped parameters for the project site are shown in
Figure A-9, Appendix A. The site specific design response spectra curve for the project site
is also shown in Figure A-9, Appendix A, as the greater of the two spectra curves. Numerical
values of the site specific design spectral response accelerations for the project site are
provided in Table V.

TABLE V
SITE-SPECIFIC DESIGN RESPONSE SPECTRA
Period (Seconds) Site-specific Design Spectral Response Acceleration (g)
0.00 0.684
0.01 0.686
0.02 0.752
0.03 0.835
0.05 1.001
0.075 1.209
0.100 1.417
0.20 1.464
0.30 1.501
0.50 1.573
0.75 1.339
1.00 1.104
1.50 0.803
2.00 0.501
3.00 0.313
4.00 0.214
5.00 0.172
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6.3.2.6 Design Acceleration Parameters

The CBC 2016/ASCE 7-10 specifies the design response spectrum at short period, S, as the
design spectrum at the period of 0.2 second; however, this value should not be less than
ninety (90) percent of the design spectra obtained at any period larger than 0.2 second. Also,
the CBC 2016/ASCE 7-10 specifies Sy, as the greater of the design response spectrum at one
(1) second or twice the spectrum at two (2) seconds. The parameters S,, and S,,;, can be
taken as 1.5 times S, and S, respectively. These values shall not be less than eighty (80)
percent of values determined in mapped parameters, subsection 6.31.

Based on the above, and the values of site-specific design response spectra provided in
Table V, the design acceleration parameters are obtained as follows:

Sps = 1.469
Sp: = 1.10g

6.3.2.7 Maximum Considered Earthquake Geometric Mean (MCE;) Peak Ground Accelerations

From Figure 22-7 of ASCE 7-10, PGA = 1.062g is multiplied by the site coefficient F,;, = 1.0
(Table 11.8-1) to obtain the mapped MCE Geometric Mean Peak Ground Acceleration (PGA,,).
For Site Class D, PGA,, = Foca X PGA. Therefore, PGA,, = 1.062g may be used for evaluation
of liquefaction, lateral spreading, seismic settlement and soil-related issues.

6.4 Earthquake Effects

6.4.1 Liquefaction

Liquefaction occurs when the pore pressures generated within a soil mass equals the
overburden pressure. This results in a loss of strength and the soil then possesses a certain
degree of mobility.

Factors considered to evaluate liquefaction potential include groundwater conditions, soil
type, particle size distribution, earthquake magnitude and acceleration, and soil density
obtained through the Standard Penetration Test (SPT) and Cone Penetration Test (CPT). Soils
subject to liquefaction comprise saturated fine grained sands to coarse silts. Coarser-grained
soils are considered free-draining and therefore dissipate excess pore pressures, while
fine-grained soils posses undrained shear strength.

The Seismic Hazard Zones Map indicates that the project site is not located in an area subject

to liquefaction, Figure A-10, Appendix A. Furthermore, the subsoils consist primarily of “very
stiff” to “hard” cohesive siltstones and shale bedrock; therefore, the subsoils at the site
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possess a very low potential for liquefaction.
6.4.2 Seismically Induced Settlements

The proposed structure will be underlain primarily by siltstones and shale; therefore,
seismically induced settlements are anticipated to be negligible.

6.4.3 Tsunamis, Inundation, Seiche and Flooding

A tsunami is a sea wave generated by a submarine earthquake, landslide, or volcanic event.
The site is not located within a coastal area. Therefore, a tsunami hazard at the site is
considered very low.

A seiche is an earthquake induced wave in a confined body of water, such as a lake, reservoir,
or bay. Resulting oscillations could cause waves up to tens of feet high, which in turn could
cause extensive damage along the shoreline. The most serious consequence of a seiche
would be the overtopping and failure of a dam. The site is not located downstream of any
large bodies of water that could adversely affect the property in the event of earthquake
failures or seiches.

According to the Federal Emergency Management Agency (FEMA), map number
06037C1610F, September 26, 2008, Flood Insurance Rate Map, Los Angeles County and
Incorporated Areas, California, the proposed project site is located in Zone X, areas
determined to be outside of the 0.2% annual chance of floodplain (Figure A-11, Appendix A).

6.4.4 Surface Rupture

Ground surface displacement along a fault, although more limited in area than the ground
shaking associated with it, can have disastrous consequences when structures are located
straddling a fault or near a fault zone. Fault displacement involves forces so great that in most
cases itis not practically feasible (structurally or economically) to design and build structures
toaccommodate rapid displacement and remain intact. Amounts of movement during a single
earthquake can range from several inches to tens of feet. Another aspect of fault
displacement comes not from the violent movement associated with earthquakes, but the
barely perceptible movement along a fault called "fault creep”. Damage by fault creep is
usually expressed by the rupture or bending of buildings, fences, railroad tracks, streets,
pipelines, curbs, and other linear features.

No faulting was observed during our field reconnaissance. In addition, active, potentially
active, and other major inactive faults, noted on fault maps, do not cross nor project toward
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the site. Furthermore, the site is not located within any Alquist-Priolo Earthquake Fault zone
(APEQFZ) Map as designated by the California Geological Survey (CGS), Figure A-10,
Appendix A. The closest active (APEQFZ) fault to the site is the Hollywood fault located
approximately 1.57 km to the north. Therefore, the possibility of any hazard due to ground
surface rupture or fault offset at the property is considered low; however, cracking due to
shaking from distant events is not considered a significant hazard, although it is a possibility
at any site.

6.4.5 Seismically Induced Landsliding

The site area is relatively flat and the site is not located within a designated area where
previous occurrence of landslide movement, or local topographic, geological, geotechnical
and subsurface water conditions indicate a potential for permanent ground displacement such
that mitigation would be required (CDMG, 1999 and City of Los Angeles, 1996).

6.4.6 Lateral Spreading

Seismically induced lateral spreading involves primarily movement of earth materials due to
ground shaking. Lateral spreading is demonstrated by near vertical cracks with predominantly
horizontal movement of the soil mass involved. The potential for liquefaction at the site is
considered very low and the topography of the project site and the immediate vicinity is
relatively flat. Therefore, the potential for lateral spreading at the subject site is considered
very low.

6.4.7 Subsidence

Subsidence refers to the sudden sinking or gradual downward settling and compaction of
soils and other surface material with little or no horizontal motion. It may be caused by a
variety of human and natural activities, including earthquakes. Since the site is underlain by
shale and siltstones bedrock, it is our opinion that the potential hazard associated with
subsidence at the site is very low.

VII. CONCLUSIONS

Itis our opinion that the site is geotechnically suitable for the proposed development provided
that the geotechnical recommendations presented herein are incorporated in the plans and
specifications, and properly carried outin the field during construction. The following presents

a summary of the findings:

. The western portion of the site is underlain by fill soils to depths in the order of one
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(1) to one and one-half (1.5) feet below existing slab subgrade. These fill soils are
underlain by bedrock. The geologic interpretation indicates the eastern portion of
the site is underlain by alluvium. The depth of alluvium extends to up to
approximately forty (40) feet below the eastern wall of the proposed parking
structure. The alluvium is in turn underlain by bedrock.

. Groundwater was not encountered at the site to the total depth of exploration and
is judged to be in excess of forty (40) feet at this time. Published historic highest
groundwater level is thirty-five (35) feet below existing grade.

. The project site is classified as Site Class D per CBC 2016.

. The project site is not mapped in an area susceptible to subsidence, landslides,
liquefaction, or current City of Los Angeles/ State of California APEQFZ.

. On site soils possess a “medium” to “high” expansion potential.

. On site soils, have a “moderate” sulfate concentration and are “severely corrosive”
to metals.

. The flood insurance rate map (FIRM) prepared by the Federal Emergency

Management Agency (FEMA), map number 06037C1610F, effective date
September 26, 2008 shows the site to be in Zone X. Zone X is an area determined
to be outside of 0.2 percent annual chance of floodplain.

VIII. SITE DEVELOPMENT RECOMMENDATIONS
8.1 General

The proposed development as described in subsection 2.2, is feasible from a geotechnical
engineering standpoint, provided project plans and specifications should take into account
the appropriate geotechnical features of the site and conform to the geotechnical
recommendations.

8.2 Clearing

All surface vegetation, asphaltic concrete, trash, debris, underground pipes, and concrete
pieces after demolishing the existing structures should be cleared and removed from the
proposed site. Topsoil and soils with organic inclusions are not considered suitable for reuse
as structural fill, but may be stockpiled for future use in landscape areas.

Underground facilities such as utilities, pipes or underground storage tanks may exist at the

site. Removal of underground tanks is subject to state law as regulated by County or City
Health and/or Fire Department agencies. If storage tanks containing hazardous or unknown
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substances are encountered, the proper authorities must be notified prior to any attempts at
removing such objects.

Septic tanks should be removed in their entirety. Cesspools or seepage pits should be
pumped of their contents and backfilled with a two-sack sand-cement slurry. Any water wells,
if encountered during construction, should be exposed and capped in accordance with the
requirements of the regulating agencies.

Depressions resulting from the removal of buried obstructions, existing building foundations
and pipes should be backfilled with properly compacted material.

8.3 Subgrade Preparation

8.3.1 Below Grade Building Pad

Below existing grade excavation depths for building pad are anticipated to be in the order of
twenty (20) feet. The building pad should be excavated to the subgrade and/or foundation
level in bedrock or firm to dense alluvium. If undocumented fills and/or loose alluvium were
observed to extend deeper at some locations, they should be removed, replaced and
recompacted to achieve a minimum density of ninety-five (95) percent relative compaction per
ASTM D-1557. Backfill requirements below footing bottoms, where required, are outlined in
subsection 9.2.1 herein. The exposed bedrock subgrade should be observed to verify the
removal of all unsuitable materials to competent bedrock or firm to dense alluvium. To
alleviate bedrock/soil transition, the bedrock portion of subgrade shall be overexcavated a
minimum of three (3) feet, moisture conditioned to approximately two (2) percent over
optimum moisture content and recompacted to at least ninety-five (95) percent relative
compaction per ASTM D 1557.

8.3.2 Minor Structures, Walkways, Flatwork and Pavement Areas

In order to minimize the potential for excessive settlement of minor structures which are
structurally separated from the building structure, the footing subgrade areas should be
overexcavated to provide a uniform compacted fill blanket a minimum three (3) feet in
thickness below adjacent grade, or at least two (2) feet below footing bottoms, whichever is
greater. The lateral extent of removal beyond the footing limits should be equal to at least the
depth of overexcavation. The fill should be compacted to a minimum of ninety (90) percent
relative compaction (ASTM D 1557).

The subsoils within the concrete walkways, flatwork and parking areas, and within two (2) feet

of their proposed limits, should be overexcavated at least two (2) feet and replaced as
properly compacted fills. The lateral extent of overexcavation should be at least equal to the
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depth of fill.

Concrete flatwork within the site may be expected to be influenced by the on-site "medium"
to "high" expansive soils. They are typically susceptible to cracking due to settlement or
heave of subgrade materials upon wetting. This problem may be exaggerated when the
subgrade soils are allowed to dry out after rough grading and then saturated after the exterior
slabs are constructed. Design for complete mitigation of expansive soil conditions are
generally considered impractical from a cost standpoint for hardscape items such as patios
and walkways; however, maintaining moisture conditions with the subgrade soils to
approximately two (2) to four (4) percentage points above optimum moisture content prior to
placing concrete, and maintaining positive drainage away from hardscape areas will help to
mitigate the effects of expansive soils to some degree.

The above subgrade preparation recommendations may only be considered if future
maintenance as a result of settlement or swelling of underlying undocumented fills and
alluvium can be tolerated.

Alternatively, one option to mitigate the potential adverse effect of underlying undocumented
fills and alluvium is removal and replacement with properly compacted granular fills. Further,
the use of a two (2) foot blanket of non-expansive "select” material beneath the concrete
flatwork would also enhance their performance, but not eliminate the adverse effects of
expansive soils.

8.4 Fill Placement

8.4.1 Preparation of Bottom of Excavations

Prior to placing any fill, the exposed bedrock at the bottom of excavations should be scarified
to a minimum depth of six (6) inches, moisture conditioned (wetted or dried) to at least
optimum moisture content and compacted to a minimum of ninety (90) percent relative
compaction, based on ASTM D 1558.

Fill placement on slopes exceeding 5H:1V (Horizontal:Vertical) gradient shall be benched with
a maximum height of five (5) feet.

8.4.2 Compaction
Granular fill materials should be placed in loose lifts of six (6) to eight (8) inches, moisture

conditioned to near optimum, and compacted to the minimum relative compaction listed in
Table VI.
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Cohesive soils should be placed in loose lifts not exceeding six (6) inches, moisture
conditioned to approximately two (2) to four (4) percentage points above optimum, and
compacted to the minimum relative compaction listed in Table VI.

TABLE VI
COMPACTION REQUIREMENTS

RELATIVE COMPACTION (ASTM D 1557)
TYPE OF FILL/AREA MINIMUM PERCENT

Within Building Pad 95
All Other Fill 90

Construction activities and exposure to the environment can cause deterioration of the
subgrade. Therefore, itis recommended that the condition of the final subgrade be observed
and/or tested by GEOBASE immediately prior to slab-on-grade construction.

8.4.3 Fill Material

The on-site bedrock/soils are expected to have a “medium” to “high” expansion potential and
may be reused as fill material; however, only “very low” to “low” expansive soils should be
used for wall backfill. On-site bedrock/soil used as fill shall be free of roots, clay lumps,
debris and rock fragments exceeding four (4) inches. Expansion index tests shall be
performed at completion of rough grading to verify expansion potential. Any soils imported
to the site for use as fill for subgrade materials should be predominantly granular with very low
expansion potential (Expansion Index less than twenty [20]) and should contain sufficient fines
(approximately twenty [20] percent passing the No. 200 sieve) so as to be relatively
impermeable when compacted. The imported soils should be approved by GEOBASE prior
to importing.

8.44 Shrinkage

The on-site soils will undergo some volume change when excavated and replaced as properly
compacted fill. Since an accurate determination of in-place and compacted densities cannot
be made over the entire project area, accurate earthwork shrinkage estimates cannot be
provided. Based on our experience with similar soils, a shrinkage value in the order of ten (10)
to fifteen (15) percent may be used as a guideline for the on-site soils.

8.5 Drainage

To enhance future site performance, itis recommended that all pad drainage be collected and
directed away from proposed structures and slopes to disposal areas off site. For soil areas,
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we recommend that a minimum of five (5) percent gradient away from foundation elements
be maintained. It is important that drainage be directed away from foundations and that
proper drainage patterns be established at the time of construction and maintained through
the life of the structures. Roof gutter discharge should be directed away from the building to
suitable discharge points.

All excavation slopes should be properly drained and maintained to help control erosion. Care
should be exercised in controlling surface runoff onto the temporary slopes. The area back
of the slope crest should be graded such that water will not be allowed to flow freely onto the
slope face. If excavations of temporary slopes are carried out in the rainy season, appropriate
erosion protection measures may be required to minimize erosion of the slope cuts.

8.6 Temporary Excavations

The following subsections address unsupported excavations and shored excavations.
8.6.1 Unsupported Excavations

Temporary unsurcharged excavations in soils to depths of approximately four (4) feet below
grade may be cut vertically without shoring. Temporary excavations in bedrock without out-
of-slope bedding may be made to a height of approximately ten (10) feet. For deeper cuts,
the slopes should be properly shored or sloped back at least 1H:1V (Horizontal:Vertical) or
flatter. Excavations in bedrock with out-of-slope bedding should be properly shored. No
surcharge loads should be permitted within a horizontal distance equal to the height of cut
from toe of excavation unless the cut is properly shored. Adjacent to existing buildings, the
bottom of unshored excavations should not extend below a plane drawn at 1H:1V
(Horizontal:Vertical) downward from the foundations of the existing buildings and underground
pipelines unless the cut is properly shored. Where space is not available, the
recommendations for design of temporary shoring presented in subsection 8.6.2 should be
used.

The exposed slope face should be kept moist (but not saturated) during construction to
reduce local sloughing.

All excavations and shoring systems should meet, as a minimum, the requirements given in
the State of California Occupational Safety and Health Standards. Stability of temporary
slopes is the responsibility of the contractor.

8.6.2 Shored Excavations

In areas where stability or space considerations do not permit sloped excavations, temporary
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shoring may be used to support vertically cut excavations. In the following paragraphs,
recommendations are provided to evaluate the feasibility of both cantilevered and braced/tied
back shoring.

8.6.2.1 General

All shoring systems should meet the minimal requirements given in the State of California
Occupational Safety and Health Standards.

A cantilevered shoring system using active earth pressures, may be used only in areas where
lateral movement of soils behind the shoring wall and associated wall movement (atleast 0.01
radian deflection) can be tolerated. Cantilevered shoring with at-rest earth pressures should
be used in areas where the performance of adjacent structures are affected by wall
movements.

As an alternative, consideration may be given to a braced or tie-back shoring system.
8.6.2.2 Lateral Earth Pressures

For the design of cantilevered shoring, where lateral movement of soils behind the wall can
be tolerated, a triangular distribution of lateral earth pressures may be used as shown in
Figure A-12, Appendix A. It may be assumed that the retained soils with a level surface behind
the cantilevered shoring will exert a lateral pressure equal to that developed by a fluid with
a density of forty-five (45) pounds per cubic foot . Where movements cannot be tolerated, a
lateral pressure equal to that developed by a fluid with a density of sixty-five (65) pounds per
cubic foot (at-rest earth pressures) may be used.

Where shoring is used to retain bedrock with unfavorable bedding, triangular distribution of
lateral earth pressures equal to that developed by a fluid with a density of fifty-five (55) and
seventy-five (75) pounds per cubic feet should be used for walls where lateral movement can
be tolerated or cannot be tolerated, respectively.

Considering excavations needed for construction of the proposed Parking Structure
unfavorable bedding is anticipated to be encountered at the excavation of the east wall of the
Parking Structure.

When shoring is used to support surcharge loads, the diagram given in Figure A-13, Appendix
A may be used to determine lateral pressures. Itis recommended that surcharges be included
in the design of shoring where loads due to normal street traffic or heavy equipment such as
cranes or trucks are anticipated within fifteen (15) feet of the top of the shoring.
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Where the shoring system is adjacent to any existing buildings, the lateral surcharge pressure
from the building foundations should be considered in the shoring design, or the foundations
should be underpinned prior to excavations.

8.6.2.3 Design of Soldier Piles

Lateral resistance for soldier piles may be assumed to be provided by passive pressures
below the bottom of excavation. Allowable passive pressures equivalent to a fluid pressure
of 900 pounds per cubic foot may be used for soldier piles embedded in bedrock. Where
unfavorable bedding for passive loads exist in the bedrock adjacent to the soldier piles, an
allowable passive pressures equivalent to a fluid pressure of 350 pounds per cubic foot may
be used. Unfavorable bedding for passive loads are encountered at the west wall of the
Parking Structure. The aforementioned allowable passive pressures are for soldier piles
spaced not less than two (2) diameters center-to-center and includes the doubling effect for
isolated piles.

Provisions should be taken to assure firm contact between the soldier piles and the
undisturbed soils or bedrock such that full lateral pressures can be developed.

Soldier piles may be designed for vertical loads using an allowable unit skin friction of 600
pounds per square foot in bedrock. The unit skin friction may be applied to the full pile
surface area in bedrock.

Soldier piles used for temporary excavations may not be pulled, but may be cut-off if need be.
8.6.2.4 Lagging

Spaces between the soldier piles should be covered by continuous lagging as excavation
progresses. The soldier piles and anchors should be designed for the full anticipated lateral
pressure; however, the pressure transferred to the lagging will be less due to arching of the
soil. The lagging can be designed for the recommended earth pressures but this pressure
may be limited to a maximum value of 400 pounds per square foot. Any void between the

back of lagging and the excavation should be backfilled with a two-sack sand-cement slurry.

All lumber to be left in the ground should be pressure-treated in accordance with the
specifications of the American Wood Preservers Association (AWPA).

8.6.2.5 Monitoring

Inspection, survey monitoring and observations of the shoring system shall be in accordance
with CBC 2016, subsection 1812A.6.
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Monitoring of existing structures shall be in accordance with CBC 2016, subsection 1812A.6.

It is recommended that a licensed surveyor be retained to establish monuments on the
shoring, the surrounding ground and adjacent structures prior to excavations. Such
monuments should be monitored for horizontal and vertical movement during construction on
a daily basis. Results of the monitoring program should be provided immediately to the
project structural (shoring) engineer and GEOBASE for review and evaluation.

8.7 Trench Backfill

Utility trench backfill could be placed and compacted by mechanical means.

If utility contractors indicate that it is undesirable to use compaction equipment in close
proximity to a buried conduit, other methods of utility trench compaction may also be
appropriate as approved by GEOBASE at the time of construction. Jetting or flooding of
backfill material is not recommended.

8.8 Excavatability

Based on our experience with projects developed on similar type of natural materials and on
the excavation of exploratory test borings, the siltstone and shale are expected to be rippable
with conventional heavy-duty grading and/or excavation equipment in open excavation to the
anticipated construction depths. Concretions, if encountered, could require special
excavation equipment and very heavy effort.

IX. FOUNDATION RECOMMENDATIONS
9.1 General

Based on present plans, the proposed structure will include two (2) subterranean levels. The
results of our site investigation and review of previous site investigations indicate that the
foundation for the proposed building may be supported on spread footings established in
bedrock and/or dense alluvium.

The following recommendations have been formulated from visual, physical and analytical
considerations of the existing site conditions and are believed to be applicable for the
proposed development.

The on-site soils and bedrock have a "medium” to “high” expansion potential. The

recommendations presented in the following subsections are based on a "medium" to “high”
expansion potential for the subgrade soils. Foundations and slab reinforcement
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configurations should meet, as a minimum, the requirements of the regulating agencies and/or
the 2016 CBC.

9.2 Footings

Spread or continuous footings may be used for support of the proposed structure. Footings
should have a minimum of width of two (2) feet and be embedded a minimum two (2) feet in
bedrock or dense alluvium, and should be based a minimum of three (3) feet below adjacent
grade.

9.2.1 Soil Bearing Pressures

Spread and continuous footings based on competent bedrock or firm to dense alluvium , may
be designed for an allowable dead-plus-live load bearing pressure of 6,000 psf. The allowable
bearing capacity is based on the assumption that the base of footing is embedded a minimum
of two (2) feet into competent bedrock or firm to dense alluvium. Where competent bedrock
or firm to dense alluvium is deeper than the planned bottom of footing elevation, the footing
excavation shall be deepened as needed. The footing may then be placed on competent
bedrock or firm to dense alluvium or the excavation may be backfilled with cement slurry with
a minimum compressive strength of 500 psi to reach planned footing bottom. For the latter
option, provisions of Section 1803.5.9 of 2016 CBC or Los Angeles City Building Code for use
of "controlled low-strength material” (CLSM) shall be followed. The maximum edge pressures
induced by eccentric loading or overturning moments should not be allowed to exceed the
above-mentioned allowable bearing values.

Footings placed closer than one (1) width apart should be structurally tied.

9.2.2 Footings Adjacent to Trenches or Existing Footings

Where footings are located adjacent to utility trenches, they should extend below a
one-to-one plane projected upward from the inside bottom corner of the trench. Footings
excavations adjacent to the footings of existing buildings should be carried put such that the
existing footings are not undermined.

9.2.3 Settlements

Total static settlement of footings supported on bedrock or firm to dense alluvium is not
anticipated to exceed one (1) inch with differential settlement not exceeding one-half (¥2) inch

over a span of forty (40) feet. In addition to static settlements, total and differential seismically
induced settlements are anticipated to be negligible.
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The settlement estimates outlined above are based on the bearing pressure applied at the
base of the footing (includes the weight of the footing and fill placed over the footing) and a
maximum footing width of twelve (12) feet. The estimated settlements should be reviewed
once the foundation plans are finalized.

924 Lateral Load Resistance

Lateral loads may be resisted by friction between the bottom of footings and the subgrade
soil as well as by passive earth pressure against the side of the footing. For frictional
resistance, a friction coefficient of 0.35 may be used for bedrock. For passive resistance, a
lateral passive pressure equivalent to a fluid pressure of 150 pounds per cubic foot may be
used to a maximum of 3,000 psf. The foundations should be poured tight against bedrock or
compacted fill. Lateral resistance and frictional resistance may be combined without
reduction in determining the total lateral resistance.

9.25 Footing Observations

All foundation excavations should be observed by GEOBASE prior to the placement of forms,
reinforcement, or concrete, for verification of conformance with the intent of these
recommendations and confirmation of the bearing capacities. All loose or unsuitable
materials should be removed prior to the placement of concrete. Materials from footing
excavations should not be spread in slab-on-grade areas unless compacted.

9.3 Footings for Minor Structures

Minor structures may be designed using the presumptive load-bearing values outlined in CBC
2016, provided that the risk of future settlements and associated maintenance can be
tolerated.

9.4 Basement Walls

94.1 Earth Pressures

The walls should be designed to resist lateral pressures imposed by the surrounding soils and
surcharge loads. Itis recommended that for static loading condition: walls which are away
from existing adjacent improvements and that are free to rotate at the top (at least 0.01radian
deflection) should be designed to resist a lateral pressure imposed by an equivalent fluid
weighing forty five (45) pounds per cubic feet. For walls close to existing adjacent
improvements where lateral wall movement cannot be tolerated or where the wall is
structurally braced against movement the top, the wall should be designed to resist a lateral
pressure equivalent to that imposed by a fluid weighing sixty-five (65) pounds per cubic foot.
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In addition, a uniform pressure equal to one-third (1/3) and one-half (*2) of any vertical
pressure adjacent to the basement wall should be assumed to act on the free and braced
walls respectively. These aforementioned pressures assume that positive drainage will be
provided as recommended in subsection 9.4.2. For passive resistance, the lateral load
resistance parameters outlined in subsection 9.2.4 may be used.

For seismic loading conditions, where appropriate, the dynamic loading increment of active
earth pressures may be taken as thirty (30) psf per foot of wall height distributed in an inverted
triangular distribution. Inrestrained, non-yielding walls, the seismic earth pressure increment
depends on the ratio of frequency of the seismic load to the fundamental frequency of the
wall/soil system, and accurate dynamic earth pressures can only be determined if these
frequencies are known; in the absence of such data, for basement walls, an estimated
increment of forty (40) psf per foot of wall height distributed in an inverted triangular
distribution is considered appropriate.

9.4.2 Wall Backfill and Drainage

The backfill for basement walls shall be granular soils as described in subsection 8.4.3 and
the walls should be provided with backdrains to relieve possible hydrostatic pressures on the
walls. A pre-fabricated drainage system such as Miradrain, Eakadrain or equivalent, installed
in accordance with the manufacturer's recommendations, may be used. The drainage system
should meet the minimum requirements of CBC 2016 subsections 1805.4.2 and 1805.4.3.
Alternatively, the walls should be designed to withstand hydrostatic pressures.

The basement walls and floor slab below existing grade should be waterproofed to prevent
moisture build up on the interior sides of the walls as a result of water migration from the soils
in contact with the walls. The waterproofing should be applied for the full height of the
basement walls and walls below existing grade, and meet as a minimum the requirements of
the CBC 2016, subsection 1805.3. Specific recommendations may be provided by a
Waterproofing Consultant.

95 Ultimate Values

The recommended design values presented in this report are for use with loadings determined
by a conventional working stress design. When considering an ultimate design approach, the
recommended design values may be multiplied by the factors given in Table VII:
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January 24, 2017 RMA Job No. 16-D91-01

Geobase, Inc.
23362 Peralta Dr
Laguna Hills, CA 92653

Attention: Mr. John Chevallier

Subject: Soils Test Report
Proposed Multi-Level Parking Structure
1517 N Vermont Ave

Los Angeles, CA

Dear Mr. Chevallier:

Soil samples were obtained from the subject project on December, 15 2016. Tests were performed under the
responsible charge of a Registered Civil Engineer in conformance to the following standard test methods:

ASTM D1557 - Compaction Characteristics - Maximum Density / Optimum Moisture
ASTM D3080 - Direct Shear Test of Soils Under Consolidated Drained Conditions

ASTM D4318 - Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D4829 - Expansion Index

Test results are summarized herein.

Respectfully submitted,

RMA Group

Carl Bachler
Laboratory Director
LA City Lab #TA23752

12130 Santa Margarita Court, Rancho Cucamonga, CA 91730 | 909.989.1751 | F: 909.989.4287
C.314.80.00 Figure C-1



SAMPLE INFORMATION:

Identification Description Location Date
1 Light brown siltsone T-1 @2 ft 12/15/2016
2 Brown silty clay T2 @4 ft 12/15/2016
3 Brown and orange-brown siltstone T-4 @23 in 12/15/2016
TEST RESULTS:

COMPACTION CHARACTERISTICS — MAX DENSITY / OPTIMUM MOISTURE
Test Method: ASTM D1557 (Method A)

Sample ID Max Density, pcf
2 114.0

Optimum Moisture, %
16.2

PLASTICITY INDEX OF SOILS
Test Method: ASTM D4318

Sample ID Liquid Limit Plastic Limit

Plasticity Index

1 49 32

EXPANSION INDEX OF SOILS
Test Method: ASTM D4829

Sample ID Expansion Index EI Classification
1 0 Very Low
2 38 Low

DIRECT SHEAR
Test Method: ASTM D3080

17

Peak Cohesion Ultimate Cohesion Peak Friction Angle,  Ultimate Friction Angle,
Sample ID Intercept, psf Intercept, psf degrees degrees
3 204 336 43 30

Proposed Vermont Avenue Parking Structure
Geobase, Inc.

C.314.80.00

RMA Job No. 16-D91-01
Page 2 of 3

Figure C-2



Direct Shear

ASTM D3080: In-Place Sample: 3
Displacement Rate: 0.01 in/min Initial Water Content: 23%
Volume: 0.002624 cf Initial dry density: 89.6 pcf
0.0250
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Proposed Vermont Avenue Parking Structure RMA Job No. 16-D91-01
Geobase, Inc. Page 3 of 3
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EXPANSION POTENTIAL
ASTM D4829
SOl SAMZZEt)L OCATION EXPANSION INDEX EXPANSION POTENTIAL
T-1lat2.0 0 Very Low
T-2at4.0 38 Low
LeRoy Crandall and Associates (December 1986)
B-1at2.0-4.0 123 High
B-6 at 4.0-6.0 100 High
B-7 at 8.0-10.0 92 High
WATER-SOLUBLE SULFATES
CT. 417
SOLUBLE SULFATES POTENTIAL FOR ATTACK ON
SOIL SAMPLE LOCATION (feet) PPM CONCRETE
T-lat2.0 255 Low
T-2at4.0 119 Low
LeRoy Crandall and Associates (December 1988)
B-lat4.5 25 Low
B-2at25.5 1050 Moderate
B-3atl15 1450 Moderate
B-4 at29.5 220 Low
B-5at5.5 35 Low
B-6 at 39.5 1650 Moderate
B-8 at49.5 60 Low
CORROSIVITY SERIES TEST
SOIL SAMPLE pH SOLUBLE ELEC. RESISTIVITY CORROSIVITY
LOCATION (CT 747) CHLORIDE (CT.643) CATEGORY
(feet) (CT.422) (OHM-CM)
(PPM)
T-1at2.0 359 9.7 Severely Corrosive
T-2at4.0 52 8.9
LeRoy Crandall and
Associates (December 1988)
B-lat4.5 142 7.7 3400/840 Severely Corrosive
B-2 at 25.5 212 7.2 2800/490 Severely Corrosive
B-3at1.5 142 7.4 1800/560 Severely Corrosive
B-4 at 29.5 212 7.2 4300/550 Severely Corrosive
B-5at5.5 142 7.7 5100/770 Severely Corrosive
B-6 at 39.5 142 7.4 3300/520 Severely Corrosive
B-9 at 49.5 212 7.6 3900/910 Severely Corrosive

NOTE: * - Denotes as-received/minimum

GEOBASE, INC.



TO:

GEOBASE
23362 PERALTA DRIVE, # 4&6
LAGUNA HILLS, CA. 92653

ATTN: BOB PEARSON
JOHN C

ANAHEIM TEST LABORATORY

3008 ORANGE AVENUE
SANTA ANA, CALIFORNIA 92707
PHONE (714) 549-7267

DATE: 12/20/16

P.O. NO: VERBAL

LAB NO: C-0078 1-2

SPECIFICATION: CA-417/422/643

MATERIAL: SOIL

PROJECT #: C.314.80.00
KP -1517 Vermont Ave.

PH
NT-1@2’ 9.7
2)T-2@4° 8.9

C.314.80.00

ANALYTICAL REPORT
CORROSION SERIES
SUMMARY OF DATA

SOLUBLE SULFATES SOLUBLE CHLORIDES

per CA. 417 per CA. 422
ppm ppm
255 359
119 52

MIN. RESISTIVITY
per CA. 643
ohm-cm

1,000

1,700

RESPECTFULLY SUBMITTED

WES BRIDGER CHEMIST

Figure C-5
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M.J. SCHIFF & ASSOCIATES, INC.

Consulting Corrosion Engineers - Since 1959 Phone: (908)931-1360/ Fax: (808)931-1361
1308 Monte Vista Avenue, Suite 6 E-mail: mjsa@mjs-a.com
Upland, CA 91786 http://www.mjs-a.com

February 28, 2000

GEOMATRIX CONSULTANTS, INC.
330 West By Street, Suite 140
Costa Mesa CA 92627

Aftention; Mr. Howard Barlow

Re:  Soil Corrosivity Study
Rebuild Kaiser LAMC Hospital
Los Angeles, California
MIS&A #00-0088HQ

INTRODUCTION

This report is based on laboratory tests on three soil samples from the three current borings and
existing soil corrosivity data from ten soil samples from the referenced project at the northwest
comer of Sunset Boulevard and Vermont Avenue. The purpose of these tests was to determine if
the soils may have deleterious effects on underground utility piping, hydraulic elevator cylinders,
and concrete basements and foundations.

The scope of this study is limited to a determination of soil corrosivity and general corrosion control
recommendations for materials likely to be used for construction. If the architects and/or engineers
desire more specific information, designs, specifications, or review of design, we will be happy to
work with them as a separate phase of this project.

TEST PROCEDURES

The electrical resistivity of each sample was measured in a soil box per ASTM G57 in its as-
received condition and again after saturation with distilled water. Resistivities are at about their
lowest value when the soil is saturated. The pH of the saturated samples was measured. A 5:1
water:soil extract from each sample was chemically analyzed for the major soluble salts commonly
found in soils. The water extracts from the current three samples were also analyzed for ammonium
and nitrate. Test results are shown on Table 1 for our jobs numbered 00-0088HQ, 91169, and
83134.

CORROSICN AND CATHODIC PROTECTION ENGINEERING SERVICES
PLANS & SPECIFICATIONS » FAILURE ANALYSIS  EXPERT WITNESS « CORROSIVITY AND DAMAGE ASSESSMENTS

C.314.80.00 Figure C-9, page 1 of 8



GEOMATRIX CONSUL1. TS, INC. February 28, 2000
MIS&A #00-0088 scs.doc.doc o Page 2

SOIL CORROSIVITY

A major factor in determining soil corrosivity is electrical resistivity. The electrical resistivity of a
soil is a measure of its resistance to the flow of electrical current. Corrosion of buried metal is an
electrochemical process in which the amount of metal loss due to corrosion is directly proportional
to the flow of electrical current (DC) from the metal into the soil. Corrosion currents, following
Ohm's Law, are inversely proportional to soil resistivity. Lower electrical resistivities result from
higher moisture and chemical contents and indicate corrosive soil.

A correlation between electrical resistivity and corrosivity toward ferrous metals is:

Soil Resistivity
in ohm-centimeters Corrosivity Category
over 10,000 mildly corrosive
2,000 to 10,000 moderately corrosive
1,000 to 2,000 corrosive
below 1,000 severely corrosive

Other soil characteristics that may influence corrosivity towards metals are pH, chemical content,
soil types, aeration, anaerobic conditions, and site drainage.

Electrical resistivities were in moderately through severely corrosive categories with as-received
moisture. When saturated, one resistivity was in the corrosive category and the other twelve were in

the severely corrosive category.

Soil pH values varied from 7.2 to 7.7. This range is neutral to mildly alkaline and does not
particularly increase soil corrosivity.

The soluble salt content was very high in the samples from Job No. 00-0088 borings 1 and 3, high
in the samples from Job No. 88134 borings 2, 3, and 6, and less in the others. Calcium sulfate was
the predominant compound. The highest sulfate concentrations were in a range where sulfate
resistant cement is advisable.

Ammonium and nitrate were detected but in low concentrations,

Tests were not made for sulfide and negative oxidation-reduction (redox) potential because these
samples did not exhibit characteristics typically associated with these conditions.

This soil is classified as severely corrosive to ferrous metals and deleterious to concrete.

C.314.80.00 Figure C-9, page 2 of 8
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CORROSION CONTROL

The life of buried materials depends on thickness, strength, loads, construction details, soil moisture,
etc., in addition to soil corrosivity, and is, therefore, difficult to predict. Of more practical value are
corrosion control methods that will increase the life of materials that would be subject to significant
corrosion.

Steel Pipe

Abrasive blast underground steel piping and apply a dielectric coating such as polyurethane,
extruded polyethylene, a tape coating system, hot applied coal tar enamel, or fusion bonded epoxy
intended for underground use.

Bond underground steel pipe with rubber gasketed, mechanical, grooved end, or other
nonconductive type joints for electrical continuity. Electrical continuity is necessary for corrosion
monitoring and cathodic protection.

Electrically insulate each buried steel pipeline from dissimilar metals, dissimilar coatings (cement-
mortar vs. dielectric), and above ground steel pipe to prevent dissimilar metal corrosion cells and to
facilitate the application of cathodic protection.

Apply cathodic protection to steel piping as per NACE International RP-0169-96.

Hydraulic Elevator

Coat hydraulic elevator cylinders as described above. Electrically insulate each cylinder from
building metals by installing dielectric material between the piston platen and car, insulating the
bolts, and installing an insulated joint in the oil line. Apply cathodic protection to hydraulic
cylinders as per NACE International RP-0169-96. As an alternative to electrical insulation and
cathodic protection, place each cylinder in a plastic casing with a plastic watertight seal at the
bottom.

The elevator oil line should be placed above ground if possible but, if underground, should be
protected as described above for steel utilities.

Iron Pipe

Encase ductile iron water piping in 8 mil thick low-density polyethylene or 4 mil thick high-density,
cross-laminated polyethylene plastic tubes or wraps per AWWA Standard C105 or coat with a
polyurethane intended for underground use. Bond all nonconductive type joints for electrical
continuity. Electrically insulate underground iron pipe from dissimilar metals and from above
ground iron pipe with insulated joints.

Encase cast iron drain lines in 8 mil thick low-density polyethylene or 4 mil thick high-density,
cross-laminated polyethylene plastic tubes or wraps per AWWA Standard C105. Electrically
insulate underground iron pipe from dissimilar metals and from above ground iron pipe with
insulated joints.

C.314.80.00 Figure C-9, page 3 of 8
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Copper Tube

Bare copper tubing for cold water should be bedded and backfilled in sand at least 2 inches thick
surrounding the tubing. Hot water tubing may be subject to a higher corrosion rate. Hot copper can
be protected by applying cathodic protection or preventing soil contact. Soil contact may be
prevented by placing the tubing above ground or inside a plastic pipe. The amount of cathodic
protection current needed can be minimized by coating the tubing.

Plastic and Vitrified Clay Pipe

No special precautions are required for plastic and vitrified clay piping placed underground from a
corrosion viewpoint. Protect any iron fittings with a double polyethylene wrap per AWWA C105.
Protect any iron valves with a dielectric coating such as epoxy, polyurethane, or wax tape intended
for underground use.

All Pipe

On all pipe, coat bare steel appurtenances such as bolts, joint harnesses, or flexible couplings with a
coal tar or elastomer based mastic, coal tar epoxy, moldable sealant, wax tape, or equivalent after
assembly.

Where metallic pipelines penetrate concrete structures such as building floors, vault walls, and
thrust blocks use plastic sleeves, rubber seals, or other dielectric material to prevent pipe contact
with the concrete and reinforcing steel.

Concrete

Protect concrete structures and pipe from sulfate attack in soil with a severe sulfate concentration,
0.2 to 2.0 percent, such as the soil represented by Job No. 00-0088 borings 1 and 3. Use Type V
cement, a maximum water/cement ratio of 0.45, and minimum strength of 4500 psi per applicable
code, such as 1997 Uniform Building Code (UBC) Table 19-A-4 or American Concrete Institute
(ACI-318) Table 4.3.1.

Protect other concrete structures and pipe from sulfate attack in soil with a moderate sulfate
concentration, 0.1 to 0.2 percent. Use Type II cement, a maximum water/cement ratio of 0.50, and
minimum strength of 4000 psi per applicable code, such as 1997 Uniform Building Code (UBC)
Table 19-A-4 or American Concrete Institute (ACI-318) Table 4.3.1.

Standard concrete cover over reinforcing steel may be used for concrete structures and pipe in
contact with these soils. Use 2 inches minimum cover over embedded steel at the edges of concrete
slabs and footings above grade as well as below.

Our services have been performed with the usual thoroughness and competence of the

engineering profession. No other warranty or representation, either expressed or implied, is
included or intended.

C.314.80.00 Figure C-9, page 4 of 8
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Please call if you have any questions.

Respectfully Submitted,
M.J. SCHIFF & ASSOCIATES, INC.

I - < _//" - o -A]IL
Lo { PNV

Paul R. Smith, P.E.

- (/

Enc:  Job #00-0088HQ Table 1
Job #91169 Table 1
Job #88134 Table 1

job folders\jobs-00\00-0088hq
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Sample ID

Resistivity
as-received
saturated

pH

Electrical
Conductivity

Chemical Analyses

Cations
. 24+
calcium Ca
: 2+
magnesium Mg
. 1
sodium Na'”
Anions

carbonate Cco;”

bicarbonate HCO31'

chloride cl-

sulfate SO42'
Other Tests

ammonium  NH,'"

nitrate NO;I'

sulfide s*

Table 1 - Laboratory Tests on Soil Samples

B-1
@ 25-30'
e i}’y HRLS

mS/cm

13.. Monte Vista Avenue, Suite 6
Upland, CA 91786-8224
Phone: 909/931-1360

Kaiser LAMC Hospital, Los Angeles, CA
Your #005931.000.0, MJS&A #00-0088HQ

21-Feb-00

740 3,400
570 1,400
72 7.5

3.25 0.22
4,269 72
411 2
92 134
ND ND
140 506
89 14

11,815 84
8.0 2.3
7.8 4.0

na na

278

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed
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Table 1 - LABORATORY TESTS ON SOIL SAMPLES

Location Soil Resistivity = —=ooeemm—— Chemical Analysis in mg/kg (ppm) of dry soil--—=-----
and ohm-centimeters Calcium Magnesium Sodium Bicarbonate Chloride Sulfate
Depth  Soil Type  As Rec'd Sat'd pH Ca Mg Na 1HCO3 c1 S04
B1 4.5' siltstone 3,400 840 7.7 trace trace 69 traée 142 25
B2 25.5' siltstone 2,800 490 7.2 720 trace 58 366 " 212 1050
B3 1.5' fill 1,800 560 7.4 800 24 126 488 L 142 1450
: i
B4 29.5" siltstone 4,300 550 7.2 240 trace 115 244 212 220
B5 5.5%' siltstone 5,100 770 7.7 trace trace 80 trace 142 35
B6 39.5' siltstone 3,300 520 7.4 960 24 34 488 142 1650
B8 49.5' siltstone 3,900 910 7.6 40 trace 115 122 212 60

Carbonates = 0 for all samples

Kaiser Permanente

Los Angeles, California

Your #AE-88187, MJS&A #88134
F6
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GEOTECHNICAL CONSULTANTS

1.00 INTRODUCTION
1.01 Purpose and Proposed Usage

This report has been prepared to provide engineering geologic information relative to a proposed multi-level parking
garage planned at the southwest corner of Vermont Avenue and Barnsdall Avenue in Los Angeles, California. The
construction will occur after demolition of an existing parking structure that currently occupies the site. According to
Perkins and Will, the proposed structure will consist of 8 above ground levels and 2 subterranean levels.

We understand that pertinent information from this report will be incorporated into at geotechnical investigation report
being prepared for the project by Geobase, Inc.

1.02  Scope of the Investigation

The general scope of this investigation included the following:
e Review of published and unpublished geologic, seismic, groundwater and geotechnical literature (Appendix B).
e  Examination of aerial photographs.

e Logging and sampling of 4 exploratory pits excavated by hand equipment.

e  Preparation of this report presenting our findings, conclusions and recommendations.
1.03  Site Location and Description

The proposed parking structure will be located 1517 N. Vermont Avenue in the City of Los Angeles, Los Angeles County,
California (Figure 1).

The site is cutrently occupied by an existing multi-level parking structure that has a subterranean level. It is bounded by
Vermont Avenue to the east, and existing buildings to the south and west, and Barnsdall Avenue to the north. The
approximate geographic position at the center of the site is 34.099° latitude and -118.292° longitude.

The elevation of the bottom of the existing parking structure is approximately 378 to 382 feet above sea level. The
clevation of the adjoining streets ranges from about 392 to 400 feet above sea level. There are no unsupported slopes
within or adjacent to the site. The nearest such slope is located about 175 feet to the northwest.

The site and adjoining area is completely developed with buildings, roadways and streets. Vegetation consists minor
landscaping adjacent to Vermont Avenue and Barnsdall Avenue.

1.04  Past Usage

Aerial photographs indicate that the existing parking structure dates back to the 1970s. In the 1960s and 1950s the site
was occupied at various times by one or more buildings and a parking lot. In 1948 the site was vacant.

1.05  Field Investigation
The field investigation consisted of logging and sampling four exploratory holes excavated in the bottom of the existing

parking structure. Four-foot by four-foot holes were saw cut through the floor slab of the parking garage and exploratory
holes were excavated into the underlying soils and bedrock by hand equipment. Saw cutting of the slab, excavation of the

Proposed Vermont Avenue Parking Structure January 18, 2017
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holes, backfilling of the holes and replacement of the concrete was performed by a contractor retaining by and under the
direction of Geobase. Depths of the holes were less than 5 feet deep to allow safe entry into the holes for logging and
sampling per OSHA regulations. Low overhead clearance precluded use of conventional truck mounted drilling
equipment. Our logs of the exploratory holes are presented in Appendix A.

2.00 FINDINGS
2.01 Geologic Setting

The site is located in the north part of the Los Angeles coastal plain within the Peninsular Ranges geomorphic province.
The Los Angeles coastal plain is bounded by the Santa Monica Mountains to the north, the Puente Hills to the east, the
Santa Ana Mountains and San Joaquin Hills to the south, and the Palos Verde Hills and Pacific Ocean shoreline to the
west. The majority of the Los Angeles coastal plain is an alluvial filled basin that slopes that gently seaward. The
sediments within the basin are as much as 30,000 feet thick and rest on granitic and metamorphic basement rocks
(Yerkes and others, 1965).

Just northwest of the parking garage site a small hill rises above adjacent alluvial deposits. This knoll, known as Olive
Hill, is composted of sedimentary bedrock that was classified as Tertiary Age Puente Formation siltstone by Lamar
(1970) during his mapping of the Elysian Park — Repetto Hills. His mapping also shows the bedrock is folded into a
syncline that generally trends in an east — west direction. Regional geologic mapping by Dibblee (1991) also shows that
Olive Hill is underlain by folded sedimentary bedrock. He classified the bedrock as Tertiary age “Unnamed Shale”
which includes Puente formation.

The regional geologic setting of the site, as mapped by Dibblee, is illustrated on Figure 1.
2.02  Prior Geotechnical Reports

Geomatrix (2000) compiled boring logs and laboratory test data from numerous geotechnical investigations that have
been performed for an area north of Sunset Boulevard between Edgemont Street and Vermont Avenue, and south of
Barnsdall Avenue. The logs provide a substantial geologic database for the area, but do not show any previously drilled
borings within the parking structure site. Research performed by Geobase (personal communication) at the City of Los
Angeles did not generate any prior geotechnical reports for the existing parking structure site.

Borings logs from a Leroy Crandall and Associates geotechnical investigation of the adjoining property to the west
indicate that property is undetlain by northeast dipping sedimentary bedrock which is consistent with the regional
geologic of Lamar and Dibblee. One of borings encountered three northwest — southeast trending bedrock faults. The
trend of these faults is nearly perpendicular to the trend of faults postulated by Weber along the northwest and southeast
sides of Olive Hill. The log of the Crandall boring is presented in Appendix A.

The logs of four Geobase borings drilled just north of Barnsdall Avenue between Vermont Avenue and Edgemont
Street were provided for our review. The borings, which extended to depths of 35 to 55 feet deep, were downhole
logged by a geologist. All of the borings encountered northwest to northeast dipping siltstone which is consistent with
the regional geologic mapping by Lamar and Dibblee.

2.03  Site Geology

Four exploratory pits were excavated at the site in 4-foot by 4-foot holes cut through the concrete floor of the existing
parking structure. The pits exposed the concrete floor slab, artificial fill and sedimentary bedrock. The thickness concrete
slab exposed by the pits ranged from 6 to 6 % inches. Artificial fill consisting of brown silty clay was encountered between
concrete in each pit. The fill extended to the bottom of two pits (T-2 and T-3). A 3 inch diameter metal pipe was
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exposed in Pit T-2 at a depth of 10 inches and a 30-inch diameter concrete pipe crossed Pit T-3, thus limiting the depth of
that hole. Sedimentary bedrock consisting of well bedded siltstone was exposed beneath the fill in Pits T-1 and T-4 at
depths of 15 and 18 inches, respectively. Bedding was measured to dip 11 to 14 degrees to the northwest and northeast,
which is consistent with the regional mapping of Lamar and Dibblee and the logs of borings drilled into nearby properties.

Because bedrock was not encountered in exploratory pits excavated beneath the east side of the existing parking structure
and no previous boring logs were available for that area, we have prepared a cross section to estimate the depth to
bedrock. The profile was created using existing subsurface data, a topographic profile based on a contours depicted on a
quadrangle map prepated in 1955 prior to construction of the existing parking structure, and structural geologic data from
Lamar’s regional geologic map. The contact between bedrock and overlying soils reported in LeRoy Crandall Boring B-3,
Geobase Boring B-4 and exploratory pit T-4 was projected to the east. The cross section indicates that the depth to
bedrock beneath the east side of the parking structure may be on the order of 40 feet. However, since the quadrangle map
used to generate the profile is quite small, there is uncertainty how close the contacts between fill soils and bedrock are to
the original depths of bedrock and we had no boring logs for the east side of the site, the depth to bedrock shown on the
cross section may be different than actual conditions.

A Site Geologic Map showing the locations of the pits, LeRoy Crandall’s boring and the cross section location is presented
as Figure 2. The Geologic Cross Section is presented as Figure 3. Logs of the exploratory pits, LeRoy Crandall’s Boring
B-3 and Geobase’s Boring B-4 are contained in Appendix A.

2.04 Surface and Groundwater Conditions

No areas of ponding or standing water were present at the time of our study and groundwater was not encountered in the
pits we logged.

Some borings logged by others between Edgemont Street and Vermont Avenue north for Sunset Boulevard and south of
Barnsdall Avenue encountered groundwater at depths of about 25 to 40 feet (Geomatrix, 200). According to the
California Division of Mines and Geology (1998), the highest historic groundwater level beneath the site has been on the
order of 35 feet below the ground surface.

2.05  Faults

The site is not located within the boundaries of an Earthquake Fault Zone for fault-rupture hazard as defined by the
Alquist-Priolo Earthquake Fault Zoning Act. The nearest Earthquake Fault Zone is located about 2,300 feet to the
northwest along the Hollywood fault (Figure 4). In addition, the site is not located in the City of Los Angeles Fault
Hazard Zone. The nearest such zone is located about % of a mile to the northwest (Figure 5).

Weber (1980) postulated that Olive Hill is bounded by two northeast-southwest trending concealed (buried) faults. He
mapped one of the faults approximately 1,000 feet northwest of site at its nearest point. He mapped the other fault
through the intersection of Sunset Boulevard and Vermont Avenue approximately 170 feet southeast of the site. These
postulated faults are not shown on regional geologic maps of the Hollywood Quadrangle prepared by Lamar (1970) or
Dibblee (Figure 1).

Faults within the Hollywood Quadrangle were evaluated by the California Division of Mines and Geology in 1977 as part
of its 10-year state wide fault evaluation program which was performed in response to passage of the Alquist-Priolo Act of
1972. A fault evaluation report of the Hollywood Quadrangle prepared by Smith (1997) did not recommend including
Weber’s postulated Olive Hill faults within a Special Studies Zone (now know as Earthquake Fault Zones). Faults within
the Hollywood Quadrangle were re-evaluation in 2014 by the California Geological Survey. A new fault evaluation report
also did not recommend including the faults postulated by Weber in an Earthquake Fault Zone (Hernandez and Trieman,
2014). The postulated faults are not included within an Earthquake Fault Zone on the latest map of Earthquake Zones
of Required Investigation map of the Hollywood Quadrangle (Figure 4).
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Leroy Crandall encountered three northwest-southeast trending faults within Puente formation bedrock in a boring drilled
just west of the northwest corner of the site (see Figure 2 and the boring log in Appendix A). The log indicates the offset
along one fault is one inch. Displacement of the other faults was not reported. The strike of the faults is neatly
perpendicular to the trend of the faults postulated by Weber and the faults are not part on any known active fault zone.

Geomatrix (2000) encountered a fault in a boring and a trench about 800 feet west-northwest of the site. They judged
fault, which does not project towards or cross the site, to be inactive.

Active faults in the vicinity of the site which are significant in terms of generating earthquake ground shaking include the
Santa Monica-Hollywood-Raymond fault zone, the Upper Elysian Blind Thrust, the Puente Hills Blind Thrust and the
Verdugo fault zone which are all located within about 5 miles of the site. The distance these faults and other notable faults
within 50 miles of the site are presented on Table 1. The accompanying Regional Fault Map (Figure 6) illustrates the
location of the site with respect to these other major faults in the region.

2.06  Historic Seismicity

The nearest large historic earthquake in the vicinity of the site was the magnitude 6.0 Whittier Narrows earthquake of
1987. That event was epicentered approximately 13 miles from the site. Additionally, the 1971 San Fernando, 1991 Sierra
Madre and 1994 Northridge earthquakes were all epicentered within 25 miles of the site. The magnitudes of these
earthquakes ranged from 5.8 to 6.7. These events and other notable earthquakes that have occurred in the region are
summatized in the Table 2.

Our research of regional geologic and seismic data did not reveal any known instances of ground failure within the site
associated with regional seismic activity.

2.07 Landslides

Regional geologic maps of Lamar and Dibblee do not show any pre-existing landslides within the site. In addition, there
are no unsupported slopes within 100 feet of the site.

3.00 CONCLUSIONS AND RECOMMENDATIONS
3.01 General Conclusion

Based on specific data and information contained in this report and our understanding of the project, it is our professional
judgment that the proposed development is geologically feasible. This is provided that the recommendations presented
herein and in geotechnical reports prepared by Geobase for the project are fully implemented during design, grading and
construction.

3.02  Faulting and Secondary Earthquake Hazards

Since the site is not located within the boundaries of an Earthquake Fault Zone and no active faults are known to pass
through the property, we conclude that future surface fault rupture within the site is unlikely to occur.

According to the California Geological Survey Earthquake Zones of Required Investigation Map for the Hollywood
Quadrangle (2014) the site is not located within a potential liquefaction hazard zone (Figure 4). However, given the
reported depths of groundwater, the potential for liquefaction at the site may need to be evaluated if relatively thick
alluvium underlies the eastern side of the proposed parking structure. Likewise, seismically induced settlement may need to
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be evaluated if relatively thick alluvium underlies the eastern side of the proposed parking structure.

Since there are no unsupported slopes within or near the site, we conclude that seismically induced landsliding is unlikely
to occur within the site. According to the California Geological Survey Earthquake Zones of Required Investigation Map
for the Hollywood Quadrangle (2014), the site is not located within a seismically induced landslide hazard zone (Figure 4).

It is our understanding the seismic design parameters will be developed by Geobase.

3.03 Landslides

Based on data gathered during this study from multiple sources and our field observation, it is our opinion that the site is
not impacted by landsliding. The geologic structure of the undetlying bedrock should be considered in the design and
excavation of any permanent or temporary cuts within the site.

3.04  Geotechnical Design Recommendations

We understand that geotechnical design recommendations for the project will be developed by Geobase. Design and
construction of the proposed parking structure should be in accordance with City of Los Angeles requirements and
recommendations of Geobase. Because of the proximity of existing buildings and improvements and the depth of the
proposed subterranean parking structure levels, excavations may need to be shored. Design of shoring should be
performed by Geobase and/or a qualified specialty contractor and should consider surcharge loading and the geologic
structure of the underlying bedrock. The possibility of a transition from bedrock to alluvium beneath relatively thin fill
should be considered in foundation design. Geotechnical observation and testing during earthwork and foundation
construction should be performed by Geobase in accordance with City of Los Angeles requirements.

4.00 CLOSURE

The findings, conclusions and recommendations in this report were prepared in accordance with generally accepted
engineering geologic principles and practices. No other warranty, either expressed or implied, is made. This report has
been prepared for Geobase, Inc. for their use in geotechnical evaluation of the site. Anyone using this report for any
other purpose must draw their own conclusions.

RMA Group should be consulted during plans development and earthwork if any issues require further engineering
geologic evaluation. Additional or different conclusions and recommendations may need to be developed at that time.
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SITE

Western Ave.

1]

Sunset Blvd.

Vermont Ave.

SITE LOCATION AND REGIONAL GEOLOGIC MAP
Scale: 1" = 1,700'

Partial Legend

af - Artificial fill
Qa, Qae - Alluvium
Tush - Unnamed shale includes Puente formation
Tmsh, Ttbs - Sedimentary bedrock
Tvb - Basalt bedrock
grd - Granitic bedrock

Source: Dibblee, 1991
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Western Ave.

1]

Sunset Blvd.

Vermont Ave.

SITE

EARTHQUAKE ZONES OF REQUIRED INVESTIGTION MAP
Scale: 1" = 2,100'

Legend

Dark green - Liquefaction Zone
Blue - Earthquake-Induced Landslide Zone
Yellow - Earthquake Fault Zone
Light green - Overlapping Earthquake Fault Zone & Liquefaction Zone

Base Map: California Geological Survey, 2014
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SITE

REGIONAL FAULT MAP

Scale: 1" = 8.5 miles

Partial Legend

Orange - Holocene fault displacement
Green - Late Quaternary fault displacement
Purple - Quaternary fault
Black - Pre-Quaternary fault

Base Map: California Geological Survey Fault Activity Map of California, 2010
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NOTABLE FAULTS WITHIN 50 MILES AND SEISMIC DATA

Maximum Slip
Distance Moment Rate

Fault Zone & geometry (mi.) Magnitude (mm/yr)
Anacapa-Dume (r-11-0) 16 7.5 3.0
Chino-Central Ave. (rl-r-0) 32 6.7 1.0
Clamshell-Sawpit (r) 18 6.5 0.5
Cleghorn (lI-ss) 50 6.5 3.0
Cucamonga (r) 32 6.9 5.0
Elsinore (rl-ss) 16 6.8 25
Upper Elysian Park (r) 1 6.4 13
Hollywood (ll-r-0) 6.4 1.0
Holser (r) 26 6.5 0.4
Malibu Coast (ll-r-0) 14 6.7 0.3
Newport-Inglewood (rl-ss) 7 6.9 15
Northridge (r) 15 7 15
Palos Verde (rl-ss) 18 7.3 3.0
Puente Hills Blind Thrust (r) 5 7.1 0.7
Raymond (lI-r-0) 6.5 15
San Andreas (rl-ss) 32 7.5 29.0
San Gabriel (rl-ss) 15 7.2 1.0
San Jacinto (rl-ss) 44 6.7 12.0
San Joaquin Hills (r) 35 6.6 0.5
San Jose (ll-r-0) 24 6.4 0.5
Santa Monica (ll-r-0) 1 6.6 2.4
Sierra Madre (r) 10 7.2 2.0
San Fernando (r) 19 6.7 2.0
Simi-Santa Rosa (lI-r-o) 27 7 1.0
Verdugo (r) 5 6.9 0.5
Whittier (rl-ss) 13 6.8 25

Notes:

Fault geometry - (ss) strike slip, (r) reverse, (n) normal, (rl) right lateral, (1I) left lateral, (0) ob
Fault and Seismic Data - USGS Online data and CGS (Cao, 2003)
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HISTORIC STRONG EARTHQUAKES IN SOUTHERN CALIFORNIA SINCE 1812

Epicentral
Distance

Date Event Causitive Fault Magnitude (miles)
Dec. 12, 1812 Wrightwood San Andreas? 7.3 32
Jan. 9, 1857 Fort Tejon San Andreas 7.9 208
Dec. 16, 1858 San Bernardino Area uncertain 6.0 59
Feb. 9,1890 San Jacinto uncertain 6.3 127
May 28, 1892 San Jacinto uncertain 6.3 127
July 30, 1894 Lytle Creek uncertain 6.0 43
July 22, 1899 Cajon Pass uncertain 6.4 49
Dec.25, 1899 San Jacinto San Jacinto 6.7 79
Sept. 20, 1907 San Bernardino Area uncertain 5.3 71
May 15, 1910 Elsinore Elsinore 6.0 59
April 21, 1918 Hemet San Jacinto 6.8 80
July 23, 1923 San Bernardino San Jacinto 6.0 59
March 11, 1933 Long Beach Newport-Inglewood 6.4 33
April 10, 1947 Manix Manix 6.4 120
Dec. 4, 1948 Desert Hot Springs San Andreas or Banning 6.5 113
July 21, 1952 Wheeler Ridge White Wolf 7.3 76
Feb. 9, 1971 San Fernando San Fernando 6.6 23
July 8, 1986 North Palm Springs Banning or Garnet Hills 5.6 100
Oct. 1, 1987 Whittier Narrows Puente Hills Thrust 6.0 13
Feb. 28, 1990 Upland San Jose 5.5 35
June 28, 1991 Sierra Madre Clamshell Sawpit 5.8 21
April 22, 1992 Joshua Tree Eureka Peak 6.1 117
June 28, 1992 Landers Johnson Valley & others 7.3 109
June 28, 1992 Big Bear uncertain 6.5 86
Jan. 17,1994 Northridge Northridge Thrust 6.7 17
Oct. 16, 1999 Hector Mine Lavic Lake 7.1 124
Notes:

Earthquake data: U.S. Geological Survey P.P. 1515 & online data, Southern California Earthquake Center &
California Geological Survey online data
Magnitudes prior to 1932 are estimated from intensity.

Magnitudes after 1932 are moment, local or surface wave magnitudes.

Site Location:

Site Longitude: - 118.292
Site Latitude: 34.099

Proposed Vermont Avenue Parking Structure
Geobase, Inc.

January 18, 2017

RMA Job No.: 16-D91-01
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GEOTECHNICAL CONSULTANTS

APPENDIX A
FIELD INVESTIGATION

A-1.00 FIELD EXPLORATION

A-1.01 Number and Location of Pits

Our subsurface investigation consisted of logging and sampling of 4 hand excavated pits. A Site Geologic Map showing
the approximate locations of the pits is presented as Figure 2.

A-1.03 Pit Logging

Logs of exploratory pits were prepared by the signing geologist and are attached in this appendix. The logs contain factual
information and interpretation of subsurface conditions. The strata indicated on these logs represent the approximate
boundary between earth units and the transition may be gradual. The logs show subsurface conditions at the dates and
locations indicated, and may not be representative of subsurface conditions at other locations and times.

Identification of the soils encountered during the subsurface exploration was made using the field identification procedure
of the Unified Soils Classification System (ASTM D2488). A legend indicating the symbols and definitions used in this
classification system is attached in this appendix.

A-1.03 Boring Drilled and Logged by Others

The log of a boring previously drilled on the adjoining site to the west during a prior geotechnical investigation by Leroy
Crandall and Associates and another boring log from a geotechnical investigation northwest of the site by Geobase are
presented in this appendix.

Proposed Vermont Avenue Parking Structure January 18, 2017
Geobase, Inc. RMA Job No.: 16-D91-01
Page A-1
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GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES
o' .'d
° ° GW Well graded gravel, gravel-sand mixtures.
CLEAN . little or no fines.
. O .
g GRAVELS
[a) ittl i Poorly graded gravel or gravel-sand mixtures,
3 GRAVELS (L orno ines) o g op little or no fines.
o
0
(More than 50% of
coarse fraction is ®
LARGER than the GM Silty gravels, gravel-sand-silt mixtures.
No. 4 sieve size.
€ GRAVELS (| | {
WITH FINES (o) )
(Appreciable amt Clayey gravels, gravel-sand-clay mixtures.
2 COARSE GC
w of fines)
P}
: GRAINED VAl
o SO| LS . ° . ° Well graded sands, gravelly sands, little or
n < (More than 50% of CLEAN . e SwW no fines.
~ w “ material is LARGER o hd hd
- g than No. 200 sieve SANDS o o o
E 9 size) (Little or no fines) Poorly graded sands or gravelly sands, little
=z o B * ° ° SP or no fines.
> T . o
-z 5 SANDS °
o w (More than 50% of ¥ ¢ ¢
ﬂ z coarse fraction is of o] o] sMm Silty sands, sand-silt mixtures.
SMALLER than the
(7) : No. 4 sieve size) SAN DS g o |o
2
w u WITH FINES [/ £ '
7] N . Clayey sands, sand-clay mixtures.
Ll £ Y (Appreciable . A SC
- 8 w amount of fines) { 4
0 iy
— ER) Inorganic silts and very fine sands, rock flour
b3 o silty or clayey fine sands or clayey silts
E g 5 ML with slight plasticity
o H o
< z g ‘Z( I ic cl f low di [ ity,
— norganic clays of low to medium plasticity,
a ’ 2 ; Sl LTS AN D CLAYS cL gravelly clays, sandy clays, silty clays, lean
w ¢ (Liguid imit LESS than 50) clays.
% =}
§ FINE oL 3;9;2:;5”15 and organic silty clays of low
] .
2
GRAINED
SOILS K < Inorganic silts, micaceous or diatamaceous
: (More than 50% of -l < < MH fine sandy or silty soils, elastic silts.
3 -
0 material is SMALLER
@ than No. 200 sieve
o size) SILTS AND CLAYS ) _
norganic clays of high plasticity, fat clays.
% (Liquid limit GREATER than 50) /f CH ! s ofigh plastety, fatch
Organic clays of medium to high plasticity,
OH organic silts.
HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils.
BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by combinations of group symbols.
UNIFIED SOIL CLASSIFICATION SYSTEM
Proposed Vermont Avenue Parking Structure January 18, 2017
Geobase, Inc. RMA Job No.: 16-D91-01
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Exploratory Pit Log

Location: See Site Geologic Map Logged By: GW Pit No. T-1
Elevation: 378' Equipment: Hand excavation equipment Date Excavated: ~ 12-15-16
o & o Material Description
(3} - = —_
) — % 7, E 8 ] & <« 8 = _8 "This log contains factual in formation and interpretation of the subsurface conditions between the samples. The stratum
% & 2 g 2 g xX é) Q 22} & g indicated on this log represent the approximate boundary b etween earth units and the transition may be gradual. The log
@) @» |8 6 ~ o S = 5 A show subsurface conditions at the date and location indicated, and may not be representative of subsurface conditions at
= 5 otherlocations and times.
] L Concrete slab - 6" thick
Artificial fill (af): Brown silty clay with some sand, a small piece of lumber, inclusions of fat
1B - gray clay, a few small roots, and fragments of siltstone and sandstone, soft, moderately
| plastic, moist (extends to a depth of 15" below top of slab).
— Sedimentaty bedrock (T'pslt): Brown siltstone, thinly bedded with a %2" thick limey layer
Y p Y y a2y
along bedding at 20", well indurated, bedding @ N87E/14NW, N85W/14NE.
5 —| g g ng )
- Total depth 28 inches
| No groundwater
10 —
15 —
Exploratory Pit Log
Location: See Site Geologic Map Logged By: GW Pit No. T-2
Elevation: 378" Equipment: Hand excavation equipment Date Excavated: ~ 12-15-16
oo & . Material Description
= — % 7, § ?G) ] & - 8 = __8 This log contains factual information and interpretation of the subsurface conditions between the samples. The stmatum
8" & A g 2 axX d"’ é 22 & =} indicated on this log represent the approximate boundary b etween earth units and the transition may be gradual. The log
@) A ,_9 5 ~ S =i 65 (;'S show subsurface conditions at the date and location indicated, and may not be representative of subsurface conditions at
= D“ otherlocations and times.
_ K Concrete slab — 6 V2 " thick
| . Artificial fill (af): Brown silty clay with some sand, inclusions of fat gray clay and dark gray
CL silty clay, and scattered siltstone and sandstone fragments, soft, moderately plastic, moist. A
— 3" diameter metal pipe was exposed at a depth of 10"
5] .
Total depth 54 inches
] No groundwater
10 —
15—
Proposed Vermont Avenue Parking Structure RMA Job No.:16-D91-01
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Exploratory Pit Log

Location: See Site Geologic Map Logged By: GW Pit No. T-3
Elevation: 383' Equipment: Hand excavation equipment Date Excavated: ~ 12-15-16
o & o Material Description
g — % 'i‘c)_‘ E g ] & <« 8 = _8 "This log contains factual in formation and interpretation of the subsurface conditions between the samples. The stratum
o' E 2 g 2 g xX é) Q 22} & g indicated on this log represent the approximate boundary b etween earth units and the transition may be gradual. The log
@) #[S Q] o S = 5 A show subsurface conditions at the date and location indicated, and may not be representative of subsurface conditions at
= 5 otherlocations and times.
| I 7 Concrete slab — 6 %4" thick
_ W Artificial fill (af): Brown silty clay with some sand, inclusions of fat gray clay and dark gray
silty clay, medium stiff, moderately plastic and moist. A 30" diameter concrete pipe trending
-] N78W crossed the center of the pit.
1 Total depth 19 inches
5 — No groundwater
10 —
15 —
Exploratory Pit Log
Location: See Site Geologic Map Logged By: GW Pit No. T-4
Elevation: 382" Equipment: Hand excavation equipment Date Excavated:  12-15-16
& . Material Description
3 B —_
= — % %_‘ § ?G) & - 8 = __8 This log contains factual information and interpretation of the subsurface conditions between the samples. The stmatum
8" & A g RZE=T ;\3\ d"’ é 22 & =} indicated on this log represent the approximate boundary b etween earth units and the transition may be gradual. The log
@) A ,_9 Q ~ - =i 65 (;'S show subsurface conditions at the date and location indicated, and may not be representative of subsurface conditions at
= D“ otherlocations and times.
_ CL St Concrete slab — 6 12" thick
gt Artificial fill (af): Brown silty clay with some sand, inclusions of dark gray clay and scattered
sandstone and siltstone fragments, medium stiff, moderately plastic, moist (extends to a
— depth of 18 inches below top of slab).
- Sedimentary bedrock (T'pslt): Brown and orange brown siltstone, thinly bedded, well
5 —] indurated, bedding @ N6GE/13NW, N67E/13NW, N73E/11NW
— Total depth 23 inches
No groundwater
10 —
15—
Proposed Vermont Avenue Parking Structure RMA Job No.:16-D91-01
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