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July 21, 2015        Project No. 15-363-26 

Sinanian Development, Inc. 
18980 Ventura Blvd. Suite 200 
Tarzana, CA 91356 

Attention: Mr. Sinan Sinanian 

Subject: Report of Geologic Fault Study  
  And Geotechnical Investigation 
  Proposed Multifamily Residential Building Project 
  1749-51 Malcolm Avenue and 1772 Glendon Avenue 
  Los Angeles, CA 90024 
Gentlemen:

 We are pleased to submit our combined fault investigation and geotechnical 
investigation report for the proposed residential development project to be located at 
1749-51 Malcolm Avenue and 1772 Glendon Avenue, in the Westwood neighborhood of 
Los Angeles, California. 

The scope of this investigation was based in part on our workplan as delineated in our 
Scope of Work as delineated in our Geologic and Geotechnical Scope of Work 
Proposals dated March 28 and.June 10, 2015, respectively, as well as preliminary 
discussions with city grading staff. Summaries of data gathered during our investigation, 
our analysis of this data, and our conclusions and recommendations are presented in 
this attached report. The first portion of the report discusses the geologic fault study, 
and the second portion presents the results of our geotechnical investigation. 

 Thank you for the opportunity to be of continued service on this project. Please 
call the undersigned if you have any questions regarding this report. 

Respectfully Submitted, 

APPLIED EARTH SCIENCES 

_____________________     ______________________ 

Shant Minas       Caro Minas, President 

Engineering Geologist 2607    Geotechnical Engineer 601 

____________________________________________________________ _______
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PART I. GEOLOGIC FAULT STUDY REPORT 

Proposed Multi-Residential Building Project 

1749-51 Malcolm Avenue and 1772 Glendon Avenue 

Los Angeles, California 

INTRODUCTION

We are pleased to present this report of geologic fault study for the subject 

project.

The scope of work performed and reported herein was based on our proposal 

agreement dated March 28, 2015, which in turn was based on the City of Los Angeles 

Grading Department’s recent requirement for fault studies in this area of Century City 

and Westwood, in light of the recent zoning of the subject property as being within a 

Fault Rupture Hazard Study Area.  

PRIOR REPORTS AND BACKGROUND 

Although a thorough description of the Santa Monica fault zone is beyond this 

scope of work, a brief description of the fault follows.  The so-called Santa Monica fault 

zone roughly extends from the West Beverly Hills Lineament approximately two miles to 

the east, near the Los Angeles/Beverly Hills corporate boundary; to the multiple sub-

parallel strands of the Malibu fault approximately 10 miles to the west. The Malibu fault, 

however, is broadly considered the western extension of the Santa Monica fault zone. 

The Santa Monica fault itself is thought to be the continuation of the Hollywood fault 

zone to the east, which in turn is considered the western extension of the Raymond fault 

zone northeast of downtown Los Angeles. As such, although the name of the fault zone 

changes based on the locality, it is widely considered to be one prominent fault zone 

extending from the southern foothills of the western Santa Monica Mountains along 

Pacific Coast Highway, to the Monrovia area in the San Gabriel valley, where it crosses 

or connects to the Sierra Madre fault zone at the southern foothills of the San Gabriel 
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Mountains. As such, the total length of this fault zone ranges from 60 to 100 miles long, 

depending on which faults are included in the broadly defined zone. The fault exhibits 

both left-lateral strike slip as well as reverse thrusting features along its alignment 

(Parsons, 2011; Dolan, 2000). Recent research by Kenney (2012-14) indicates that the 

fault has a significant left-lateral strike-slip component and may also exhibit normal 

faulting over portions of the zone. 

According to studies performed by Dolan et al starting in 1998, as well as several 

other workers, segments of the Santa Monica fault zone are thought to have ruptured in 

middle Holocene time, and as such the fault is considered active by the state of 

California as well as the city of Los Angeles and other governmental agencies (Cities of 

West Hollywood and Santa Monica). Although the Santa Monica fault has not yet been 

included as an Alquist-Priolo Earthquake Fault zone by the state, based on our 

correspondence with CGS officials, it is our understanding that the zoning of this fault is 

currently under way at the state level by the California Geological Survey. The city of 

Los Angeles, however, has, as of late 2013, already begun requiring fault studies for 

properties located within the proposed “Fault Rupture Study Area”. A map of this study 

area for west Los Angeles has yet to be released to the public by the city of Los 

Angeles or by the state of California, but personal conversations with City grading staff, 

review of city Navigate LA maps online, as well as review of available maps and 

literature regarding the Santa Monica fault, confirm that the subject property is close to 

or within the widely defined fault zone. 

PROJECT CONSIDERATIONS 

The proposed new building onsite will consist of two separate garden-style 

multifamily residential buildings, both with two of living space atop one level of semi-

subterranean to full subterranean parking garage. The lowest garage level will range 

from five to ten feet below grade throughout different portions of the proposed new 

buildings. Please see Drawings 2 through 4 for a graphical depiction of the proposed 

new building with respect to the existing ground surface elevations.

There are existing on-grade apartment buildings onsite, constructed from 1938 

through 1944, which will eventually be removed as part of the current project. The 
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project area consists of three adjacent and contiguous lots with a total of 24,560 square 

feet.

Because of the existing apartment buildings on-site with onsite tenants, trenching 

was considered not to be a suitable option for field exploration for this fault study. Prior 

to organizing field exploration efforts, we have corresponded with Messrs. Wilson and 

Schneidereit of the city Grading Division regarding a suitable approach for a fault study 

of the site, which included a combination of Cone Penetrometer soundings and 

continuous core borings to a maximum depth of 80 feet depth. To this end, and at your 

request, we performed a fault study of the site in accordance with City of LA standards 

and correspondence with city officials, CGS Standards,  and based on our professional 

geologic and engineering judgment and expertise. 

FIELD EXPLORATION 

To determine whether or not a fault exists on, or adjacent to, the subject lots, a total of 

sixteen (16) holes were advanced, as discussed above. All holes (borings as well as 

soundings) were drilled in a northwest-southeast alignment, nearly perpendicular to the 

suspected west/southwest-east/northeast trend of the fault. Prior to advancing the 

soundings and borings, necessary encroachment and excavation permits were obtained 

from the city of Los Angeles Public Works Engineering by the owner’s representatives 

(see attachments).

Test hole spacing ranged from 5 feet (typically between closely spaced CPTs and 

Borings) to over 25 feet between successive CPTs in the public right of way, due to 

presence of multiple subsurface utilities, compromised drilling maneuverability, and site 

access restrictions. This is discussed in the section below in further detail. 

CPT soundings were advanced over the course of two workdays, April 21, 2015 (on 

private property) and May 12, 2015 (on public right of way), by Kehoe Engineering and 

Testing of Huntington Beach. Of the thirteen CPT soundings, seven were advanced on 

the subject property (CPT-1 through CPT-7), and six were advanced beyond the 

northern and southern property boundaries (CPT-8 through CPT-13). The CPT 
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soundings were advanced to depths ranging from 70 to 80 feet, depending on depth to 

refusal.

 A total of three continuous core Borings 1, 2, and 3 were advanced on the 

subject property to depths of 80 feet each, by Martini Drilling of Huntington Beach. 

Drilling was conducted on April 23 and April 24, 2015. The continuous core borings 

were advanced using a hollow-stem auger specially fitted to collect continuous core 

samples in five-foot intervals. All three Borings were advanced within the confines of the 

private subject property; see Drawing No. 2 for locations of all test holes advanced 

onsite.

Continuous sampling resulted in relatively good recovery (average recovery was 88 

percent). All samples were photographed with digital color film and the samples were 

placed in core boxes stored onsite at our facility in Glendale for later study and for 

review by others if necessary. These samples will be kept until such time that approval 

for development of the subject lots is attained. Selected pictures taken during field 

exploration and later detailed logging at our office have been attached in the Appendix. 

The samples were preliminarily logged during drilling by the project engineering 

geologist Shant Minas as well as senior engineering geologist Steve Miller in the field. 

Completed logs were then prepared after further detailed study and comparison of all of 

the samples. 

See Drawing No. 2 – Geologic Map and Fault Study Plan for the locations of the borings 

and CPT soundings discussed above, as well as advanced geotechnical borings by 

AES. 

FIELD EXPLORATION LOGISTICAL CHALLENGES  

Any part of a fault study report that covers a wide area should also discuss the myriad 

complexities, challenges, and risks associated with advancing several test holes in 

densely populated urban areas. Along Malcolm Avenue where our study took place, 

there were multiple challenges due to the presence of several underground buried 

utilities, driveway access to nearby buildings, overhead clearance from power lines and 
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trees, and localized topographic humps from landscaping. Use of DIG Alert resulted in 

only a partial marking of underground utilities; the project also necessitated the use of 

private ground penetrating radar service to mark those utilities which were not properly 

marked on the street.  Overall, our field exploration work had to contend with the 

presence of water, gas, electric, street lights, storm drain, sewer, and cable fiberoptic 

which posed considerable challenges and risks with respect to drilling. The reader of 

this report may wonder why certain test holes are spaced closer apart than others, for 

example between CPT-7 and CPT-10. There were multiple challenges due to the 

presence of several underground buried utilities. Use of DIG Alert resulted in only a 

partial marking of underground utilities; the project also necessitated the use of private 

ground penetrating radar service to mark those utilities which were not properly marked 

on the street, such as water. 

 In the northeast corner of the subject property, we were limited due to presence 

of a large tree and surrounding topographic high mound; see Photo 2 attached. 

Overall, our field exploration work had to contend with the presence of water, gas, 

electric, street lights, storm drain, sewer, and fiberoptic cable, all of which together 

posed considerable challenges and risks with respect to drilling. In our estimation, we 

have performed a sufficiently detailed site-specific study given the logistical constraints 

and challenges of drilling in a densely populated urban area such as the subject site. 

SITE SURFACE CONDITIONS 

The subject site lies on an alluvial fan surface that is part of a larger series of coalesced 

alluvial fans emanating from the several small drainages at the south edge of the Santa 

Monica Mountains. The site has an irregular shape, has a surface area of 24,560 

square feet. From the north to south property boundary, there is very little elevation 

difference from north to south property corners. Based on a 2013 topographic survey by 

J & B Surveyors that we utilized as our site-specific base map, the spot MSE elevation 

near the northern property boundary is around 225’, while the spot MSE elevation at the 

corresponding southern property boundary is nearly 227.00’.  Incidentally, there is a 
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negligible descending slope from south to north, instead of north to south, as is more 

typically the case across various portions of the wider Hollywood-Santa Monica fault 

zone. This will be discussed in further detail in later sections.

    There is a condominium building (constructed in 1992)  to the north along Malcolm 

Avenue, and another condominium building to the northwest along Glendon Avenue. 

The property is surrounded on the east, west and south by public rights-of-way Malcolm 

Avenue, Glendon Avenue, and an adjoining public alley, respectively.  

SANTA MONICA FAULT LOCATION 

It is now well known in the earth sciences community that starting from Century 

City through the Veteran’s Administration grounds just west of Interstate 405, the Santa 

Monica fault extends roughly along the alignment of Santa Monica Boulevard (Dolan et 

al, 1998-2000; AMEC 2011; Parsons 2011-12). The original Pacific-Electric Red Car 

Line was established over one hundred years ago along what is now Santa Monica 

Boulevard, using natural breaks and depressions in the ground surface that are now 

known to be related to the presence of the Santa Monica fault zone underlying the 

Boulevard of the same name in this location. The large grass lawn in the front yard of 

the LDS Church at 10777 Santa Monica Boulevard, incidentally just one block (~400 

feet) east of the subject site, is known by geologic workers (most recently Dolan et al., 

1998, 2000) to be the location of the most prominent and visible fault scarp of the Santa 

Monica fault zone in this area. 

In the vicinity of the subject lot in the Westwood area, the fault is thought to make 

a westward bend near the southwest corner of the LDS Church property, roughly 

parallel with the westward bend in Santa Monica Boulevard at nearly the same location. 

These bends have been interpreted by other geologic workers, based on their field 

findings and review of historic aerial photography, as representing the main “pre-

urbanization, en-echelon series of escarpments” of the Santa Monica fault zone in this 

location (Dolan, 2000; AMEC and Parsons-Brinkerhoff, 2011-12; Shannon Wilson 

2012).
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In 2010, Mactec conducted a series of fault studies in this area as part of a 

region-wide investigation for the proposed Purple Line Metro subway extension. Mactec 

advanced a seismic line along Selby Avenue, oriented northwest-southeast, which is 

just one block east of the subject study area. In their seismic line, they encountered a 

geophysical anomaly and groundwater barrier which they inferred to be the location of 

the fault trace along Selby (Parsons, 2011). We have shown this barrier and anomaly 

location in our Drawing No. 1 – Regional Fault Map, with respect to the location of the 

subject property. 

The city of Los Angeles, in their Navigate LA maps, show the main fault location 

to cut across the northern portion of Lot 20 (1749 Malcolm), part of the subject project 

area. This data is based on the Department of Conservation, California Geologic Survey 

Digital Database of Quaternary and Younger Faults from the Fault Activity Map of 

California, version 2.0, as well as on Bryant, 2005. We have recognized the postulated 

location of the fault in this area by the CGS and shown it as such on our maps; 

however, the alignment of the fault is based on a combination of recent regional-scale 

geologic modeling by Kenney et al. as well as rough discrete data compiled from 

several older maps at scales generally not suitable enough to depict the fault location 

accurately at the scale of the subject project. Nonetheless, we have included the 

Navigate LA fault location in our Drawing No. 1 – Regional Fault Map, and used that 

location as a basis for our detailed investigation of the subject site and periphery. We 

have also plotted on our Regional Fault Map the postulated fault traces from geologic 

and fault maps by Miles Kenney (see references), as well as Mactec’s 2010 seismic line 

fault study along Selby Avenue and location of groundwater and geophysical anomalies. 

Our approach to the site-specific fault study was to advance three continuous 

core borings and thirteen CPT soundings in a northwest-southeast alignment across the 

site and corresponding public right-of-way along Malcolm Avenue, research of geologic 

literature, and our professional engineering-geologic judgment, to determine whether an 

active trace of the fault underlies the subject site.
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GEOLOGIC AND SOILS CONDITIONS 

Examination of the boring samples indicated that the site is underlain by at least four 

distinct geologic units to the maximum depths explored. 

Af (Artificial Fill): Fill generally consists of sandy silt to silty gravelly sand. It blankets 

the site and upper 2-4 feet of disturbed soils materials near the ground surface, mainly 

from original site grading prior to development.

Qa (Recent Alluvium): Native recent alluvium was found in continuous core boreholes 

Borings 1 and 2 and is thought to underlie minor surficial fill soils in the middle to 

southern portion of the site, to an approximate depth ranging from six to eight feet below 

ground surface. It consists of mainly sandy silt to silty gravelly fine sand. 

Qsp (Sag Pond Deposits):  The northern portion of the study area appeared to have a 

different native soil material from near the ground surface, below minor surficial fill. This 

material generally consists of clayey sandy silt to sandy silty clay. We have interpreted 

this material to be sag pond deposits from left-lateral strike slip motion along the Santa 

Monica fault as well as minor normal faulting component in this portion of the fault zone. 

This will be discussed in significant detail below and forms the basis for our conclusion 

regarding the presence of a fault strand across the subject site. 

Qof (Older Alluvial and Fluvial Deposits): This unit generally corresponds to what is 

considered to be Pleistocene-age fluvial and alluvial granular deposits of mainly gravel 

and sandy materials. This unit is interfingered throughout the site and vicinity with 

Estuarine deposits (see below). 

Qoe (Estuarine Deposits): This unit consists mainly of sandy silt, clay, and silty very 

fine sand materials will little gravel. It is also interpreted to be Pleistocene and is thought 

to be interfingered throughout the area with more granular fluvial and alluvial deposits 

(Qof).

Paleosols. As part of this fault study, senior engineering geologist Steve Miller 

was brought on to look through the samples to determine whether paleosols were 

present. The samples of the soil materials retrieved from the borings were examined for 
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evidence of pedogenic soils that may have developed on the most recent sediments 

and on older fan surfaces during periods of relative stability (no deposition or erosion). 

Such evidence would be the presence of darker A horizons and/or argillic (Bt) horizons. 

Differentiation of these features is generally based on color, texture, and clay content. 

The samples from the three borings were compared with regard to these characteristics 

in order to try to correlate the fan surfaces. Although some thin layers displayed 

evidence of oxidation and incipient soil horizon formation, they were generally not 

continuous across the site and are thought to exist only in short discontinuous lenses. 

Well-developed paleosols, furthermore, were not found in the borings, as the 

depositional environment (rapid alluvial deposition with alternating estuarine fine-

grained deposition) does not generally lend itself well to the development of distinct soil 

horizons. In the absence of easily recognizable, consistent and thick enough soil 

horizons, silty sandy gravel beds, as well as clayey sandy silt layers, were used as 

marker beds and for correlation across borings and CPT soundings. 

Age of Deposits. A number of layers were found in our Borings 1, 2, and 3 to 

appear slightly oxidized (see detailed Boring Logs in the Appendix), but these layers 

were generally not continuous or thick enough to follow or cross-correlate across 

borings. The native materials as found in our borings correspond to “uplifted and highly 

dissected older sedimentary units” as described in Parsons 2011 report. 

 No detrital charcoal or any other organic material was found in any of the 

sediments underlying the subject site. Therefore, direct age-dating of materials was not 

possible with the materials encountered in this fault study.

However, studies by Parsons and AMEC (2011) suggest the Holocene-Pleistocene 

boundary to be at approximately eight to twelve feet below the ground surface. Parsons 

mentioned in their report that younger alluvium may be “locally present at shallow 

depths” from eight to ten feet. Hand augering within the depth of utilities, however, 

makes interpretation and description of younger alluvium difficult. We generally agree 

with AMEC’s findings that older (Pleistocene) alluvial deposits begin at depths ranging 

from eight to twelve feet depth across the subject site.  
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Groundwater 

Historically highest groundwater near the subject site is shown on published maps 

(Figure No. 4) to vary considerably with increasing proximity to the fault zone. At the site 

location, historic groundwater depth is shown to be approximately 10 to 20 feet below 

ground surface, although these are historic levels and predate extensive pumping since 

the original measurements. True current groundwater levels are likely to be lower than 

what is shown on the historic maps. 

 Groundwater was encountered in one of the three continuous core borings, in Boring 3, 

located in the northern portion of the subject site. Along the northern property boundary, 

groundwater was encountered in our Boring 3 at a depth of 47 feet, whereby 

groundwater was not detected in Borings 1 and 2 in the middle to southern portion of 

the subject property. As such, there appears to be a groundwater barrier at around the 

location of B-3 on the subject site. 

 It should be noted that, whereas B-1 and B-2 were backfilled with earth since 

groundwater was not encountered, due to the presence of groundwater at 47 feet depth 

in B-3, B-3 was concreted up to the ground surface as is required by county law for 

boreholes that penetrate the local groundwater table. 

 In recognized fault zones, shallower groundwater levels or springs generally 

correspond to the presence of faulting. As such, this information is also of significance 

in our overall fault study, which is discussed further below. 

FINDINGS 

In order to determine whether a fault extends through the subject site, we have 

prepared Geologic Cross Section A-A’, drawn roughly parallel to Malcolm Avenue and 

roughly 70 degrees to the orientation of the main trace of the fault, as shown on 

Navigate LA. We then present at their respective locations along the section, the 
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profiles of each of the continuous core borings and cone penetrometer soundings, 

including groundwater data. 

As shown in Geologic Cross Section A, starting from the southern end of the 

study area at CPT-13, the encountered soils units tend to roughly correspond in 

elevation northward, approximately until the location of Boring 3 and CPT-7. North of B-

3, the upper 35 feet of soils appear to be soft, fine-grained silt and clayey materials. 

Moreover, starting from Boring 3 and extending northward, groundwater was 

encountered in Boring 3 as well as in CPT-7 through 10, which are all north of B-3. 

Whereas CPT-1 through CPT-6 and CPT-11 through CPT-13 (south of fault) did not 

encounter groundwater or significant caving, CPT-7 through CPT-1o all encountered 

caving in the 2” CPT hole immediately after drilling, in the wet section below 45 feet, 

such that water rose in the hole to depths of approximately 33 to 35 feet bgs. 

Moreover, as mentioned previously, the ground elevation actually drops toward 

the north portion of the site, as noted in the topographic survey. The ground elevation 

drops by two feet north along Malcolm in the near vicinity of the property, before 

beginning to rise again in elevation approximately 50 feet northwest of the project area. 

This area of the Santa Monica fault exhibits a stronger left-lateral strike slip component, 

as well as a less prominent normal faulting component, according to referenced 

publications by fault specialist Miles Kenney, Ph.D. This is in contrary to other parts of 

this fault zone, particularly in the Hollywood and West Hollywood areas, where the fault 

is defined by a prominent scarp, higher elevations to the north compared to south of the 

fault, and reverse faulting (Dolan, 2000). 

Based in part on a discussion with retired fault specialist Richard Crook, Jr., we 

have interpreted these fine-grained soft clayey materials as found in the upper 35 feet of 

CPT-7 through CPT-10 to be related to sag pond deposits typical of strike-slip fault 

zones with a normal fault slip component.

In summary, this elevation anomaly, groundwater barrier, break in units around 

B-3, and presence of sag pond deposits in the north part of the study area, bring us to 

the conclusion that the fault extends through the subject property, at approximately the 
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location of B-3. This generally corresponds to the fault location as shown on Navigate 

LA as well as other fault maps by Kenney and Dolan; as well as the groundwater and 

geophysical anomalies along Selby Avenue as detected by Mactec (now Amec Foster 

Wheeler) in their 2010 study.

Based on these findings, and our review of prior investigations by others as well 

as several published and unpublished maps and reports, it is our professional opinion 

that a prominent strand of the Santa Monica fault zone extends through the northeast 

portion of the subject site, approximately ten feet south of the location as shown on 

Navigate LA maps. Please see our Geologic Map and Fault Study Plan – Drawing No. 

2, for the location of the fault across the subject site, based on our field exploration and 

geologic interpretation of the subsurface data. 

MITIGATION OF FAULT RUPTURE HAZARD  

 Since a fault splay was found during our study, it is therefore recommended, that 

as part of the site development, two forms of mitigation to be utilized. 

1. Avoidance. As required by state and city law, no new structure shall be 

constructed across the active fault splay, as shown on our Geologic Map. The 

new structures may be as close as ten feet to the fault splay, toward the south 

(since the proposed basement level is only five feet below ground surface in this 

location), provided the second mitigation measure is also adopted; 

2. A thick slab “mat” foundation should be utilized for the eastern-most building in 

this project; see Drawing No. 4 through 6 for a graphical depiction. (The western 

building which will be structurally independent from the eastern building can 

utilize a conventional foundation without using a 2’ mat, since it is more than 50 

feet away from the westward-projected fault trace; see geotechnical engineering 

recommendations later in this report.) The “mat” should have a thickness of 2 

feet.  For design, the “mat” should be designed based on a modulus of subgrade 

reaction of 400 kips per cubic foot.  This type of mitigation is considered by the 
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undersigned to be sufficient mitigation of fault rupture hazard within close 

proximity of the subject site.  

We have included a Geotechnical Site Plan, in which we restrict the footprint of the 

proposed construction to ten feet south of the fault as shown on our Geologic Map. 

Moreover, we have shown in our Geotechnical Cross Section B-B and C-C’, the two-

feet thick mat foundation which will be required for the proposed eastern building, due to 

incidence and proximity of active faulting in the project area.

-o0o-
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PART II. GEOTECHNICAL INVESTIGATION REPORT 

Proposed Multi-Residential Building Project 

1749-51 Malcolm Avenue and 1772 Glendon Avenue 

Los Angeles, California 

INTRODUCTION

 This report presents the results of a geotechnical investigation for the subject 

project.   During the course of this investigation, the engineering properties of the 

subsurface materials were evaluated in order to provide recommendations for design 

and construction of temporary excavations, foundations, grade slabs, and subsurface 

walls.  The investigation included subsurface exploration, soil sampling, laboratory 

testing, engineering evaluation and analysis, consultation and preparation of this report. 

 During the course of this investigation, the project plans provided by the client 

were  used as reference.  The plans were prepared by the offices of Alajajian Marcoosi, 

Architects, Inc., and the topographic survey was prepared by J & B Engineers 

Surveyors, dated 10/8/2013. 

 The enclosed Geotechnical Site Plan; Drawing No. 4, shows the approximate 

location of the drilled geotechnical borings in relation to the site boundaries.  This 

drawing also shows the approximate locations of Geotechnical Cross Sections B-B’ and 

C-C’.  Drawing Nos. 5 and 6 show the profiles of the Cross Sections B-B’ and C-C’. 

 Figure Nos. 1 through 4 show the associated Site Location Maps, Regional 

Geologic Map as well as the Historically Highest Groundwater Contour Map of the site. 

Figure Nos. 5 through 7 show the associated Seismic Hazard Zone Maps. 

 The attached Appendix I, describes the method of field exploration.  Figure Nos. 

I-1 through I-7 present summaries of the materials encountered at the location of our 

borings.  Figure No. I-8 presents the Uniform Soil Classification System Chart; a guide 

to the Log of Exploratory Borings. (CPT data used in the fault study is also included in 

this Appendix.) 
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 The attached Appendix II describes the laboratory testing procedures. Figure 

Nos. II-1 and  II-2 present the results of direct shear and consolidation tests performed 

on selected undisturbed soil samples. 

 Appendix III includes selected photographs taken during the fault study, and 

Appendix IV includes miscellaneous fault maps and permits related to the fault study. 

 It should be noted that the presented design recommendations for temporary 

excavation and foundation are based on the provided project plans and assumed 

structural loading conditions.  This office should be consulted if the actual magnitude of 

the structural loading and excavation depths are different from those used during this 

investigation.  Modifications to the presented design recommendations may then be 

made to reflect the actual conditions. 

PROJECT CONSIDERATIONS
 It is our understanding that the proposed project will consist of construction of two 

separate multifamily residential buildings on the subject sites.  One building will face 

Malcolm Avenue and the other will face Glendon Avenue.  See the enclosed Site Plan 

and Cross Sections; Drawing Nos. 1 through 3, for approximate location on the plan and 

the profiles of the proposed buildings with respect to present grades. 

 The proposed buildings are expected to be two-story wood frame structures 
constructed over parking garage.  Due to descending of the site grades from west to 
east through an approximate elevation of about 8 feet, depths to the garage level will 
vary for the east and west buildings.  The finished grades of the garage of the building 
facing Glendon Avenue will essentially be established close to the present grade.  The 
finished grade of the garage of the building facing Malcolm Avenue will be established 
at some 5 feet below grade.  The grade between the two buildings will then be raised to 
provide access. See the enclosed Site Plan and Cross Sections for detail. 

 The exterior walls of the basement garage will have variable horizontal setbacks 

from the respective property lines.  See the enclosed Site Plan and Cross Sections for 

the building plan and profile with respect to the existing grades.  Maximum depth of 

excavation to the garage grade of the east building is expected to be on the order of 6 

feet.  Therefore, total height of excavation to the perimeter wall footing levels of the 
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basement garage of the east building (facing Malcolm Avenue) is expected to be on the 

order of 8 feet. 

 As part of the construction of the basement garage of the east building, therefore, 

excavation will be required.  Where adequate horizontal distance beyond the planned 

line of excavation is available, unsupported, open excavation slopes with gradients as 

recommended in this report may be used.  Where adequate horizontal spacing is not 

available, temporary shoring should be used.  Such shoring should be in a form of 

cantilevered soldier piles.

  Structural loading data was not available at the time of this investigation.  For the 

purpose of this report, it is assumed that the maximum concentrated loads of the interior 

columns will be on the order of 450 kips, combined dead plus frequently applied live 

loads.  Perimeter and interior  wall footings of the structure are expected to exert loads 

of on the order of  12 kips  per lineal foot.

ANTICIPATED SITE GRADING WORK 
 For the west building facing Glendon Avenue, site grading will involve removal 

and recompaction of the any surficial fill and disturbed soils generated from demolition 

of the existing structures. The compacted soils will be used for support of grade slabs 

only.   Because of the fine grained nature and potentially expansive character, when 

used in the areas of the new compacted fill, the site soils should be placed at some 3 

percent higher than the optimum moisture content.  Also, the grade slabs for this project 

should be designed for expansive soil conditions. 

 For the east building facing Malcolm Avenue, site grading will basically include 

excavation in order to establish the basement garage grade.  As part of the site grading 

work, slab subgrade will be prepared for the basement garage. 

 As part of the site grading work, the space between the 2 buildings will be raised 
by nearly 10 feet.  Only the excavated sandy soils should be used for wall backfilling.  It 
is anticipated that, after completion of the site grading work, materials will be exported 
from the site. 
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SITE CONDITIONS
SURFACE CONDITIONS
 The site of the proposed project is spans between Glendon Avenue and Malcolm 

Avenue, in west Los Angeles, California.  The site is irregular in shape and covers a 

plan area of about 24,560 square feet.  See the enclosed Site Plan; Drawing No. 1 for 

site shape and location.

 At the time of our field investigation, the subject site was occupied by residential 

buildings.  Such structures will be removed from the site.  The ground surface of the site 

was noted to rise from east to west through an average gradient of less than 3 percent.  

The elevation difference between the east and west sides of the site is about 8 feet. 

 Existing off-site buildings occur to the sides of the subject site.  See the enclosed 

Site Plan for approximate locations of the existing off-site buildings. 

SUBSURFACE CONDITIONS
 (Note: Subsurface geologic conditions were described in considerable detail in 

Part I of this combined geologic and geotechnical report. What follows is a description of 

subsurface conditions strictly from a geotechnical engineering point of view.) 

 Correlation of the subsoil between the borings was considered to be good. 

Generally, the site, to the depths explored, was found to be covered by surficial fill 

underlain by natural deposits of sandy and/or clayey silt, silty gravelly sand, and silty 

clay soils to the depths explored.  Thickness of the surficial fill was found to be less than 

two feet at the location of our borings.  Deeper fill, however, may be present beneath 

the existing buildings and in old utility lines.  For the west building, the existing fill will be 

automatically removed by the planned basement garage excavations.  For the east 

building, the existing fill should be removed and recompacted for support of grade slabs 

only.

 The upper native soils through which the basement garage excavations will be 

made for the east building were found to consist of sandy silt and silty sand soils.  

These soils were found to be generally firm to stiff in-place.  The results of our 

laboratory investigations indicated that these materials were of moderate to high 

strengths.
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 For the west building, the sandy silt native soils within the influence zone of the 

foundation pressure were found to be generally firm to stiff in-place and adequate to 

receive new fill, structural foundations and grade slabs.  The results of our laboratory 

testing indicated that these materials were of moderate to high strengths and low to 

moderately compressible. 

 The soils near the planned foundation levels of the east building facing Malcolm 

Avenue, were found to consist of generally dense, silty sand soils, although stiff sandy 

silt soils may also be exposed.   The results of our laboratory testing indicated that 

these materials were of moderate to high strengths and low to moderately 

compressibility.  

 The site upper soils, extending locally to the garage level of the east building, 

were found to be fine grained in nature and potentially expansive.  The expansion index 

of the site upper soils was found to be 46. 

 During the course of our investigation, no groundwater was found in our borings 

drilled to a maximum depth of 50 feet.  Our fault study borings drilled to depths of 80 

feet also did not encounter groundwater.

 Caving was not experienced in our open boring (Boring No. 4).

SEISMIC DESIGN CONSIDERATIONS
 In accordance with the 2013 California Building Code (CBC 2013), the project 

site can be classified as site “D”. The mapped spectral accelerations of SS=2.210 (short 

period) and S1 =0.821 (1-second period) can be used for this project. These parameters 

corresponds to site Coefficients values of Fa =1.00 and FV =1.5, respectively. 

 The seismic design parameters would be as follows: 

Sms= Fa (Ss)  = 1.0 (2.210) = 2.210 

Sm1=Fv (S1) = 1.5 (0.821) =1.231 

Sds=2/3 (Sms) =  2/3 (2.210) = 1.474 and 

Sd1=2/3 (Sm1)  = 2/3 (1.231) = 0.821 
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EVALUATION OF LIQUEFACTION POTENTIAL
 As part of our field exploration, one of the geotechnical borings was drilled at the 

subject site to a maximum depth of 51 feet.  No groundwater was encountered.  

However, the available maps indicate that the historically highest groundwater level at 

the site was near a depth of about 10 feet.  For the purpose of evaluating liquefaction 

potential, therefore, SPT (Standard Penetration Test) were conducted from a depth of 

10 feet.

 The results of our liquefaction analysis (using CivilTech program) with lower level 

peak ground acceleration (PGA) corresponding to 2/3 of PGAm (a value of 0.565g) and 

the predominant earthquake magnitude of 6.72 with 10% probability of exceedance in 

50 years (475-year return period) a factor of safety of greater than 1.1 was obtained for 

all layers.   The corresponding seismic related settlements is found to be 0.02 inches. 

 The above given magnitudes of settlements  should be added to the settlements 

associated with gravity loading.  See FOUNDATION Section of this report.  It is 

estimated that total and differential settlements from all causes would be less than 1.5 

inches and 0.75 of one inch respectively.

 When using higher level peak ground acceleration value of 0.848g corresponding 

to PGA based on PGAm (Maximum Considered Earthquake-Geometric Mean, MCEg, 

adjusted to site effects, ASCE 7-10 Eq. 11.8-1) and the predominant earthquake 

magnitude of 6.84 2% probability of exceedance in 50 years (2475-year return period) a 

factor of safety of greater than 1.0 was also obtained for all layers.   The corresponding 

seismic related total settlements, however, was found to be 0.11 inches.   See the 

enclosed Engineering calculations. 

 Based on the above, therefore, it is our opinion that soil liquefaction will not occur 

at the subject site. 

EVALUATION AND RECOMMENDATIONS
GENERAL
 Based on the geotechnical engineering data derived from this investigation, the 

site is suitable for the proposed development.  Conventional spread footing foundation 

system can be used for support of the proposed buildings.  The foundation bearing 
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materials for the west building facing Glendon Avenue are expected to be stiff native 

soils.  For the east building facing Malcolm Avenue, the foundation bearing materials 

will consist of dense, silty sand soils, although locally stiff sandy silt may also be 

exposed.  1. 

 The support system for the east building fronting Malcolm Avenue should be in a 

form of thick slab, 2’ thick “mat foundation”  The “mat” should underlay the entire east 

building, because of its proximity to the fault. The west building facing Glendon Avenue 

may utilize conventional foundations as discussed further below, since the western 

building will be in excess of 50 feet distance from the westward trace of the fault. 

 For the purpose of this project, we recommend the “mat” to have a minimum 

thickness of 2-feet.  For design, the “mat” should be designed based on a Modulus of 

Subgrade Reaction of 400 kips per cubic foot.   

 It is anticipated that the basement garage excavations for the east building will be 

made through surficial fill and native soils consisting of sandy silt and silty sand soils.  

The maximum height of excavation to the perimeter wall footing levels of the basement 

garage are expected to be less than 8 feet. 

 It is anticipated that the perimeter walls of the basement will have variable 

horizontal setbacks form the respective property lines. Where adequate horizontal 

distance beyond the planned line of excavation is available, unsupported, open 

excavation slopes in accordance with the recommendations of this report may be used.  

In the areas where space is limited, temporary shoring should be used.  Such shoring 

should be in a form of cantilevered soldier piles. 

   The grade slabs for the west building can be supported on the finished grades 

which will consist of properly compacted fill soils.  The garage slabs can be supported 

on the native subgrade, provided that any disturbed soils would be compacted in-place 

to a relative compaction of at least 90 percent at optimum moisture content.  The fine 

grained soils should be placed at some 3 percent higher than the optimum moisture 

content.  For the purpose of this project, and due to potentially expansive character, the 

grade slabs should be at least 5 inches and be reinforced with #4 bars placed at every 

16 inches on center. 
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 The following sections present our specific recommendations for site grading, site 

drainage, temporary excavations, foundations, lateral design, grade slabs, basement 

walls, and observations during construction. 

GRADING RECOMMENDATIONS
 For the west-building facing Glendon Avenue, site grading will involve removal 

and recompaction of the any surficial fill and disturbed soils generated from demolition 

of the existing structures. The compacted soils will be used for support of grade slabs 

only.   Because of the fine grained nature and potentially expansive character, when 

used in the areas of the new compacted fill, the site soils should be placed at some 3 

percent higher than the optimum moisture content.  Also, the grade slabs for this project 

should be designed for expansive soil conditions. 

 For the east-building facing Malcolm Avenue, site grading will basically include 

excavation in order to establish the basement garage grade.  As part of the site grading 

work, slab subgrade will be prepared for the basement garage. 

 As part of the site grading work, the space between the 2 buildings will be raised 

by nearly 10 feet.  Only the excavated sandy soils should be used for wall backfilling.  It 

is anticipated that, after completion of the site grading work, materials will be exported 

from the site. 

 Prior to placing any fill, the Soil Engineer should observe the excavation bottoms. 

The areas to receive compacted fill should be scarified to a depth of about 8 inches, 

moistened as required to bring to approximately optimum moisture content or higher (for 

fine grained soils) and compacted to at least 90 percent of the maximum dry density as 

determined by the ASTM Designation D 1557 Compaction Method. 

 General guidelines regarding site grading are presented below  which may be 

included in the earthwork specification.  It is recommended that all fill be placed under 

engineering observation and in accordance with the following guidelines: 

 1. All fill should be granular in nature.  Therefore, only the excavated sandy 
soil from the site may be reused in the areas of compacted fill.
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 2. Before wall backfilling, subdrain should  be installed. The subdrain system 
should consist of  4-inch diameter perforated pipes embedded in about 1 
cubic feet of free draining gravel per foot of pipe.  An approved filter fabric 
should then be wrapped around the free draining gravel in order to reduce 
the chances of siltation.  Non-perforated outlet pipes should then be used 
to pass through the wall into an interior sump. The subdrain pipes should 
be laid at a minimum grade of two percent for self-cleaning.

 3. The excavated sandy soils  from the site are considered to be 
 satisfactory to  be reused in the areas of compacted fill and wall backfill  

 provided that rocks larger than 6 inches in diameter are removed. 

4. Fill material, approved by the Soil Engineer, should be placed in controlled 
layers.   Each layer should be compacted to at least 90 percent of the 
maximum unit weight as determined by ASTM designation D 1557 for the 
material used. 

5. The fill material shall be placed in layers which, when compacted, shall not 
exceed 8 inches per layer.  Each layer shall be spread evenly and shall be 
thoroughly mixed during the spreading to insure uniformity of material in 
each layer. 

6. When moisture content of the fill material is too low to obtain adequate 
compaction, water shall be added and thoroughly dispersed until the 
moisture content is near optimum. 

7. When the moisture content of the fill material is too high to obtain 
adequate compaction, the fill material shall be aerated by blading or other 
satisfactory methods until near optimum moisture condition is achieved. 

 8. Inspection and field density tests should be conducted by the Soil 
Engineer during grading work to assure that adequate compaction is 
attained.   Where compaction of less than 90 percent is indicated, 
additional compactive effort should be made with adjustment of the 
moisture content or layer thickness,  as necessary, until at least 90 
percent compaction is obtained. 

SITE DRAINAGE
 Site drainage should be provided to divert roof and surface waters from the 

property through nonerodible drainage devices to the street.  In no case should the 

surface waters be allowed to pond adjacent to building or behind the basement garage 

walls.  A minimum slope of one and two percent are recommended for paved and 

unpaved areas, respectively. 
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 The site drainage recommendations should also include the following: 

1. Having positive slope away from the buildings, as recommended above; 

2. Installation of roof drains, area drains and catch basins with appropriate   

 connecting lines; 

3. Managing landscape watering; 

4. Regular maintenance of the drainage devices; 

5. Installing waterproofing or damp proofing, whichever appropriate, beneath

 concrete grade slabs and behind the basement walls. 

6. The owners should be familiar with the general maintenance guidelines of the  

 City requirements. 

TEMPORARY EXCAVATION
Unshored Excavations:  Where space limitations permit, unshored temporary 

excavation slopes could be used.  Based upon the engineering characteristics of the 

site upper soils, it is our opinion that temporary excavation slopes in accordance with 

the following table should be used: 

--------------------------------------------------------------------------------------------------------------
     Maximum Depth of Cut       Maximum Slope Ratio 
               (Ft)     (Horizontal:Vertical) 
               0-4            Vertical 
               >4                          3/4:1   
----------------------------------------------------------------------------------------------------------------

   Water should not be allowed to flow over the top of the excavation in an 

uncontrolled manner.  No surcharge should be allowed within a 45-degree line drawn 

from the bottom of the excavation.  Excavation surfaces should be kept moist but not 

saturated to retard raveling and sloughing during construction. 

      It would be advantageous, particularly during wet season construction, to place 

polyethylene plastic sheeting over the slopes.  This will reduce the chances of moisture 

changes within the soil banks and material wash into the excavation.
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Cantilevered Soldier Piles: Cantilevered soldier piles should be as a means of 

temporary shoring where adequate space is not available to make unsupported, open 

excavation slopes.  Soldier piles consist of structural steel beams encased in slurry mix. 

 The lateral resistance for cantilevered soldier piles may be assumed to be offered 

by available passive pressure below the basement level.  An allowable passive 

pressure of 500 pounds per square foot per foot of depth may be used below the 

basement level for soldier piles having center-to-center spacing of at least 2-1/2 times 

the pile diameter. Maximum allowable passive pressure should be limited to 3,600 

pounds per square foot.  The maximum center-to-center spacing of the vertical shafts 

should be maintained no greater than 10 feet. 

 For design of temporary support, active pressure on piles may be computed 

using an equivalent fluid density of 30 pounds per cubic foot.  Uniform surcharge may 

be computed using an active pressure coefficient of 0.30 times the uniform load. 

 When using cantilevered soldier piles for temporary shoring,  the point of fixity 

(for the purpose of moment calculations), may be assumed to occur at some 2 feet 

below the base of the excavation.  In order to limit local sloughing, it is recommended 

that lagging be used where fill is exposed between the soldier piles.  All wood members 

left in ground should be pressure treated.

 Where off-site buildings occur within a horizontal distance equal to the depth of 

cut, the allowable lateral deflection at the tops of the piles should be limited to ½ of one 

inch.  In the areas where the shoring system supports public right-of-way, and where 

off-site buildings occur outside a horizontal distance equal to the depth of excavation, 

the allowable lateral deflection at the tops of the piles can be increased to one inch. 

 The temporary shoring should be monitored during the course of basement 

garage excavation.  The report of monitoring should be provided to the Project and Soil 

Engineers for review and comment.  If excessive lateral movements are noted, 

additional lateral support system in a form of internal bracing may be required.

 Caving was not experienced in our open boring.  Therefore, it is anticipated that 

significant caving will not occur during drilling of the shoring piles.  
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 The recommendations presented in this section are for use in design and for cost 

estimating purposes before construction.  The contractor is solely responsible for safety 

during construction.

MONITORING
 The lateral support of the existing off-site buildings should be maintained by the 

temporary shoring system.  The project Structural  Engineer should examine the subject 

site and use appropriate shoring system to secure lateral stability of the off-site 

improvements assuming appropriate surcharge loads of the off-site buildings (add to the 

lateral earth pressure).  Proper monitoring program should be maintained during 

basement garage excavation to assure the shoring pile deflections would not exceed 

the tolerable limits, as recommended in the preceding section.

 It is important that the survey of the conditions of the off-site improvements be 

recorded before installation of the shoring piles and basement garage excavation. 

FOUNDATIONS
      Conventional spread footing foundation systems can be used to support the 

proposed buildings.  The foundation bearing materials for the west building facing 

Glendon Avenue are expected to be stiff native soils.  For the east building facing 

Malcolm Avenue, the foundation bearing materials will consist of dense, silty sand soils, 

although locally stiff sandy silt may also be exposed. 

   The support system for the east building fronting Malcolm Avenue should be in 

a form of a 2’ thick slab “mat foundation” . 

 For the purpose of this project, we recommend the “mat” to have a minimum 

thickness of 2-feet.  For design, the “mat” should be designed based on a Modulus of 

Subgrade Reaction of 400 kips per cubic foot. 

 Exterior and interior spread footings should be a minimum of 18 inches wide and 

should be placed at a minimum depth of 24 inches below the lowest adjacent final 

grades. The recommended allowable maximum bearing pressure for minimum size 

footings placed in stiff and/or dense native soils can be taken as 2,400 pounds per 

square foot.  This value may be increased at a rate of 100 and 200 pounds per square 



28�
�

APPLIED�EARTH�SCIENCES�
PROJECT�NO.�15�363�26�
�

foot for each additional foot of footing width and depth, to a maximum value of 3,000 

pounds per square foot. 

 The above given values are for the total of dead and frequently applied live loads.  

For short duration transient loading, such as wind or seismic forces, the given values 

may be increased by one-third.

 Under the allowable maximum soil pressure, footings with assumed collected 

loads of 450 kips are expected to settle on the order of ¾ of one inch.  Wall footings, 

with loads of about 12 kips per linear foot are expected to settle on the order of 5/8 of 

one inch.  Maximum differential settlements are expected to be on the order of 1/4 of an 

inch.  The major portions of the static loading settlements are expected to occur during 

construction. The seismic settlements should be added to the above values. 

LATERAL DESIGN 
Lateral resistance at the base of footings in contact with native soils may be 

assumed to be the product of the dead load forces and a coefficient of friction of 0.30.  

Passive pressure on the face of footings may also be used to resist lateral forces.  A 

passive pressure of zero at the finished grades and increasing at a rate of 250 pounds 

per square foot per foot of depth to a maximum value of 2,000 pounds per square foot 

may be used for footings poured against native soils.  

GRADE SLABS 
 The grade slabs for the west building can be supported on the finished grades 

which will consist of properly compacted fill soils.  The garage slabs can be supported 

on the native subgrade, provided that any disturbed soils would be compacted in-place 

to a relative compaction of at least 90 percent at optimum moisture content.  The fine 

grained soils should be placed at some 3 percent higher than the optimum moisture 

content.  For the purpose of this project, and due to potentially expansive character, the 

grade slabs should be at least 5 inches and be reinforced with #4 bars placed at every 

16 inches on center. 
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In  the areas where moisture sensitive floor covering is used and slab dampness 

cannot be tolerated, a vapor-barrier should be used beneath the slabs.  This normally 

consists of a 10-mil polyethylene film covered with 2 inches of clean sand.

BASEMENT WALLS
 The perimeter walls of the basement garage of the proposed building are 

expected to be buried to a maximum depth of about 6  feet.  Static design of these walls 

(being restrained against rotation) could be based on an equivalent fluid pressure of 54 

pounds per square foot per foot of depth.  This assumes that no hydrostatic pressure 

will occur behind the retaining walls.  This will require that proper subdrain be installed 

behind the basement garage walls.

 Subdrain normally consists of 4-inch diameter perforated pipes encased in gravel 

(at least one cubic foot per lineal foot of the pipes).  In order to reduce the chances of 

siltation and drain clogging, the free-draining gravel should be wrapped in filter fabric 

proper for the site soils.

 In accordance with new City Code requirements, the basement garage walls 

should be designed not only for static, but also for seismic lateral earth pressures.  

Basically, during the course of strong ground motion earthquake, an additional lateral 

earth pressure will be applied to the retaining walls.  For this project, the magnitude of 

the seismic earth pressure can be assumed to be ½ of the static lateral earth pressure 

value of 54 pounds per square foot per foot of depth, however, in a form of a reverse 

triangle, where the maximum intensity of 27 pounds per square foot will occur at the top 

of the wall and the intensity decreases linearly downward to zero at the bottom of the 

wall.   The resultant of the seismic pressure should be applied at a level 0.6 times the 

wall height above the base of the wall. 

 In addition to the lateral earth pressure, the basement garage walls should also 

be designed for any applicable uniform surcharge loads imposed on the adjacent 

grounds.  Uniform surcharge effects may be computed using a coefficient of 0.40 times 

the assumed uniform loads. 

 Where adequate space is available, granular fill should be placed and compacted 

behind the retaining walls (after the subdrain is installed) to a relative compaction of at 
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least 90 percent.   At least one field density tests should be taken for each 2  feet of the  

backfill.  The degree of compaction of the wall backfill should be verified by the Soil 

Engineer.

 Where space is limited, free-draining gravel should be placed behind the 

retaining walls.  The gravel should then be capped with at least 18 inch thick site soils 

also compacted  to a relative compaction of at least 90 percent.  It should be noted that 

the backfill placed behind the basement garage walls should be made after the concrete 

decking is cast.  All grading surrounding the building should be such to ensure that 

water drains freely from the site and does not pond.

ON-SITE STORM WATER INFILTRATION 
 It is our understanding that, as part of the development of the subject site, the 

City requires an on-site storm water infiltration system.  This normally consists of 

diversion of the storm water into a system that will allow infiltration into the ground.  The 

infiltration system should normally be kept away from existing and proposed structural 

foundations and  property lines by at least 10 feet.   Also, a 10 feet buffer zone for 

natural infiltration is required from the base of the water dispersing trench and the water 

level. 

 The subject project will have a basement garage extending to some 6 feet below 

grade.  Considering that the historically highest groundwater level at the site is near a 

depth of about 10 feet, use of on-site storm water infiltration system at the subject site 

would not be feasible.

 Based on the above, a system of “capture and use” may be used for this project.  

This normally consists of a closed system where the water is collected and used in the 

areas of planters.  Any excess water, after going through proper infiltration process, 

would be diverted to the curb line. 
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OBSERVATION DURING CONSTRUCTION 
 The presented recommendations in this report assume that all structural 

foundations will be established in native soils.  All footing excavations should be 

observed by a representative of this office before reinforcing is placed. 

 The depths of cantilevered soldier piles should be confirmed by a representative 

of this office before concrete is placed.  It is essential to assure that soldier piles are 

drilled to proper depths and diameters, and in accordance with the project plans and 

specifications.

 Site grading work, such as wall backfilling, and subgrade preparation for 

basement slab support, should be conducted under observation and testing by a 

representative of this firm.  All backfill soils should be properly compacted to at least 90 

percent relative compaction.  For proper scheduling, please notify this office at least 24 

hours before any observation work is required.

CLOSURE
 The findings and recommendations presented in this report were based on the 

results of our field and laboratory investigations combined with professional engineering 

experience and judgment.   The report was prepared in accordance with generally 

accepted engineering principles and practice.  We make no other warranty, either 

express or implied. 

 It is noted that the conclusions and recommendations presented are based on 

exploration "window" borings and excavations which is in conformance with accepted 

engineering practice.  Some  variations of subsurface conditions are common between 

"windows" and major variations are possible. 
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The following plates and appendices are attached and complete this report: 

References 

Liquefaction Evaluation Calculations 

Regional Fault Map – Drawing No. 1 

Geologic Map and Fault Study Plan – Drawing No. 2 

Geologic Cross Section A-A’ – Drawing No. 3

Geotechnical Site Plan – Drawing No. 4 

Geotechnical Cross Section B-B’ – Drawing No. 5 

Geotechnical Cross Section C-C’ – Drawing No. 6 

Figure No. 1 – Site Vicinity Map 

Figure No. 2 – Regional Topographic Map showing fault (Navigate LA) 

Figure No. 3 – Regional Geologic Map (Dibblee)  

Figure No. 4 – Historically Highest Groundwater Contours 

Figure Nos. 5, 6 and 7 – Seismic Hazards Maps 

Appendix I – Methods of Field Exploration 

 Figure Nos. I-1.1 through I-3.3 – Logs of Continuous Core Geologic Borings  

 Figure No. I-4 through I-7 – Logs of Geotechnical Borings 

 Figure No. I-8 – Unified Soil Classification System  

Cone Penetrometer Report by Kehoe Testing and Engineering 

 Appendix II – Methods of Laboratory Testing 

Figure No. II-1 and II-2 

Appendix III – Selected Photographs Taken During Field Exploration  

Appendix IV – Miscellaneous Attachments 

    Geomorphic Terrace Map, Miles Kenney, 2014 

Mactec/Parsons Fault Map, 2011 

Kenney Right vs. Left Lateral Model, Fault Map, 2014 

    Street Closure, Encroachment and Excavation Permits  
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We appreciate the opportunity to be of continued service on this project. If you have any 
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Shant Minas, EG 2607     Caro Minas, GE 601 

Project Engineering Geologist    President, Geotechnical Engineer 

____________________________________ _ _   _ _ _____________      

      

eologist    

__________________________________________________________________________________________________________________________________________________________________________________________________________________ _

Caro Minas, GE 6

President, Geotec

 

 

 

______________________________________________________________________________________________________________  

601

chnical Engineer 
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************************************************************************************
*******************
                                          LIQUEFACTION ANALYSIS SUMMARY

                                         Copyright by CivilTech Software
                                               www.civiltech.com

************************************************************************************
*******************
 Font: Courier New, Regular, Size 8 is recommended for this report.
   Licensed to , 7/20/2015 11:14:28 AM

 Input File Name: 
P:\Projects-2015\15-363-26\Engineering-Calculation\Liquefaction\15-363-02_2%.liq
 Title:  1751 Malcolm Ave
 Subtitle:  15-363-02_2%

 Surface Elev.=
 Hole No.=1
 Depth of Hole= 51.00 ft
 Water Table during Earthquake= 9.00 ft
 Water Table during In-Situ Testing= 55.00 ft
 Max. Acceleration= 0.85 g
 Earthquake Magnitude= 6.84

 Input Data:
 Surface Elev.=
 Hole No.=1
 Depth of Hole=51.00 ft
 Water Table during Earthquake= 9.00 ft
 Water Table during In-Situ Testing= 55.00 ft
 Max. Acceleration=0.85 g
 Earthquake Magnitude=6.84
 No-Liquefiable Soils:   Based on Analysis

 1. SPT or BPT Calculation.
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Stark/Olson et al.*
 4. Fine Correction for Settlement: During Liquefaction*
 5. Settlement Calculation in: All zones*
 6. Hammer Energy Ratio,                                   Ce = 1.2
 7. Borehole Diameter,                                         Cb= 1
 8. Sampling Method,                                          Cs= 1
 9. User request factor of safety (apply to CSR) ,   User= 1
    Plot one CSR curve (fs1=1)
 10. Use Curve Smoothing: Yes*
 * Recommended Options

 In-Situ Test Data:
    Depth SPT gamma Fines
    ft pcf %
 ____________________________________
    0.00 27.00 131.00 55.00
    2.00 28.00 131.00 56.00
    5.00 31.00 131.00 47.00
    10.00 18.00 130.00 80.00
    15.00 32.00 137.00 78.00
    20.00 23.00 129.00 56.00
    25.00 28.00 136.00 77.00
    30.00 28.00 129.00 66.00
    35.00 57.00 127.00 15.00
    40.00 48.00 136.00 57.00

Page 1
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    45.00 40.00 136.00 59.00
    50.00 83.00 135.00 71.00
 ____________________________________

Output Results:
 Settlement of Saturated Sands=0.00 in.
 Settlement of Unsaturated Sands=0.11 in.
 Total Settlement of Saturated and Unsaturated Sands=0.11 in.
 Differential Settlement=0.054 to 0.071 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft  in. in. in.
 _______________________________________________________
       0.00 2.53 0.55 5.00 0.00 0.11 0.11
       2.00 2.53 0.55 5.00 0.00 0.11 0.11
       4.00 2.53 0.55 5.00 0.00 0.10 0.10
       6.00 2.53 0.54 5.00 0.00 0.09 0.09
       8.00 2.53 0.54 5.00 0.00 0.06 0.06
       10.00 2.53 0.57 4.48 0.00 0.00 0.00
       12.00 2.53 0.61 4.16 0.00 0.00 0.00
       14.00 2.53 0.64 3.94 0.00 0.00 0.00
       16.00 2.53 0.67 3.78 0.00 0.00 0.00
       18.00 2.53 0.69 3.66 0.00 0.00 0.00
       20.00 2.53 0.71 3.56 0.00 0.00 0.00
       22.00 2.53 0.73 3.49 0.00 0.00 0.00
       24.00 2.53 0.74 3.43 0.00 0.00 0.00
       26.00 2.52 0.75 3.37 0.00 0.00 0.00
       28.00 2.49 0.76 3.29 0.00 0.00 0.00
       30.00 2.46 0.77 3.21 0.00 0.00 0.00
       32.00 2.43 0.76 3.19 0.00 0.00 0.00
       34.00 2.40 0.76 3.17 0.00 0.00 0.00
       36.00 2.38 0.75 3.15 0.00 0.00 0.00
       38.00 2.35 0.75 3.14 0.00 0.00 0.00
       40.00 2.32 0.74 3.14 0.00 0.00 0.00
       42.00 2.30 0.73 3.14 0.00 0.00 0.00
       44.00 2.27 0.72 3.15 0.00 0.00 0.00
       46.00 2.24 0.71 3.16 0.00 0.00 0.00
       48.00 2.22 0.70 3.17 0.00 0.00 0.00
       50.00 2.20 0.69 3.19 0.00 0.00 0.00
 _______________________________________________________
 * F.S.<1, Liquefaction Potential Zone
   (F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

  Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight = 
pcf; Depth = ft; Settlement = in. 
 
____________________________________________________________________________________
 1 atm (atmosphere) = 1 tsf (ton/ft2)
   CRRm  Cyclic resistance ratio from soils
   CSRsf Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)
   F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
   S_sat Settlement from saturated sands
   S_dry Settlement from Unsaturated Sands
   S_all Total Settlement from Saturated and Unsaturated Sands
   NoLiq No-Liquefy Soils

Page 2
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************************************************************************************
*******************
                                          LIQUEFACTION ANALYSIS SUMMARY

                                         Copyright by CivilTech Software
                                               www.civiltech.com

************************************************************************************
*******************
 Font: Courier New, Regular, Size 8 is recommended for this report.
   Licensed to , 7/20/2015 11:17:01 AM

 Input File Name: 
P:\Projects-2015\15-363-26\Engineering-Calculation\Liquefaction\15-363-02_10%.liq
 Title:  1751 Malcolm Ave
 Subtitle:  15-363-02_10%

 Surface Elev.=
 Hole No.=1
 Depth of Hole= 51.00 ft
 Water Table during Earthquake= 9.00 ft
 Water Table during In-Situ Testing= 55.00 ft
 Max. Acceleration= 0.56 g
 Earthquake Magnitude= 6.72

 Input Data:
 Surface Elev.=
 Hole No.=1
 Depth of Hole=51.00 ft
 Water Table during Earthquake= 9.00 ft
 Water Table during In-Situ Testing= 55.00 ft
 Max. Acceleration=0.56 g
 Earthquake Magnitude=6.72
 No-Liquefiable Soils:   Based on Analysis

 1. SPT or BPT Calculation.
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Stark/Olson et al.*
 4. Fine Correction for Settlement: During Liquefaction*
 5. Settlement Calculation in: All zones*
 6. Hammer Energy Ratio,                                   Ce = 1.2
 7. Borehole Diameter,                                         Cb= 1
 8. Sampling Method,                                          Cs= 1
 9. User request factor of safety (apply to CSR) ,   User= 1
    Plot one CSR curve (fs1=1)
 10. Use Curve Smoothing: Yes*
 * Recommended Options

 In-Situ Test Data:
    Depth SPT gamma Fines
    ft pcf %
 ____________________________________
    0.00 27.00 131.00 55.00
    2.00 28.00 131.00 56.00
    5.00 31.00 131.00 47.00
    10.00 18.00 130.00 80.00
    15.00 32.00 137.00 78.00
    20.00 23.00 129.00 56.00
    25.00 28.00 136.00 77.00
    30.00 28.00 129.00 66.00
    35.00 57.00 127.00 15.00
    40.00 48.00 136.00 57.00

Page 1
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    45.00 40.00 136.00 59.00
    50.00 83.00 135.00 71.00
 ____________________________________

Output Results:
 Settlement of Saturated Sands=0.00 in.
 Settlement of Unsaturated Sands=0.02 in.
 Total Settlement of Saturated and Unsaturated Sands=0.02 in.
 Differential Settlement=0.008 to 0.010 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft  in. in. in.
 _______________________________________________________
       0.00 2.65 0.37 5.00 0.00 0.02 0.02
       2.00 2.65 0.37 5.00 0.00 0.01 0.01
       4.00 2.65 0.36 5.00 0.00 0.01 0.01
       6.00 2.65 0.36 5.00 0.00 0.01 0.01
       8.00 2.65 0.36 5.00 0.00 0.00 0.00
       10.00 2.65 0.38 5.00 0.00 0.00 0.00
       12.00 2.65 0.41 5.00 0.00 0.00 0.00
       14.00 2.65 0.43 5.00 0.00 0.00 0.00
       16.00 2.65 0.45 5.00 0.00 0.00 0.00
       18.00 2.65 0.46 5.00 0.00 0.00 0.00
       20.00 2.65 0.47 5.00 0.00 0.00 0.00
       22.00 2.65 0.48 5.00 0.00 0.00 0.00
       24.00 2.65 0.49 5.00 0.00 0.00 0.00
       26.00 2.64 0.50 5.00 0.00 0.00 0.00
       28.00 2.61 0.50 5.00 0.00 0.00 0.00
       30.00 2.58 0.51 5.00 0.00 0.00 0.00
       32.00 2.55 0.51 5.00 0.00 0.00 0.00
       34.00 2.52 0.51 4.97 0.00 0.00 0.00
       36.00 2.49 0.50 4.95 0.00 0.00 0.00
       38.00 2.46 0.50 4.94 0.00 0.00 0.00
       40.00 2.43 0.49 4.93 0.00 0.00 0.00
       42.00 2.40 0.49 4.94 0.00 0.00 0.00
       44.00 2.37 0.48 4.94 0.00 0.00 0.00
       46.00 2.35 0.47 4.96 0.00 0.00 0.00
       48.00 2.32 0.47 4.98 0.00 0.00 0.00
       50.00 2.30 0.46 5.00 0.00 0.00 0.00
 _______________________________________________________
 * F.S.<1, Liquefaction Potential Zone
   (F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

  Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight = 
pcf; Depth = ft; Settlement = in. 
 
____________________________________________________________________________________
 1 atm (atmosphere) = 1 tsf (ton/ft2)
   CRRm  Cyclic resistance ratio from soils
   CSRsf Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)
   F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
   S_sat Settlement from saturated sands
   S_dry Settlement from Unsaturated Sands
   S_all Total Settlement from Saturated and Unsaturated Sands
   NoLiq No-Liquefy Soils

Page 2
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APPLIED�EARTH�SCIENCES�
PROJECT�NO.�15�363�26�
�

APPENDIX I 

METHOD OF FIELD EXPLORATION 

In order to define subsurface conditions, a total of twenty borings were advanced on 

and offsite. Three of the sixteen borings were advanced using a CME 75 hollow stem 

drilling rig specially fitted to obtain continuous core samples to a maximum depth of 80 

feet. Thirteen of the borings are cone penetrometer soundings advanced using a 30-ton 

CPT rig to a maximum depth of 80 feet. Finally, four geotechnical borings were 

advanced with a conventional CME 75 hollow stem auger rig to obtain geotechnical 

samples for testing. The approximate locations of all of the drilled borings and CPT 

soundings are shown in the enclosed Geologic Map and Fault Study Plan – Drawing 

No. 2; geotechnical borings only are shown on the Geotechnical Site Plan – Drawing 

No. 4. 

 With the hollow-stem drilling, relatively undisturbed continuous and discrete 

samples of the subsoils were obtained using a split-tube sampler, to a maximum depth 

of 80 feet. Some of the samples expanded up to 10 percent of the drilled depth. 

 Logs of the subsurface materials, as encountered in the borings, were recorded 

in the field and are presented in Figure Nos. I-1.1 through I-7 within Appendix I.

 A brief report prepared by Kehoe Testing and Engineering describing the cone 

penetrometer testing is also included in this Appendix I and attached to following the 

boring logs.  

 Field investigation for this project was conducted from April 21 through May 12, 

2015 for the fault study and June 15, 2015 for the geotechnical study. The material 

excavated from the borings was placed back and tamped/compacted upon completion 

of the field work. Such material may settle. The owner should periodically inspect these 

areas and notify this office if the settlement creates a hazard to persons or property. 



805/4      _
SM7.5YR_

6/8_
ML-SC7.5YR19730_

SM_
_

ML895/4_
10YR_

SM320225_
_
_

SM-ML986/4_
SM-SP10YR      _

SM5/420720_
ML7.5YR_
GM_

90_
_

221215_
_

4/3_
SM-ML907.5YR_

_
SM4/321710_

SM-CL10YR      _
4/2_

SM807.5YR_
GC-GM_

13/3222    5_
SM7.5YR_

_
SM0_

_

DESCRIPTIONMATERIAL

Earth Cover. Upper 5’ Hand Auger for Utilities
Fill: Af 0-3’, mixture of sand (SM) and silt, scattered debris,

firm, moist, medium brown, topsoil

Recent Alluvium (Qa)  @3’ Native soil, silty sand, firm,
fine-grained, trace clayey, little to no gravel.

 @6’ clayey to silty gravel, sandy, 6” horizon, 
  @6.5’ grades back to silty fine to very fine sand, scattered

fine gravel

@9’ grades to more clayey
 @10’ very fine to fine sand, silty, 

Older Alluvial and Fluvial Deposits (Qof)
And interfingered Older Estuarine Deposits (Qoe)
Change to fine sand/silt mixture, slightly clayey, trace gravel
Brown to yellowish brown, uniform, homogeneous, 

@16’ buff-colored horizon, grades to siltier, tight, moist

@18’ grades to more gravelly, subangular gravel to 3/4”
6” layer. Back to Silt at 18.5’, brown, sandy

@20’ silty sand, grades to less silt, relatively clean sand
 Light yellowish brown, fine to medium-grained sand
 @22’ grades to siltier, tight, stiff, slightly clayey, brown

@23’ grades to sand, fine-grained, silty, no gravel

@26’ softer zone, continued sand
 @27’3” grades to silty, yellowish brown

Sand-silt mixture from 22’ thru 34’ 
 @31’ stiff, fine sand, silt and clay mixture

@33’ silty fine sand with scattered slate gravel, subangular up
to 1.5”, moist.

BORING No. 1 
DATE EXCAVATED: 4/23/15. Hole Diameter: 8”. Ground Elevation: ~227’.                    LOGGED BY: S, Minas, EG
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DESCRIPTIONMATERIAL

 @31’ stiff, fine-sand, silt and clay mixture

@33’ silty fine sand with scattered slate gravel up to 1.5”,
moist

 NR from 34’ to 35’ Driller: change to dense gravel
Abrupt change to gravel, silty, mixed gray, brown
Grades to sand
Older Fluvial Deposits (Qof)
Relatively clean, little silt, scattered gravel
Prominent gravel marker layer, gravel and coarse sand,

slightly silty, 

 Interbedded sand and gravel, dense to very dense, slightly
silty, trace clayey. NR from 39’2” to 40’

 Gravel/sand mixture continued to 41’
@41’3” grades to sand, siltier at 42’, very moist, slightly clayey,

Interbdd silt, gravel-sand sequence. @44’ soft,
silt-clay

 Soft horizon lost during sampling (driller)
  @45’ 9” conspicuous gravel lens, blackish blue, 1.5” thick
  @46’ sand, silty, orange brown, fine to medium grained
 @47’3” Orange to reddish yellow, illuviated zone, sand-gravel,

little to no silt. Oxidized sand-gravel
 @48’6” change to bluish gray silty sand, very moist, 
 @49’ grayish blue SP sand, medium-grained, fining

downward sequence.
Change to clay-silt @50’. Scattered gravel, interbdd sand

horizons,
  Grades to gravelly at 52’. Good recovery of core sample.
@52’2” grades to silt, clean, tight, dense, sandy, slightly

clayey, scattered fine gravel.

@55’ sand, scattered gravel,
  Grades to siltier, 

 Sharp change to clean sand and gravel, little to no fines.
 Another fining downward sequence.

Grades to silty sandy clay at bottom of sample.
Stiff silt, brown to grayish brown, very moist.
Good recovery

BORING No. 1 cont’d 
DATE EXCAVATED: 4/23/15. Hole Diameter: 8”. Ground Elevation: ~227’.                    LOGGED BY: S, Minas, EG
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DESCRIPTIONMATERIAL

  Stiff silt, brown to grayish brown, very moist. 
Good recovery

 This five foot section is fairly uniform, ML-SM sandy silt to silty
fine sand, slightly clayey, scattered gravel from 63’ -
64’9”

 @65’9” grades to more silty, brown with blackish grey.

 Silty, very fine to fine sand, 

 Gravelly horizon @ 68’3”, 2” thick
Back to silty sand, moist to very moist, brown, 
2” gravel band in sandy silt material.

@70’ sand, slightly silty to relatively clean sand, medium
grained, scattered slate gravel. Grades to silty fine
sand, very moist, slightly clayey

 Grades to clay, silty and sandy, very moist, tight, grey to
greyish brown

@75’ sandy clay, very moist

  @76’3” change to silty sand, grades to silty gravel @ 76’8”
 @77’2” grades to sandy silt
 Interbedded clay layers in 10’ thick silt-sand horizon

 End of Boring at 80’. No Caving. No standing groundwater
detected during drilling.

BORING No. 1 cont’d 
DATE EXCAVATED: 4/23/15. Hole Diameter: 8”. Ground Elevation: ~227’.                    LOGGED BY: S, Minas, EG

D
E

P
TH

 IN
 F

E
E

T

E
LE

V
A

TI
O

N
.

C
O

R
E

 R
E

C
O

V
E

R
Y

M
A

TE
R

IA
L 

TY
P

E

M
A

TE
R

IA
L

S
YM

B
O

L

B
O

X
 N

O
. 

JOB No.

FIGURE NO :

            JOB NAME:

APPLIED EARTH SCIENCES
GEOTECHNICAL ENGINEERING CONSULTANTS

        LOG OF BORING
              Fault Study, 1749-51 Malcolm Ave.  15-363-26

     I-1.3



25      _
ML_

_
SP-GP19730_
SM-SP7/6_

7.5YR_
89_

_
SM320225_

_
7/8_

987.5YR_
      _

ML-SM20720_
_

7/8_
SM-SP987.5YR_

_
SM221215_

ML-SM_
CL-ML_

90_
ML_
SM3/221710_

7.5YR      _
5/3_

CL-ML807.5YR_
SM_

1222    5_
SM_

_
SM0_

_

DESCRIPTIONMATERIAL

Earth Cover. Upper 5’ Hand Auger for Utilities
Fill: Af 0-3’, mixture of sand (SM) and silt, scattered debris,

firm, moist, medium brown, topsoil

Recent Alluvium (Qa)  @3’ Native soil, silty sand, firm,
fine-grained, trace clayey, little to no gravel.

Medium brown silty sand,
Change to silty clay, blackish brown to light greyish brown

Dark brown silty sand
Older Alluvial and Fluvial Deposits (Qof)
And interbedded Older Estuarine Deposits (Qoe)
Change to fine sand/silt mixture, slightly clayey, trace gravel
Brown to yellowish brown, uniform, homogeneous, 

Grades to orange brown @14’
NR from 14’6” to 15’

Grades to silty medium sand, orange brown, scattered gravel.

 Slightly less silty, relatively clean medium sand, slightly moist,
medium dense, slightly gravelly. Good recovery

 Sandy silt to silty fine to very fine sand horizon, relatively
homogeneous, slightly clayey, 

 Reddish brown, scattered fine gravel, trace clay.

Very fine sand, silty, slightly oxidized, orange @25’ coarsening
downward sequence. 

 Slightly less silt, grades to clean sand, with some silt, fining
upward.

@29’ gravelly

 @31’ NR below 31’ 3”. Driller says material very soft, likely a
clayey silt

BORING No. 2 
DATE EXCAVATED: 4/23/15. Hole Diameter: 8”. Ground Elevation: ~227’.                    LOGGED BY: S, Minas, EG
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DESCRIPTIONMATERIAL

 From 31’3” to 35 no recovery, driller says “soft stuff”
Likely a silt and clay mixture

 @35’ silt, soft to slightly firm, moist to very moist, sandy,
scattered fine gravel.

  @35’5” grades to SM
Older Fluvial Deposits (Qof) @37’ SM-ML fining downward,

sequence, orange silt-sand

 Gravel at 38’3” sandy silty gravel, 

Grades to orange oxidized clean sand @39’6”. Marker bed.
 Abrupt change to silty fine sand layer, very moist to wet, soft, 

 Change to silty clay @ 43’ stiff, grey

Grades to clayey silty sand @44’8”
 Sand silt mixture with some clay, very mosit to wet, stiff
Grades to sandier @47’2”

Scattered gravel
Yellowish brown. Grades to sandy clayey silt with some gravel,

mostly medium brown throughout.
 Sand @50’4”, coarsening downward scattered gravel.

 Grades to silty clay, stiff, very moist, grey-brown, slightly
sandy to sandy, clay-silt mixture. Little to no gravel.

Grades to sandy, reddish brown

 3” gravel lens, subangular, 
Change to sandy clayey silt, 
@57’10” conspicuous oxidized sand lens, orange, 3” thick

Uniform silt and fine sand mixture.

Sandier
Gravelly @61’
Grades to silty, fine to medium sand, slightly clayey, medium

brown

BORING No. 2 cont’d 
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CL-SC_
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10YR_
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SC-CL6/415770_
10YR      _

CL-ML_
SM-SC100_

CL_
ML-SM7162  65_
ML-CL_

5/4_
SM-ML9910YR_

_

DESCRIPTIONMATERIAL

 Silty fine sand to sandy silt, scattered fine gravel, medium
brown

Interlayered silty sand and silty sandy clay horizons

Grades to clay, wet, stiff, 
Clayey silty sand, 

Grades to more clayey @68’+

 Clay, sandy, stiff, olive brown,

Clayey sandy silt from 71’ - 73’

@73’ grades to sandy, silty with scattered gravel, orange
brown to brown.

Clean sand lens, no silt, greyish brown, scattered fine gravel

Grades to clayey sand, to sandy clay
Alternating sandy clay and clean sand horizons. Greyish

orange clean sand.
Gravel lens, 
Change to fine sand, slightly silty to silty, rust color

 End of Boring at 80’. No Caving. No standing groundwater
detected during drilling.
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GM95_
GM-SM4/4_
GC-GM7.5YR19730_
GC-CL_
SC-CL_

SM97_
SP4/2_

CL-SC37.5YR20225_
_

SC-SM_
ML-CL98_

ML      _
SM6/620720_

ML-SC10YR_
5/3_

ML-SM985YR_
ML_

221215_
3/1_

2.5Y_
CL100_

_
SC-CL21710_

      _
_

303/2_
ML-SM10YR_

1222    5_
_

SM_
0_

_

      _

DESCRIPTIONMATERIAL

Earth Cover. Upper 5’ Hand Auger for Utilities
Fill: Af 0-3’, mixture of sand (SM) and silt, scattered debris,

firm, moist, blackish brown, topsoil
Recent Alluvium (Qa)  @3’ Native soil, silt sand mixture,

blackish brown to medium brown, 

Poor recovery, sandy silt to silty sand, clayey, moist, tight.

Older Alluvial and Fluvial Deposits (Qof)
And Interbedded Older Estuarine Deposits (Qoe)
Blackish brown with slightly reddish tinge, clayey silty sand

from 10’ to 10’8”
Grades to sandy silty clay, very moist, stiff, slightly organic,

slightly gravelly, buff-colored fine gravel. 

Mostly uniform clay from 10’8” to 15’ depth, dark grey

 Change to sandy clayey silt, medium brown, with grey tint,
slightly soft @15’ - 15’8” to increased sand content,
very moist. Reddish brown at 17’

Grades to stiff at 19’, brownish yellow
Slightly clayey to clayey at 19’6”
@20’ silty, fine to medium sand, mottled colors.
Grades to silt, sandy, firm to stiff
Grades to more clayey @21’5”, 
Grades to more sandy,
Reddish brown, slightly more silty
Older Estuarine Deposits (Qoe)
 Sandy clay to clayey silty sand with scattered gravel, 
 brown to orange reddish tint, orange oxidized sandy lens

@25’10”
Grades to very moist, soft to firm, 

Clayey gravel horizon, 2” thick, 
Subrounded fine gravel in clay-sand matrix

 Silty sandy gravel @30’, grades to coarser grained, 
Gravel horizon starting from 29’ to 33’, with various fines

amounts
Alternating silty gravel and sandy silt horizons 

BORING No. 3 
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ML-SM99      _
_

GM-SM16760_
GM_

SM-GM4/3_
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ML-SM_
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SM-ML_
_

SM954/3_
2.5Y      _

ML-SM17750_
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GM-SM5Y_
ML94_
SM_

ML-SM518245_
_

GM4/4_
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GM-ML10Y      _
SP-SM5/2_
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GM47.5YR192  35_
CL-SC_

_
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GM_

DESCRIPTIONMATERIAL

 Alternating silty gravel and sandy silt horizons

 Change to clay at 34’, blackish clayey sand
Gravel horizon @ 35’4” change to orange sand with scattered

gravel.
36’9” change to gray SP clean sand, 
Change to silt @37’4”, olive to gray
Coarsening downward sequence, grades to silty sand and

clean sand
Gravel-silt and sand mixture. Greenish grey
Grades to clayey, change to silt-clay with fine sand.

Dark grey silt-clay-sand mixture from 40’ to 41’5”
Light orange sand lens @43’5” lamination 1cm to 2cm
 Gravel zone @ 43’8”, followed by light buff-colored sand lens

at 43’10”

 Change to dark grey silt-sand mixture, 
Grades to bluish gray, fine to very fine sand, 
Very silty, scattered fine gravel, medium sand
Change to silt, 
Gravel and sand lens @47’2” to 47’7”
 Back to sandy gravelly silt, olive grey

 50’ - 54’ fine sand and silt mixture, trace clay, little to no
gravel, very moist, dense, stiff, medium to dark grey

Fluvial Deposits (Qof)
  @54’ grades to silty gravelly sand, orange brown to grey
 Blackish brown coarse gravel horizon in sand silt matrix
@55’6” change to sand-silt, brown, orange red tinge, 
@57’ sand, fine-grained, scattered gravel. 
@57’10” 2cm light tan, sand-gravel lens
 @58’8” grades to more gravel, slate fragments, orange

brown, with dark grey slate, moist dense.

Coarse sand and gravel in fine to medium silty sand matrx to
about 60’8”

Grades to silt-sand, fine-grained, scattered gravel

BORING No. 3 cont’d 
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SP/ML14780_
SM-SP_

CL_
ML95_

SP-SM_
SM86/615275_
CL10YR_
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SM99_

SM-SP_
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      _
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4/3_

ML-SM77.5YR162  65_
SM_

_
SM-ML99_
ML-SM_

DESCRIPTIONMATERIAL

Grades to silt-sand, slightly clayey, @ 60’9”
 Blackish grey sand lens at 61’1”

 Mixed sand, silt and scattered gravel, interlayered coarser
and finer layers alternate.

Alternating silt and sand, general same color and hue.

Mixed clayey and silty sand horizons, Clay at 67’3” and 67’9”

wet.
Gravel at 69’6”
Relatively clean medium grained sand, slightly silty, @71’

grades to silty sand
Grades to increased clay, sandy silt

 Clay @ 74’ 3” grades to SM-ML, 
coarsens to Sand @75’, brown

 Alternating fine-grained horizons of sand, silty sand, sandy
silt, sandy silty clay, and clayey sandy silt form 71’ to
end of boring @ 80’

 End of Boring at 80’. No Caving. Groundwater standing in
borehole at 47’. Hole Grouted, Drill cuttings hauled
offsite.
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Poorly graded gravels or gravel-sand mixtures,
 little or no fines.

(Little or no fines)GRAVELS GP

(More than 50% of
 material is SMALLER
 than No. 200 sieve
 size)

    FINE
GRAINED
   SOILS

BOUNDARY  CLASSIFICATIONS:

SILT  OR  CLAY

(More than 50% of
 material is LARGER
 than No. 200 sieve
 size)

HIGHLY    ORGANIC    SOILS

JOB NAME :

 COARSE
GRAINED
   SOILS

Organic clays of high plasticity, fat clays.

Organic clays of medium to high plasticity, organic silts.

FIGURE No.

JOB No.

Soils possessing characteristics of two groups are designated by
  combinations of group symbols.

U.   S.          S  T  A  N  D  A  R  D       S  I  E  V  E       S  I  Z  E

FINE

P  A  R  T  I  C  L  E            S  I  Z  E             L  I  M  I  T  S

NO. 40

FINE

NO. 200

COARSEMEDIUM

NO. 10 NO. 4

SAND

(12 in. )

COARSE

 in.3
4

3 in.

GRAVEL
COBBLES BOULDERS

Peat and other highly organic soils.Pt

OH

I-8

 Organic silts and organic silty clays of low plasticity.

Organic clay of low to medium plasticity, gravelly clays,
  sandy clays, silty clays, lean clays.

(Appreciable amt.
 of  fines)

(Liquid  limit  GREATER  than  50)

SILTS    AND    CLAYS

(Liquid  limit  LESS  than  50)

SILTS    AND    CLAYS

 Organic silts, micaceous or diatomaceous fine
    sandy or silty soils, elastic silts.

CH

MH

OL

Organic silts and very fine sands, rock flour,
silty or clayey fine sands or clayey
silts with slight plasticity.

Clayey sands, sand-clay mixtures.

CL

ML

SC

SANDS
(More than 50% of
 coarse fraction is
 SMALLER than the
 No. 4 sieve size)

    SANDS
WITH FINES

(Little or no fines)
CLEAN SANDS

(More than 50% of
 coarse fraction is
 LARGER than the
 No. 4 sieve size)

  GRAVELS
WITH FINES

(Appreciable amt.
 of  fines)

Silty sands, sand-silt mixtures.

Poorly graded sands or gravelly sands,
 little or no fines.

Well graded sands, gravelly sands,
little or no fines.

SM

SP

SW

Clayey gravels,  gravel-sand-clay mixtures.

Silty gravels,  gravel-sand-silt mixtures.

GC

GM

  GROUP
SYMBOLSMAJOR    DIVISIONS

  CLEAN
GRAVELS

Well graded gravels, gravel - sand mixtures,
little or no fines.

TYPICAL    NAME

GW

Proposed Multifamily Residential Building Project
1749 & 1751 Malcolm Avenue & 1772 Glendon Avenue
Los Angeles, CA 90024 15-363-02

GEOTECHNICAL . GEOLOGY . ENVIRONMENTAL
ENGINEERING CONSULTANTS

www.aessoil.com
(818) 552-6000

C M

UNIFIED SOIL CLASSIFICATION SYSTEM
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APPENDIX II
LABORATORY TESTING PROCEDURES

Moisture Density
      The moisture-density information provides a summary of soil consistency for 

each stratum and can also provide a correlation between soils found on this site and 

other nearby sites.  The tests were performed using ASTM D 2216-04 Laboratory 

Determination of water content Test Method. The dry unit weight and field moisture 

content were determined for each undisturbed sample, and the results are shown on log 

of exploratory borings. 

Shear Tests
     Shear tests were made with a direct shear machine at a constant rate of strain.  

The machine is designed to test the materials without completely removing the samples 

from the brass rings.  The rate of shear was determined through determination of the 

rate of consolidation of the foundation bearing materials.  Considering that such soils 

are fine grained in nature with a t90 value of less than 27 seconds, the rate of shearing 

was selected as 0.005 inches per minute.

 A range of normal stresses was applied vertically, and the shear strength was 

progressively determined at each load in order to determine the internal angle of friction 

and the cohesion.  The tests were performed using ASTM D 3080-04 Laboratory Direct 

Shear Test Method. The Ultimate shear strength results of direct shear tests are 

presented on Figure No. II-1 within this Appendix. 

Consolidation
     The apparatus used for the consolidation tests is designed to receive the 

undisturbed brass ring of soil as it comes from the field.  Loads were applied to the test 

specimen in several increments,  and the resulting deformations were recorded at time 

intervals.   Porous stones were placed in contact with the top and bottom of the 

specimen to permit the ready addition or release of water. ASTM D 2435-04 Laboratory 

Consolidation Test Method. 
 Undisturbed specimens were tested at the field and added water conditions. The test 

results are shown on Figure No. II-2 within this Appendix.
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B-2 @ 2' Ø = 16°            γd = 108 pcf
                   C = 450 psf      W = 17%

B-1 @ 5' Ø = 23°            γd = 117 pcf
                   C = 250 psf      W = 12%
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B-2 @ 2'

B-2 @ 10'
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Appendix IV – Miscellaneous Attachments 

   Geomorphic Terrace Map (Miles Kenney) 

Mactec Geophysical Anomaly Map 

  Kenney Right vs. Left Lateral Model, Fault Map, 2014 

   Street Closure, Encroachment and Excavation Permits 



Faults
(MACTEC, 2010)
        Seismic line

5555000050005000550

OLYMPIC      BLVD

Ohio St.

010002000300040005000
                                  Scale (feet)  -  1:24,000
Contour interval 5 and 25 feet, datum is mean sea level.
Base survey data collected from 1923 to 1925 by the USGS. 

N

AVENUE OF THE STARS
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Wishire Blvd

Approximate limits of remnant fan-terrace 
surface that may be 120 to 40 kya.  
(terrace Qt-BC1)

Approximate limits of remnant fan-terrace 
surfaces that may be 580 to 350 kya
(terrace Qt-BC2)

Approximate limits of remnant marine 
terrace  surface 

Generalized elevations extropolated over 
degraded terrace surfaces. Number in bold
indicates approximate elevation in feet.
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KGS (2014).
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Formation
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cross represents horizontal bedding.  
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Yerkes (1976), KGS (2014) 
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Figure 7: Fault Studies during Draft EIS/EIR

 






