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 INTRODUCTION 

 

The following report summarizes findings of our geologic and soils engineering exploration 
performed on the subject property.  The purpose of the exploration was to evaluate the 
nature, distribution, engineering properties, relative stability, and geologic structure of the 
earth materials underlying the property with respect to future construction of a single family 
dwelling, pool, deck, and private street improvements. 
 
It is the intent of this report to aid in the design and completion of the proposed project and 
to reduce certain risks associated with construction projects.  This report is prepared for the 
use of the client and authorized  agents and  should not  be considered  transferable.  Prior to 
use by others, the site and this report should be reviewed by Grover-Hollingsworth and 
Associates, Inc.  Following review, additional work may be required to update this report. 
 

  EXPLORATION 

 

The scope of our exploration was based on the preliminary plan prepared by Ameen Ayoub 

Design Studio and preliminary development information provided by the architect.  The 

exploration was limited to the area of the proposed project, as shown on the enclosed 
Geologic Map and cross sections. 
 
The field exploration was conducted on February 15 and 16, 2016, with the aid of a hand 
labor.  Exploration included excavating five test pits to depths of 4½ to 8½ feet and 
obtaining samples.  Downhole observation of the earth materials encountered in the test pits 
was performed by the project geologist/engineer.  Excavations were backfilled and tamped 
but should not be considered compacted. Bedrock exposures adjacent to and within the 
property were mapped where possible.   
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Office tasks included laboratory testing, engineering analysis, review of the 1928 and 1952 
series air photos, review of City records, and the preparation of this report. Test pits are 
logged on plates A-1 through A-5.  Laboratory test methodology and results are discussed in 
the Appendix and are presented on plates A and B.  Surface geologic conditions, existing 
site improvements, and the locations of the test pits are shown on the enclosed Geologic 
Map.  Subsurface distribution of the earth materials, projected geologic structure and 
contacts, existing structures and the proposed project are shown on sections A, B and C, 
which form the basis for the enclosed slope stability, temporary stability, and retaining wall 
calculations. 
 

  PROPOSED DEVELOPMENT 

 
Information concerning the proposed development was provided by the architect.  This 
information formed the basis for the field exploration.  Preliminary development plans were 
not available at the time of our exploration.  However, the preliminary plan, prepared by 
Ameen Ayoub Design Studio, was reviewed subsequent to our field exploration.   It is 
currently our understanding that the project consists of constructing a multilevel dwelling 
over a descending slope.  The dwelling will include semi-subterranean parking and will be 
accessed by a pile supported structural deck driveway. Retaining walls ranging up to 41 feet 
in height are planned for the subterranean portion of the proposed dwelling.  A pool is 
planned off the next to lowest floor level and a deck is planned at the lowest level.  
 
The project will also include improving the adjacent segment of an existing private street.  It 
is proposed to widen the private street in the downslope direction by constructing a pile 
supported structural deck.  The upslope side of the street will be provided with an impact 
wall to mitigate the risk of rock fall from the very steep offsite ascending cut slopes.   
 
Formal plans have not been prepared and await the conclusions and recommendations of 
this exploration. 
 

 SITE DESCRIPTION 

 

The subject property consists of a partially graded vacant hillside lot located in the 
Hollywood area of Los Angeles, California.  Past grading has consisted of cutting in the 
south-central portion of the site and casting fill over the slopes in the northerly portion of the 
property as part of the grading of a private street.  The cutting in the south-central portion of 
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the site appears to have been performed to reduce the required height of an offsite, very high 
retaining wall. 
 
The property is situated on the southern flank of the Santa Monica Mountains.  Slopes 
associated with the subject property generally face south to west.  The highest slope exists 
in the northwestern portion of the site.  This slope descends towards the west and has a 
maximum height of approximately 190 feet (see Section A).  Slope gradients range greatly 
on the subject property from approximately 3:1 to near vertical with an overall gradient of 
approximately 1½:1 to 1¼:1.  Steep cut slopes exist along the private street that exists 
within and adjacent to the upslope portion of the subject property.  These steep cut slopes 
have a maximum height on the order of 30 feet.  A steep natural slope exists in the western 
portion of the site where an outcrop of bedrock exists. 
 
The site is presently undeveloped with the exception of a narrow private street in the 
northern portion that is paved with asphalt.  A very high, offsite, stacked retaining wall that 
is a maximum of 55 feet high exists near the property line in the southeastern portion of the 
site (see Section B and the research section herein).   
 
Vegetation on the subject property consists primarily of weeds, chaparral and scattered 
trees.   
 
Drainage on the subject property is primarily by sheetflow over the existing contours.  
Water flowing over slope contours in the southeastern portion of the property eventually 
reaches an offsite concrete surface drain associated with the very high offsite retaining wall.  
This water is directed to a collector where we assume that it is carried by a buried pipe 
system to the public street south of the subject property.  Water along the private street is 
marginally controlled by the tilt of the pavement towards the upslope direction and the flow 
appears to concentrate along the upslope edge of the street.  This drainage flows west and 
north along the private street where it reaches a public street.  Portions of the private street 
are not provided with curbs or berms for drainage control.  This may allow water to spill 
over the downslope edge of the private street.  However, signs of severe erosion were not 
found.   
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 RESEARCH FINDINGS 
 

As part of our work, records at City of Los Angeles Department of Building and Safety 
were researched.  Geotechnical documents for the subject property were not found during 
our research.  However, numerous documents regarding offsite properties located 
downslope and to the south of the subject property were reviewed. 
 
Several offsite lots (Lots 66 through 71 of Tract 8401) were developed together.  A geologic 
and soils engineering report was issued by Moore & Taber, on February 21, 1978.  This 
report includes several addresses from 1736 to 1764 Viewmont Drive.  The Moore & Taber 
report indicates that four to six dwellings were proposed.  This report is apparently based 
upon field exploration that included mapping exposed bedrock outcrops and collecting two 
samples of the earth materials.  Subsurface exploration was apparently not performed by 
Moore & Taber.  Moore & Taber indicates that the small percentage of visible adverse 
joints in outcrops suggests they are not a problem.  Slope stability calculations performed by 
Moore & Taber indicate slopes associated with the proposed development have a factor of 
safety in excess of 1.5 with respect to gross stability.  Moore & Taber indicated that footings 
should be founded in undisturbed bedrock and that structures should be located a minimum 
of 15 feet from the break in the slope along the street(?).  Tests performed by Moore & 
Taber to determine the strength of the bedrock consisted of unconfined compressive 
strength.  The cohesion determined based upon test results is 42,033 pounds per square foot.   
 
A report by Kovacs Byer and Associates, dated December 21, 1989, for properties known 
as 1778 and 1770 Viewmont Drive was reviewed.  This report references a previous report 
dated October 11, 1989 and a City review letter dated December 20, 1989.  KBA indicates 
that the up to 50-foot-high retaining walls were to be designed for an equivalent fluid 
pressure of 43 pounds per cubic foot and that vertical cut slopes could be excavated up to   
20 feet in the bedrock for temporary conditions.  Shoring piles were to be used for cuts 
higher than 20 vertical feet.  The City approved the KBA report in a letter dated           
January 16, 1990.   
 
The J. Byer Group, Inc. issued an update report on September 2, 1992, for proposed 
dwellings located at 1770 and 1778 Viewmont Drive.  This report indicates that grading was 
to be completed and the rear yard retaining walls were to be constructed.  The J. Byer Group 
reports that the grading performed to date was not in conformance with the City approval 
letter and previous geologic and soils engineering reports.  A vertical cut slope located on 
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Lot 67 had a maximum height of 36 feet which exceeded the recommended 20-foot 
maximum.  Byer recommended that a temporary compacted fill buttress be placed against 
the toe of the high cut slope to reduce the maximum vertical height to 20 feet.  The rear yard 
retaining wall/solider pile system was to be designed for an equivalent fluid pressure of      
43 pounds per cubic foot based upon the J. Byer report.  The City approved this report in a 
letter dated October 19, 1992.   
 
A preliminary geotechnical engineering evaluation report was issued by Testing          
Engineers-Los Angeles, Inc. (TELA) on January 27, 2000, for proposed building pads for 
eight single-family dwellings located on Lots 66 through 73, Tract 8401 (Viewmont Drive).  
This report is based upon subsurface exploration that includes six test pits excavated to 
depths of up to 5.2 feet.  TELA indicates that some of the building pads would be prepared 
by partly cutting and partly filled.  TELA recommended that the cut portion of the transition 
lots be over-excavated to a depth of 3 feet or more below the bottom of the future footings 
and replaced with compacted fill.   
 
TELA provided the following recommendations for a stacked retaining wall condition, with 
a total combined height of approximately 50 feet:  The lower approximately 25-foot-high 
wall, which will have a level backfill, could be designed for 30 pounds per cubic foot.   The 
upper approximately 25-foot-high retaining wall, which would have an up to 2:1 gradient 
backfill was to be designed for 42 pounds per cubic foot.   
 
The City apparently requested additional information regarding the above summarized 
TELA report.  TELA issued an addendum on May 2, 2000, addressing several City issues.  
The primary issue discussed is that the City requested analyses to demonstrate that the 
lateral passive resistance of the upper tier retaining wall piles do not load the lower retaining 
wall.  TELA maintained that the design recommendations provided in the previous report 
were suitable for the proposed retaining walls.  TELA reiterated that the upper retaining 
wall would not derive passive support from the backfill behind the lower retaining wall and 
would be supported by friction piles extending into bedrock.  However, TELA provided a 
second analysis that assumed an interaction between the two walls and determined that the 
lower wall should also be designed for 42 pounds per cubic foot.   
 
 
The City requested additional information in a letter dated June 7, 2000.  TELA issued 

another addendum report on June 29, 2000 to address the City issues.  The City requested 
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additional information regarding reduction in the lateral pile capacity or increase in 

deflection associated with lateral group effects of the lined piles.  The City again requested 

additional analyses regarding stacked retaining wall conditions.  TELA graphed results for 

retaining wall calculations varying in height from 20 to 45 feet.  The equivalent fluid 

pressure ranges from 30 pounds per cubic foot for a 20-foot-high wall to 39 pounds per 

cubic foot for a 45-foot-high wall.  The City requested information regarding freeboard 

height for the upslope retaining wall.  TELA recommended 2 to 3 feet of freeboard 

depending on wall location and backslope gradient.   

 

TELA indicates that spill fill and loose material previously mantling the slope above the 

proposed retaining walls had been removed.  (It should be noted that since these high 

retaining walls are essentially on the property line common with the subject property, this 

suggests that grading for the offsite property was performed on the subject property.  We 

were unable to find any evidence of permission to perform this grading on the subject 

property.  It should also be noted that a low gradient cut clearly extending into bedrock 

within the limits of the subject property exists adjacent and upslope of the highest 

proportion of the offsite retaining wall.)   

 

TELA estimated that a single 20-foot-high retaining wall would deflect on the order of         

1 inch during construction and might deflect up to 1 inch after construction.  For the two 

tiered retaining walls up to a total height of 50 feet, TELA estimated the combined 

deflection would be on the order of 2 to 3 inches during construction and 3 to 4 inches 

following construction.  Strength parameters utilized for retaining wall analyses include a 

cohesion of 260 pounds per square foot and a phi angle of 38 degrees.  The City of Los 

Angeles approved the TELA reports in a letter dated July 27, 2000.   

 

 EARTH MATERIALS 

 

Fill 
Fill was observed in all of the test pits.  The depth of fill where observed varies from            

1/2 to 2 feet. Greater depths of fill may occur on the site near the private street.  The fill 

primarily consists of silty sand that is light orange-brown, light tan with white specks, dry to 

slightly moist and loose to slightly dense.  The fill contains rootlets and rodent burrows in 

most locations observed. 
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Soil 
Natural residual soil was encountered in all of the test pits, except TP-3, with an observed 
thickness of 1/2 to 3 feet.  The soil consists of silty sand that is commonly light brown, 
brown, moist and slightly dense.  The soil is porous and contains rootlets in most locations 
observed.    

 
Bedrock 
Bedrock consisting of cretaceous granite underlies the property and was encountered in all 
of the test pits and at outcrops in several locations on and adjacent to the site.  The bedrock 
is typically speckled white, orange-brown, black, moist, and hard.  The bedrock is generally 
moderately weathered and massive.  The upper approximately 1½ feet of bedrock was 
observed to be highly weathered in test pit TP-2.   
 

 GROUNDWATER 

 

Seeps, springs, or groundwater were not encountered during our exploration.   
 

 RAIN DAMAGE 

 

Evidence of relatively recent rain damage such as slope failures or landslides was not 
observed on the property, and research of city records does not indicate previous problems 
on the site.  However, evidence of significant erosion along the downslope edge of street 
pavement exists in the northeastern portion of the site.  No berm or curb exists along this 
portion of the street.  Earth materials under the downslope edge of the pavement have 
eroded and portions of the street paving appear to be missing.   
 

 REGIONAL GEOLOGIC SETTING 

 
The site is situated on the southern flank of the Santa Monica Mountains.  The Santa 
Monica Mountains and environs are located along the southern margin of the Transverse 
Ranges geomorphic province.  The Transverse Ranges are characterized by broadly 
east/west-trending mountain ranges, valleys, folds, and active faults.  The east/west-trending 
features are anomalous to California and are thought to be related to crustal compression 
due to a large bend in the San Andreas Fault as it passes around the southern end of the 
Sierra Nevada.  The geologic structure of the Santa Monica Mountains is that of a large, 
asymmetric, south-vergent anticlinal structure.  The crest of the anticline roughly follows 
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the crest of the mountain.  The south margin of the Santa Monica Mountains, and that of the 
Transverse Ranges, is marked by east-trending reverse, oblique slip, and left-strike-slip 
faults extending for over 125 miles (Dolan et al. 1997).  The transverse ranges extend from 
the Cajon Pass to Anacapa Island, and farther off shore. 
 
Local faults of interest forming the southern boundary of the Transverse Ranges consist of 
(east to west) the Raymond, Hollywood, Santa Monica, Anacapa-Dume, Malibu Coast, and 
others, collectively referred to as the Transverse Ranges Southern Boundary Fault System 
(Dolan et al. 1997).  These faults accommodate left-reverse motion.  Many of these faults 
are considered active, and are capable of producing strong ground shaking and ground 
surface rupture. 
 

 LOCAL GEOLOGIC STRUCTURE 

 
The bedrock described is common to this area of the Santa Monica Mountains.  The granite 
bedrock is generally massive and lacks significant structural trends.  However, subtle 
foliation is present in some locations. 
 
Foliation planes mapped in the excavations and within outcrops generally dip moderately to 
steeply toward the northeast.  This orientation is generally consistent with the regionally 
mapped trends.  
 
Joint planes mapped most commonly dip steeply to near vertically in all various directions.  
Faults observed during our exploration also dip steeply to vertically and trend east by 
northeast and west by northwest.   
 
The geologic structure is favorably oriented for stability of the site and proposed project 
with respect to sliding along foliation.  The generally massive nature of the bedrock is 
favorable for the gross stability of the site.  Kinematic analyses suggest that most of the joint 
foliation and shear planes either do not intersect in an adverse fashion or have sufficient 
safety factors. Significant faults, folds, or other geologic hazards were not encountered 
during exploration. 
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 SEISMIC CONSIDERATIONS 

 

Earthquake Fault Zones 
The State of California enacted the Alquist-Priolo Special Studies Act of 1972, which went 
into effect in early 1973.  The Alquist-Priolo Act is intended to prohibit the location of most 
structures for human occupancy across a known active fault that intersects the ground 
surface, thereby mitigating fault-rupture hazard.  The Alquist-Priolo Act requires that the 
State Geologist delineate "special studies zones" along active surficial faults.  Development 
within these Special Studies Zones must include geologic investigation demonstrating the 
absence of a surface displacement threat.  Special Studies Zones have been renamed 
Earthquake Fault Zones. 
 
The maps depicting the Earthquake Fault Zones are issued by the California Department of 
Conservation, California Geological Survey (CGS).  An earthquake fault which is well 
defined, active, or sufficiently active (active within the last 11,000 years) and breaks or 
nearly breaks the ground surface is subject to zoning.  An Earthquake Fault Zone is 
ordinarily established from 200 feet to 500 feet from an identifiable recent break.  Recent 
breaks are determined by surface and subsurface exploration by the CGS, and their review 
of previous work by others. 
 
The site is not located within an Earthquake Fault Zone, and no zoned faults cross the site or 
are in close proximity.  The nearest zoned fault is the Hollywood Fault in the Hollywood 
Quadrangle located approximately 3500 feet to the southeast. 
 
Traces of the Hollywood Fault have been mapped approximately 3000 feet of the subject 
property by Dibblee (see enclosed map).  The Hollywood Fault is a left-lateral reverse fault 
which is a part of the Transverse Ranges Southern Boundary Fault System (Dolan et al. 
1997) that extends approximately 65 miles from Anacapa Island to the eastern end of the 
Santa Monica Mountains. Although geomorphic features throughout this area have been 
obliterated or modified by urban development, the Hollywood Fault is expressed along the 
base of the Santa Monica  Mountains  by  scarp-like features and a steep alluvial front.  
Dolan et al. (1997) map the Hollywood Fault as extending 8½ miles west from the eastern 
end of the Santa Monica Mountains to a northwest-trending feature referred to as the west 
Beverly Hills Lineament which is located west of the Benedict Canyon Fan (Dolan, 2000).  
This lineament may represent an east-dipping normal fault at a left step between the 
Hollywood and Santa Monica Faults or a strike-slip extension of the Newport-Inglewood 
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Fault (Dolan et al. 2000).  Dibblee (1991) maps the Hollywood Fault as extending farther to 
the west, to the 405 Freeway yielding a fault length of 11 miles. 
 
Dolan and others (1997) have performed an extensive study along the eastern portion of the 
Hollywood Fault.  Dolan maps the east portion of the Hollywood Fault and its splays in 
approximately the same location as Dibblee.  Dolan's work included subsurface exploration, 
and review of logs of borings, seismic trenches, storm drain excavations, and Metro Rail 
tunnel excavations by others.  Dolan (1997) dated charcoal samples from recent trenches 
and concludes that the most recent surface rupture along the Hollywood Fault occurred 
between 4,000 and 20,000 years ago.  Further time constraints could not be made.  Dolan et 
al. provide an approximate 4,000 year recurrence interval for moderate-size M6.6 events on 
the Hollywood Fault although this estimate is not well constrained.  Dolan concluded that 
the fault is probably active.   
 
Dolan, Stevens and Rockwell (2000) subsequently conducted an additional detailed study 
for a portion of the Hollywood Fault Zone in using large-diameter bucket-auger borings 
placed directly adjacent to one another.  The “borehole transect” located on Camino 
Palermo north of Franklin Avenue, consisted of drilling 11 adjacent bucket-auger borings 
to create a continuous subsurface profile across an approximately 12-meter-wide zone of 
offset alluvial sediments identified during previous borehole studies.  Dolan identified 
five different alluvial units in the borehole transect.  Radiocarbon dating of the youngest 
alluvial deposit (Unit 1) indicates an approximate radiocarbon age of 2,950 years before 
present (ybp), while the oldest deposit (Unit 5) has a radiocarbon age ranging from 
18,809 to 19,789 ybp. 
 
Data from the borehole transect revealed distinctive zone of closely spaced strands 
confined to a 1.8-meter-wide fault zone.  Most of the fault strands consisted of 1- to     
12-mm-wide zones of gray to yellow-brown staining that cut across the upper boundary 
of Unit 4.  Up to 120 centimeters of mountain-side down separation is described along 
several closely-spaced fault strands.  A southerly strand of the fault extended up to         
40 centimeters into Unit 3, and exhibited approximately 55 centimeters of brittle, 
mountain side down vertical offset.    The erosional contact between Units 2 and 3 was 
not offset by faulting.  The most recent surface rupture on the Hollywood Fault is 
therefore thought to have occurred after development of the buried Unit 4 soil and after 
its burial by at least the lower parts of Unit 3, but before burial of unfaulted, upper 
portion of Unit 3 (approximately 6,000 to 7,000 ybp).  The predominant strike of the fault 
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and associated strands is generally north 85 degrees east, with steep northerly dips 
ranging from 80 degrees to vertical.  
 
Dolan (2000) reveals that the most recent surface rupture event on the Hollywood Fault 
occurred between 6,000 and 11,000 ybp, and most likely between 7,000 and 9,500 ybp, 
thus confirming Holocene activity on the fault.  Earlier surface ruptures may have 
occurred between 10,000 and 20,000 ybp, suggesting a relatively long recurrence interval 
for surface rupture events.  Dolan further infers that movement on the fault occurs at 
either a very slow slip rate, or in infrequent large-magnitude events.  Dolan speculates 
that the large magnitude events (if they occur) may be accompanied by movement on the 
Santa Monica Fault to the west.  Dolan further states that the most recent surface rupture 
event on the Hollywood Fault probably was not accompanied by rupture on the Santa 
Monica Fault. 
 
The Hollywood Fault has recently been included in an Earthquake Fault Zone by the State 
in the Hollywood Quadrangle (California Geological Survey 2014).  The portion of the 
Hollywood Fault in the Beverly Hills Quadrangle has not yet been included in an 
Earthquake Fault Zone, although it is our understanding that the State is considering zoning 
portions of the Hollywood Fault in the Beverly Hills Quadrangle. 

 
Splays of the Benedict Canyon Fault are mapped approximately 1½ miles to the northwest 
of the subject property by Dibblee.  The Benedict Canyon fault zone is an ancient group of 
faults that trend northeast through the Santa Monica Mountains, through parts of the San 
Fernando Valley and to the Eagle Rock Fault Zone.  Weber et al. (1980) found no surface 
evidence suggesting recent movement along the Benedict Canyon Fault Zone during their 
study.  The Benedict Canyon Fault is not considered to be an active fault. 

 
Strong Ground Shaking-2013 CBC 
The majority of Southern California, including all of Los Angeles and Ventura counties, 
falls within a zone requiring structural design to resist earthquake loads.  Section 1613 of the 
2013 California Building Code (CBC) which is based on the 2012 International Building 
Code (IBC) requires mapped risk-targeted considered earthquake (MCER) ground motion 
response acceleration. These parameters include 5-percent critical damping at 0.2 seconds 
(Ss) and 1.0 seconds (S1). In addition, a Site Class and site coefficients Fa and Fv must be 
assigned for use in structural design relative to strong ground shaking.   
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The mapped spectral acceleration parameters (Ss and S1) are determined utilizing Figure 
1613.3.1(1) and 1613.3.1(2) of the 2013 CBC or the geographic location (latitude and 
longitude) of the site using the USGS interactive website “U.S. Seismic Design Maps” at 
http://earthquake.usgs.gov/designmaps/us/application.php.  Site coefficients Fa and Fv can 
also be obtained from the USGS program or from tables 1613.3.3(1) and 1613.3.3(2) 
included in the 2013 CBC.  
 
The 2013 CBC assigns a site class based on the average soil properties within the upper   
100 feet of the soil profile.  Site Class B and C is applicable for the subject property.  Site 
Class B is applicable for foundations located more than 20 feet below grade.  
 
Section 20.3.4 of 2010 ASCE 7 which is part of the 2013 CBC states: 
 

“The shear wave velocity for rock, Site Class B, shall be either measured on site or 
estimated by a geotechnical engineer, engineering geologist, or seismologist for 
competent rock with moderate fracturing and weathering. Softer and more highly 
fractured and weathered rock shall either be measured on site for shear wave velocity or 
classified as Site Class C” 
 
The subject property consists primarily of a (natural lot) in hard granite bedrock.  The 
proposed residence will be excavated significantly into the slope.  Those foundations 
located at least 20 feet below grade will be in hard granite.  
 
Based on the competency and hardness of the granite/basalt bedrock encountered in the 
test pits, it is our estimation that the shear wave velocity of the site exceeds 2,500 feet per 
second.  The portion of the residence bearing more than 20 feet below grade will be 
supported in the slightly weathered bedrock that is not fractured and therefore the use of 
Site Class B is justified.  
 
Site class, spectral accelerations and seismic design coefficients have been determined for 
the site based on tables 1613.3.3 (1 and 2) of the 2013 CBC and the USGS interactive U.S. 
Seismic Design Maps website utilizing the 2010 ASCE 7 option.  The required design 
parameters and coefficients are provided in the following table. 
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   Spectral Response Spectral Response Site Site 
 Site Acceleration (0.2s) Acceleration Coefficient Coefficient 
 Class Ss (g) S1 (g) Fa Fv 

 
 B 2.513 0.909 1.0 1.0 
 C 2.513 0.909 1.0 1.3 
 
  Design Spectral Response  Design Spectral Response  
  Acceleration (0.2s)  Acceleration (1.0s) 
  SDS  SD1 
 
 B 1.675  0.606 
 C 1.675  0.788 
 

Peak Ground Acceleration  
Analysis of the seismic stability of slopes and seismic forces on retaining walls requires 
an estimate of the peak ground acceleration (PGA) at the site.  The PGA is a function of 
the distance of the site from a seismic source, the type and magnitude of fault movement, 
the shear wave velocity of the soil/rock, and the period of time under consideration. The 
current City of Los Angeles geotechnical guidelines allow the use of a PGA equal to 2/3 of  
PGAM, where PGAM is determined in accordance with Figure 22-7 and equation 11.8-1 of 
the 2010 ASCE 7. The PGAM value can be obtained using the USGS interactive U.S. 
Seismic Design Maps website http://earthquake.usgs.gov/designmaps/us/application.php 
utilizing the 2010 ASCE 7 option and Site Soil Classification B. The PGAM for the site 
determined utilizing this method is 0.976g. Based on the City of Los Angeles Guidelines 
a PGA = 2/3 PGAM = 2/3 (0.976 g) = 0.651g is applicable for seismic slope stability and 
for the seismic retaining wall analysis.   
 
Per “Recommended Procedures for Implementation of DMG Special Publication 117, 
Guidelines for Analyzing and Mitigating Landslide Hazards in California,” Blake (2002), 
seismic slope stability analyses require an estimate of the earthquake magnitude and 
source distance. We have utilized the USGS 2008 Interactive Deaggregations to estimate 
the earthquake magnitude and source distance using the website 
https://geohazards.usgs.gov/deaggint/2008/.  The USGS interactive website requires an 
estimate of the shear wave velocity for the upper 30 meters of the site (Vs

30) and the 
geographic location of the site.  We have estimated the Vs

30 = 760 m/s which corresponds to 
Soil Site Class B/C).  The current standard of practice accepted by the City of Los Angeles 
is to utilize an exceedance probability of 10 percent in 50 years or a return interval of        
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475 years.   The website provides a mode magnitude of M = 6.58; and modal source 
distance ranging from 3.6 to 4 km for the site.  
 
We determined a seismic coefficient using recommendations in the screening procedure 
in “Recommended Procedures for Implementation of DMG Special Publication 117, 
Guidelines for Analyzing and Mitigating Landslide Hazards in California,” Blake (2002). 
The screening procedure requires determination of a factor (feq) relating slope 
displacement to earthquake magnitude and distance.  This factor feq was determined 
utilizing a magnitude M6.58 at a distance less than 3.5 kilometers.  We used the 5cm 
displacement threshold.  The factor feq is 0.455.  This factor is multiplied by probabilistic 
maximum horizontal soft rock acceleration to obtain seismic coefficient K of 0.296g.   
 
The proposed structure will be subjected to moderate to strong ground shaking should one 
of the many active Southern California faults produce an earthquake.   
 

Seismic Hazards 
The California State Legislature passed the Seismic Hazards Mapping Act of 1990.  The 
Seismic Hazards Mapping Act was signed into law and became effective in 1991.  The 
Seismic Hazards Mapping Act was prompted by damaging earthquakes in northern and 
southern California, and is intended to protect public safety from the effects of strong 
ground shaking, liquefaction, landslides, and other earthquake-related hazards.  The Seismic 
Hazards Mapping Act requires that the State Geologist delineate the various "seismic 
hazards zones."  The maps depicting the zones are released by  the CGS.  The fact that a site 
lies outside of a zone does not mean it is free of seismic or geologic hazards such as 
landslides, lateral spreading, liquefaction or rockfall.  Not all of Southern California has 
been mapped, although, new maps are issued and existing maps are refined from time to 
time.   
 
 
The Seismic Hazards Mapping Act requires a site investigation by a certified engineering 
geologist and/or civil engineer prior to development of a project sited within a hazard zone. 
The investigation is to include recommendations for a "minimum level of mitigation" that 
should reduce the risk of ground failure during an earthquake to a level that does not cause 
the collapse of buildings for human occupancy.  The Seismic Hazards Mapping Act does 
not require mitigation to a level of no ground failure and/or no structural damage. 
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Seismic Hazard Zone delineations are based on correlation of a combination of factors, 
including:  surface distribution of soil deposits and bedrock, slope steepness, depth to 
groundwater, bedding orientation with respect to slopes, bedrock shear strength, and 
occurrence of past seismic failure.  Maps within the series are further designated as 
Reconnaissance, Preliminary, or Official. Official Seismic Hazard Zones Maps are the 
culmination of mapping, analysis, review and comment of CGS, other State agencies, and 
the public following review and revision of the Preliminary Review Map.  The Official 
Maps are the most rigorous and have the highest confidence level. 
 
The CGS has released an official map titled "Seismic Hazard Zones, Beverly Hills 7.5 
Minute Quadrangle,” which is included in Open File Report #98-14, dated March 25, 1999.  
The map delineates areas that have been subject to or are potentially subject to liquefaction; 
and areas where previous landsliding has occurred or conditions for potential permanent 
ground displacements exist as a result of earthquake-caused ground shaking.  Dotted zones 
are for liquefaction hazard.  Shaded zones are for earthquake-induced landslides. 
 
The site is not included within a zone of potentially liquefiable soil.  Liquefaction is not 
considered a hazard at the subject site because the property is underlain by bedrock at a 
relatively shallow depth. 
   
The site is located within an area subject to potential seismic-induced slope instability.  This 
designation has likely been made due to the presence of relatively steep slopes.  The seismic 
stability of the slopes is addressed in the following section. 
 
Earthquake-induced soil densification is not expected to occur on the site.  Ground lurching 
may cause movement in near-surface earth materials or structures located near the top of a 
descending slope that are not properly founded in bedrock with the recommended setbacks.  
 

 SLOPE STABILITY 
 

Gross Stability 
Static and seismic/pseudostatic stability calculations were performed for the existing 
ascending and descending slope.  The calculations were performed using the XSTABL 
Computer Program by Interactive Software Designs or SLIDE Computer Program by 
Rocscience.  We chose the Modified Bishop's Method for circular failures.  A seismic 
coefficient K=0.296g was used in the seismic/pseudostatic analysis.  Deep and shallow 
circular failure surfaces extending through the toe of the slope were analyzed.   
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Calculations indicate the existing west-facing slope below the residence has a static factor of 
safety in excess of 1.5 (and a seismic factor of safety of 1.1) and is therefore considered 
grossly stable (XSTABL files 17563A1, 17563A1S, 17563A3 and 17563A35).  Analyses 
above Blue Heights Drive indicate that the existing largely offsite roadcut has static and 
seismic factors of safety less than 1.5 and 1.0, respectively (XSTABL files 17563A4 and 
17563A42). 
 
Analyses indicate that the slope below the residence along Section B has adequate static and 
seismic safety factors when analyzed through the offsite retaining walls (XSTABL files 
17563B1 and 17563B1S).  The basement retaining wall at Section B requires additional 
static and seismic resistances of 11,253 pounds per lineal foot width (plfw) (EFP = 18.4 use 
30 pcf) and 9,675 plfw, respectively (XSTABL files 17563B2 and 17563B2S).  Failure 
surfaces extending under the basement walls have the required safety factors (XSTABL 
files 17563B3 and 17563B3S).  Analyses above Blue Heights Drive indicate that the 
existing offsite roadcut has adequate static and seismic safety factors (XSTABL files 
17563B4 and 17563B4S). 
 
Analyses indicate that the slope below the residence along Section C has adequate static and 
seismic safety factors when analyzed through the offsite retaining walls (XSTABL files 
17563C1 and 17563C1S).  The basement retaining wall at Section C requires additional 
static and seismic resistances of 21,901 plfw (EFP = 26.1 use 30 pcf) and 17155 plfw, 
respectively (XSTABL files 17563C2 and 17563C2S).  Failure surfaces extending under the 
basement wall have the required static and seismic safety factors (XSTABL files 17563C3 
and 17563C3S).  The largely offsite cut above Blue Heights Drive at Section C has the 
required static and seismic safety factors (XSTABL files 17563C4 and 17563C4S). 
 

Kinematic Analysis 
We have also performed kinematic stability analyses for the steep descending street cut 
slope using Section A.  The kinematic analysis was performed using the ROCKPACK 3 
slope stability program by C.F. Watts et.al.  ROCKPACK 3 for Windows includes the 
programs PLANE, RAPWEDGE, CMPWEDGE, and TOPPLE.  These programs calculate 
safety factors for rock slopes using stereonet plots from STEREONET 9.8 to determine 
whether failures within mapped discontinuities are kinematically possible.  Equations used 
to evaluate planar and wedge failures are based on limiting equilibrium methods developed 
by Hoek and Bray (1981).  The equations for evaluating topple failures are based on sum of 
moments methods from Seegmiller (1982). 
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To satisfy the requirements of the City, we have depicted the mapped discontinuities 
exposed in the roadcut above Blue Heights Drive and on the west-facing slope below the 
residence on stereonet plots using the STEREONET 9.8 computer program.   We divided 
the roadcut slope into west-facing (Slope 1) and south-facing (Slope 2) segments.  The 
west-facing slope below the residence is Segment 3.  The discontinuities evaluated for this 
site include small sealed joints.  We modeled the existing roadcut as a ½:1 (63 degree) 
slope. 
 
The enclosed stereonet plots depict the structural information for the discontinuities using 
dip vectors as recommended in the manual.  For the analysis, zero (0) cohesion and an angle 
of internal friction (phi) value of 36 degrees was used in the model. We have no cohesion, 
creating an excessively conservative analysis.  We have conservatively assumed that the 
discontinuities are continuous and through-going. Our mapping suggests that these joints are 
not continuous for any significant distance, and that do not create evenly spaced joint sets 
that should be analyzed.  Great circles representing each joint plane in the specific zones 
have been drawn on the plots. 
 
The Markland Test Plot (enclosed herein) establishes critical zones for planar wedges and 
for topples.  If great circles for the discontinuities intersect within the critical zones a 
potential for daylighted discontinuities and the potential for planar wedge and topples may 
be present. 
 
The stereonet plots of the great circles for the mapped joint planes have local intersections 
within the critical zones, revealing that there is a potential for planar wedge failures.  The 
numerous analyses enclosed herein indicate that a number of the joint intersections for the 
west-facing slope do not have safety factors of 1.5, indicating that the slopes are 
kinematically unstable.  Many of the analyses yield safety factors below 1.0, which indicate 
that the slopes should be failing.  However, the wedge failures with low safety factors occur 
along joints that are too far apart to intersect.  The only planar intersection that is reasonably 
close is between a 49-degree southwest-dipping joint and a 75-degree south-dipping vein.  
The strength along the vein is likely much higher than assumed. Since the slopes are not 
failing we believe that the strength that we have assigned to the joints is low.  We should 
note that the limit-equilibrium analyses also indicate a safety factor less than 1.5 for Area 1. 
 
The analyses for the south-facing slope east of the fault reveals only a few joint intersections 
which have safety factors less than 1.5.  One such projected wedge failure with a low safety 
factor occurs between south and southwest 60- to 65-degree joints.  These surfaces are 
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essentially parallel to the average 56-degree slope and are not really considered a hazard.  
The joints are also relatively widely spaced.  Another intersection with a low safety factor is 
between a 50-degree southeast-dipping joint and a 79-degree west-dipping joint that are 
widely spaced and are not believed to intersect.  The last low safety factor intersection is 
between the 79-degree west-dipping joint and a 67-degree southeast-dipping joint to the 
east.  These joints will not intersect. 
 
The analyses for Slope Area 3 does not reveal any low safety factor intersections.   
 

Retaining Wall Calculations 
The required lateral load on the proposed retaining wall has been analyzed using Modified 
Bishop's Method and the XSTABL.  Retaining wall and temporary excavation design 
calculations were also performed using the MULT CALC Computer Program by Wolf 
Software.  The program employs a trial wedge analysis, using vectors for each trial wedge 
to arrive at a horizontal thrust.  The factor of safety is applied to the soil strengths. 
 

Seismic Retaining Wall Calculations 
The seismic  loading  on  the   proposed   retaining   walls   has been analyzed using  the 
Modified Bishop’s Method and the XSTABL Program as well as  MULT CALC Computer 
Program by Wolf Software.  The MULT CALC program utilizes the Mononobe-Okabe 
Method to analyze the seismic forces on a retaining wall.  This method requires a horizontal 
seismic coefficient Ah.  The horizontal seismic coefficient can be approximated as one half 
the peak ground acceleration (PGA). The current City of Los Angeles Guidelines allow a 
PGA = (2/3)(PGAM). Therefore, the estimated PGA at the subject site is (2/3)(PGAM) =  
0.651g, as discussed in the Strong Ground Shaking section above.  The horizontal seismic 
coefficient Ah = (1/2)(PGA) = (1/2)(0.651) =0.326g.   
 
The recommended active load using a factor of safety of 1.5 exceeds the combined active 
and seismic load using a factor of safety of 1.0.  Therefore, the active design governs the 
wall design.   

 
The above-described calculations are based upon shear tests of samples believed to 
represent the weakest material encountered during exploration. Cross sections used are 
thought to be the most critical for the slopes or conditions analyzed.  All other slopes of 
flatter gradient or lesser height are considered stable. 
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 ENGINEERING CONSIDERATIONS 

 

Samples of the earth materials were obtained from the site and transported to the laboratory 
for further testing and analysis.  The testing performed is described in the Appendix.   
 

 CONCLUSIONS AND RECOMMENDATIONS 

 

General Findings 
Based upon our exploration, it is our finding that construction of the proposed dwelling and 
the proposed private street improvements are feasible from a geologic and soils engineering 
standpoint, provided our advice and recommendations are made a part of the plans and are 
implemented during construction. 
 
The subject property is underlain by granitic bedrock at a shallow depth.  The stability 
analyses indicate that the existing descending slopes have the required static and seismic 
safety factors when the support provided by the offsite walls is considered.  The ascending 
slope above Blue Heights Drive also has the required static and seismic safety factors when 
analyzed along circular failure surfaces at sections B and C.  The west-facing cut slope 
above Blue Heights Drive (Section A) does not have the required static and seismic safety 
factors of 1.5 and 1.0, respectively.  The kinematic analysis indicates that the west-facing 
slope has factors of safety less than 1.5 for some shallow wedge failures, although most of 
the problematic planes are too far apart to actually intersect.   
 
The City of Los Angeles will require that non-conforming conditions be remediated as part 
of the planned project.  The non-conforming site conditions include the presence of a thin 
wedge of uncertified fill along the downslope side of Blue Heights Drive and a steep 
roadcut along the upslope side of the Blue Heights Drive.  The fill wedge along the 
downslope side of the road should be removed where it extends beyond the residence and 
should be removed and recompacted along with the underlying soil/where situated above 
the residence.  The roadcut above Blue Heights Drive extends offsite.  Two options are 
available to deal with this condition.  The first is to trim the roadcut to a 1:1 gradient if 
offsite grading permission can be obtained.  The second is to construct a debris collection 
impact wall with 5 feet of freeboard along the upslope side of the planned private street.  
 
The recommended bearing material for the planned site improvements is the underlying 
bedrock.  Improvements may be supported by deepened foundations where foundation 
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setback requirements necessitate deepened foundations and/or conventional footings.  
Shoring will be required for the deep excavations associated with the proposed dwelling.  
We recommend that all existing cast fill associated with the private street be removed and 
wasted from the site as part of the proposed project unless it is recompacted where situated 
upslope of the residence.  The downslope side of the private street may consist of a 
structural deck supported by piles bearing in bedrock.  
 
The private street should be provided with an impact wall along the upslope edge for slough 
protection from the steep offsite ascending cut slope, unless offsite permission is obtained to 
trim the slope to a 1:1 gradients.  This wall should be equipped with a minimum of 5 feet of 
freeboard.    
 

Grading 
The following guidelines may be used in preparation of the grading plan and job 
specifications for the retaining wall backfill.  
 
A.  The areas to receive compacted fill shall be stripped of all vegetation, debris, existing 

fill, soil, and soft or disturbed earth materials.  The excavated areas shall be observed 
by the soils engineer and/or geologist prior to placing compacted fill. 

 
B. The exposed grade shall then be scarified to a depth of 6 inches, moistened to 

approximately equal to or slightly above optimum moisture content, and 
recompacted to 95 percent of the maximum density as determined by the latest 
version of ASTM D1557.  Fill types with less than 15 percent finer than .005mm 
should be compacted to 95 percent of the maximum density.  This higher relative 
compaction is required for granular soils by the City of Los Angeles Municipal Code 
Ordinance 171.939 enacted on April 15, 1998. 

 

C. Fill, consisting of earth materials approved by the soils engineer, shall be placed in 
6- to 8-inch thick layers, be moistened to approximately equal to or slightly 
above optimum moisture, and be compacted with suitable equipment.  The 

excavated onsite materials are considered satisfactory for reuse in the controlled fills.  
Imported fill sources should be approved by this office prior to transporting the fill to 
the site.  A minimum 48-hour notice is required to approve imported fill.  Imported 
earth materials should be granular (less than 30 percent passing the #200 sieve) and 
should have an expansion index less than 30.  Soil engineering and/or environmental 
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reports regarding the source site(s) may be required.  Rocks larger than 6 inches in 
diameter shall not be used in the fill. 

 
D.   The fill shall be compacted to at least 95 percent of the maximum laboratory density. 

The maximum density shall be determined by the latest version of ASTM D1557.  
The moisture content of the fill shall be approximately equal to or slightly above 
optimum moisture. 

 
E. Field observation and testing shall be performed by the soils engineer during grading 

to assist the contractor in obtaining the required degree of compaction and the proper 
moisture content.  Where compaction is less than required, additional compactive 
effort shall be made with adjustment of the moisture content, as necessary, until the 
required degree of compaction is obtained.  A minimum of one compaction test is 
required for each 2 vertical feet or 500 cubic yards of fill placed. 

 
F.  Fill slopes may be constructed at a 2:1 gradient per the enclosed calculations and 

shall be keyed and benched into bedrock. Keyways should be a minimum of 8 feet 
wide and 2 feet into bedrock, as measured on the downhill side. 

 
G. The City of Los Angeles requires that an erosion control plan be developed and 

approved  when  grading  is  to  be  performed during the "rainy season" between 
October 1 and April 15. 

 

Spread Footings 
Continuous and/or pad footings may be used to support the residence, pool, decks, and 
retaining walls, provided they are founded in bedrock and slope setback requirements do not 
dictates the use of deepened foundations.  Continuous footings should be a minimum of     
12 inches in width or the minimum width specified by Code.  Pad footings should be a 
minimum of 24 inches square.  Design parameters are outlined in the following chart. 
 
  Minimum 
  Depth into   Passive Maximum 
  Bearing Vertical  Earth Earth 
 Bearing Material Bearing Coefficient Pressure Pressure 
 Material  (Inches)    (psf)   of Friction  (pcf)    (psf)   
 
 Bedrock 12 6,000 0.6 600 12,000 
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Increases in the bearing value are allowable at a rate of 20 percent for each additional foot 
of footing width and 20 percent for each additional foot of footing depth to a maximum of 
12,000 pounds per square foot.  
 
The bearing value indicated above is for the total of dead and frequently applied live loads 
and may be increased by one third for short duration loading, which includes the effects of 
wind or seismic forces.  When combining passive and friction for lateral resistance, the 
passive component should be reduced by one third.  For the purpose of bearing calculations, 
the weight of the concrete in the footing may be neglected. 
 
All continuous footings should be reinforced with two #4 steel bars, one placed near the top 
and one placed near the bottom of the footings.  Footings greater than 3 feet in depth should 
be provided with vertical reinforcement consisting of #4 steel bars spaced 24 inches on 
center.  Continuous footings should not exceed a total depth of 5 without special design 
from the structural engineer.  Footings should be cleaned of all loose material, moistened, 
and free of shrinkage cracks prior to placing concrete.  Footing spoils should not be cast 
over the face of the descending slope. 
 
Due to the large size of the proposed retaining walls, interior footings perpendicular to the 
top of walls may encounter bedrock and retaining wall backfill.  To avoid differential 
settlement, footings should be deepened to bedrock where feasible or designed to span the 
backfill and tie into the retaining wall. 
 

Deepened Foundations - Friction Piles 
Friction piles may be used to support the planned improvements where slope setback 
requirements dictate the use of deepened foundations.  Piles should be a minimum of          
24 inches in diameter and a minimum of 10 feet into bedrock. The piles may be designed 
for skin friction values of 800, 1,000, and 1,200, for pile sections founded up to 12 feet, 
between 12 and 25 feet or more than 25 feet into bedrock, respectively.  All piles should be 
tied in two horizontal directions with grade beams.  Pool piles may be tied with the 
structural pool shell. Retaining wall piles should be tied in one direction with a grade beam. 
The downslope grade beam should extend a minimum of 24 inches below the adjacent 
downslope grade, 12 inches into bedrock, as measured on the upslope side and should be 
designed for an equivalent fluid pressure of 40 pounds per cubic foot.  Spoils from pile 
excavations should not be cast over the face of the descending slope. 
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Lateral Design 
The existing fill, soil, and weathered bedrock on the site are subject to downhill creep where 
not penetrated by a grade beam.  Pile shafts are subject to lateral loads due to the creep 
forces.  Pile shafts should be designed for a lateral load of 1,000 pounds per linear foot for 
each foot of shaft exposed to the existing fill, soil, and weathered bedrock, unless penetrated 
by a grade beam.  
 
The skin friction values indicated above are for the total of dead and frequently applied live 
loads and may be increased by one third for short duration loading, which includes the 
effects of wind or seismic forces. Piles may be assumed fixed at 4 feet into bedrock. 
Resistance to lateral loading may be provided by passive earth pressure within the bedrock.  
Passive earth pressure may be computed as equivalent fluids having densities of 500 and 
1,000 pounds per cubic foot, where the piles are within 20 feet or more than 20 feet from the 
slope face, respectively, with a maximum earth pressure of 12,000 pounds per square foot.  
 
For design of isolated piles, the allowable passive earth pressure may be increased by       
100 percent.  Piles which are spaced more than 3-pile diameters on center may be 
considered isolated.  Reductions in the capacity of one of the rows of piles for parallel pile 
rows are required.  The reduction factors are 75 percent for pile rows spaced 3-pile 
diameters apart, 60 percent for pile rows spaced 4-pile diameters apart, and 30 percent for 
pile rows spaced 6-pile diameters apart.  Pile rows spaced 8-pile diameters apart may use 
full passive resistance for both rows. 
 

Swimming Pool 
The proposed swimming pool should derive support entirely from bedrock.  This may 
require over-excavation, the use of a footing, or the use of a deepened foundation system.  
The footings or friction piles may be designed per the Foundation section of this report.  
The pool shell should be designed with a structural bottom which spans between footings 
founded in the bedrock.  The portion of the pool bottom bearing on bedrock may, however, 
use this material for support in combination with the deepened foundations.  If the spa is to 
be attached to the pool, the spa should be founded at the same depth as the portion of the 
pool it adjoins.  
 
The pool walls should be designed for an inward equivalent fluid pressure of 40 pounds per 
cubic foot if retaining earth.  Pool walls retaining earth but not adjoined by decking should 
be designed for inward hydrostatic pressure in addition to the inward soil pressure.  These 
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walls should be designed for a minimum equivalent fluid pressure of 80 pounds per cubic 
foot.  Any pool wall within 10 feet of the top of the slope or extending above grade should 
be designed as freestanding.  
 
If a raised bond beam is planned along a portion of the pool.  It is recommended that a 
subdrain be provided along the raised bond beam situated at or below the water line.  It is 
also recommended that the raised bond beam be waterproofed to prevent seepage through 
the tile or faux-rock finish. 
 
Any existing fill or soil surrounding the pool is not considered suitable for deck support. 
The fill and soil should, therefore, be removed and recompacted for deck support or, the 
deck should be designed as a structural slab supported on the pool shell and deepened 
foundations. 
 
Pool decking supported on grade should be separated from the pool bond beam by a        
full-depth, mastic construction joint.  If it is desired to extend the pool deck over the bond 
beam, consideration should be given to designing the deck as a structural slab supported by 
the pool shell.  This will reduce the possibility of deck cracking occurring along the outer 
edge of the bond beam.   
 

Foundation Setback 
All footings should be founded to a depth which provides a minimum horizontal setback 
one third the total slope height from the face of the descending slope to a maximum of       
40 feet.  All footings should be founded to a depth which provides a minimum                     
8-foot horizontal setback from the soil/bedrock contact or the fill/bedrock contact. The 
minimum horizontal setback from the face of the slope contact should be 8 feet.   

 
Foundation Settlement 
Settlement of the foundation system is expected to occur on initial application of loading.  
The settlement is expected to be 1/4 inch or less.  Long-term differential settlement is not 
expected to exceed 1/4 inch in 40 feet.  This level of differential settlement is not expected 
to cause significant cracking in the planned wood-frame, stucco-and-plaster structure.   
 

Utilities 
It is recommended that utility trenches not be planned parallel to and below a 1:1 plane 
projected down from the base of the outer edge of conventional foundations.  Footings 
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should be deepened to satisfy the foregoing recommendations.  Sand should be placed 
around utility lines and be properly jetted.  Backfill for all utilities trenches above the pipes 
should be placed by mechanical compaction methods and should be tested and certified.  
Flooding and/or jetting of utility, pool plumbing, or other trench backfill does not create 
compact trench backfill and should not be used except around and up to 6 inches above 
pipes.  Utility penetrations through footings should be tightly sealed when raised-floor 
construction is utilized.   
 
Utilities bedded in sand can serve as conduits to bring subsurface water onto the site.  It is 
recommended that a slurry or bentonite seal be placed around the pipes at their entrance 
onto the property to prevent the flow of subsurface water onto the site. 

 
Floor Slabs  
The existing fill and soil are not considered satisfactory for slab support.  The fill and/or soil 
should be removed and recompacted to a minimum of 95 percent of the maximum dry 
density as determined by the latest version of ASTM D1557.  The higher relative 
compaction is required for fill types with less than 15 percent finer than .005 mm.  Floor 
slabs should be cast over a firm subgrade, and should be a minimum of 5 inches thick.  The 
slabs should be reinforced with a minimum of #4 steel bars spaced 16 inches on center.  
Care should be taken to cast the reinforcement near the center of the slab.  "Pulling" the 
reinforcement up into the slab after pouring is not recommended.  Chairs or other devices 
should be used to support the reinforcement at the proper height.  Slabs should be dowelled 
into foundations using #4 steel dowels spaced 32 inches on center.  Garage slabs should be 
cast independent of the foundations, unless connection of the slab and footings is required 
by the structural engineer. 
 
Residential slabs should be protected with a vapor retarder or preferably a vapor barrier 
placed beneath the slab.   The purpose of the vapor retarder or vapor barrier is to limit 
moisture migration from the subgrade soil into the living space.   The commonly used 6-mil 
and 10-mil polyethylene vapor retarders can produce less-than-satisfactory results due to 
low puncture resistance, inconsistent vapor permeance, and variable product longevity.  
We therefore recommend the use of products that conform with ASTM E1745, such as 
Stego® Wrap 15-mil Class A vapor barrier, or Sundance® 15-mil vapor barrier.  These 
products should be installed in accordance with the manufacturer’s recommendations.  In 
particular, care should be utilized to seal the sheet boundaries and seal around 
penetrations.  Vapor retarders are typically underlain and overlain by thin layers of sand 
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(about 2 to 4 inches) to prevent punctures and aid in the concrete cure.  Care must be 
exercised during concrete pumping not to displace the sand up into the concrete.  The 
vapor barriers discussed above are sufficiently strong to be installed over compacted 
subgrade soil provided angular gravel is not present.  Consideration may also be given to 
eliminating the sand above the vapor barrier if the slab is sufficiently reinforced to resist 
curling during curing.  The sand layer beneath the vapor barrier may be replaced with a 
4-inch-thick gravel layer, if required by Code.  The gravel should be rounded to reduce 
the potential for it to puncture the vapor barrier.  
 
The vapor barrier or retarder is intended to prevent the upward migration of moisture from 
the subgrade soils through the porous concrete slab.  It should be noted that vapor retarders, 
particularly polyethylene-type retarders are not watertight and may not prevent capillary rise 
of water through the soil to the slab.  It should also be noted that vapor barriers and vapor 
retarders are penetrated by any number of elements, including water lines, drain lines, and 
footings, which provide additional avenues of water and water vapor migration.  Care 
should be taken to seal sheet boundaries and penetrations. These vapor barriers and vapor 
retarders should not be assumed to be completely watertight.  It is therefore recommended 
that a surface seal be placed on slabs which will receive a vinyl or wood floor.  The floor 
installer should be consulted regarding an adequate product.  The placement of a thicker 
sand or gravel layer beneath the vapor barrier or vapor retarder may also be considered to 
reduce the potential for moisture migration up through the slab.  A system of subdrain pipes 
leading to a sump pit may also be included.  The use of such a subdrain system can be 
particularly effective beneath basement slabs. 
 
The contractor should be responsible for supplying to the owner concrete mix designs for 
slab and foundation concrete.  The contractor should provide designs, and place, finish, 
and cure concrete in accordance with all procedures recommended by American Concrete 
Institute (ACI).  The contractor is referred to the latest version of the ACI publication 
"Guide for Concrete Floor and Slab Construction," ACI Document ACI302. The 
contractor should use care during concrete-slab placement not to mix the concrete with 
the sand layer above the vapor barrier.  If a chemical curing compound is utilized, it 
should be compatible with proposed floor coverings.  As an alternative to a chemical 
curing compound, the slab area should be kept thoroughly moistened by misting until the 
initial concrete sets, after which the concrete surface should be suitably covered for at 
least two weeks.  Three to four weeks is preferred.  The use of plastic sheeting in curing 
floor slabs may cause discoloration of the slab surface, which may be undesirable.  In this 
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case, the use of plastic sheeting should be avoided.  The owner should consider retaining 
a qualified materials testing laboratory to verify conformance with the specifications. 
 
It should be noted that cracking of concrete floor slabs is very common during curing.  The 
cracking occurs because concrete shrinks as it dries.  It is important that additional water not 
be added to concrete at the site to make pumping easier as this will increase the magnitude 
of shrinkage.  Consideration should be given to using concrete with 1-inch top-size 
aggregate rather than pea gravel.  These mixes are stronger and less susceptible to 
shrinkage, but are difficult to pump.  The use of a conventional pump mix should provide an 
adequate strength slab but one which is more prone to shrinkage cracking.  The use of a low 
water cement ratio mix will also produce a slab that is less permeable and therefore less 
susceptible to water vapor transmission.  In addition, the use of concrete with a water-
cement ratio of less than 0.5 by weight and a minimum 4,000 psi compressive strength will 
reduce concrete shrinkage and vapor transmission. 
 
Crack-control joints which are commonly used in exterior decking to control such 
cracking are normally not used in interior slabs.  The reinforcement recommended above 
is intended to reduce cracking, and its proper placement is critical to the slab's 
performance.  The minor shrinkage cracks which often form in interior slabs generally do 
not present a problem when carpeting, linoleum, or wood floor coverings are used.  The 
slab cracks can, however, lead to surface cracks in brittle floor coverings such as ceramic 
tile.  A mortarbed or slip sheet is recommended between the slab and ceramic tile to limit 
the potential for cracking. 
 
Garage slabs should be provided with crack control joints which are spaced a maximum of 
10 feet on center.  The garage slab should not be tied to the footings, unless required by the 
structural engineer. 
 

Soil Corrosivity 
Corrosivity test results obtained for projects in the nearby Los Angeles area within 
similar earth materials indicate that the underlying soils may be corrosive to ferrous 
metals.  All buried utility lines should be designed for highly corrosive soils unless 
additional testing is provided.  Please contact this office if you want additional testing 
performed to analyze the site-specific soil corrosivity potential. 
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Retaining Walls 
Non-restrained basement retaining walls supporting a level surcharge may be designed for a 
static equivalent fluid pressure of 30 pounds per cubic foot per the enclosed calculations.  
An additional seismic load is not required.  
 
Retaining walls located adjacent to a street, alley or parking area should be designed for an 
additional uniform pressure of 100 pounds per square foot over the upper 10 feet of the wall 
to account for traffic loading. 
 
Restrained retaining walls should be designed for an at rest earth pressure.  In order for a 
wall to properly be considered restrained, movement of the top of the wall should be 
resisted by a structural slab.  Restraint by flexible wood framing will allow sufficient wall 
deflection to reach an active condition.  In addition, the structural slab would need to be 
placed before the wall is backfilled.  The at-rest earth pressure is calculated as the saturated 
density of the soil (γsat) multiplied by the coefficient of earth pressure at rest (Ko). The 
coefficient of earth pressure at rest is estimated as: 
 

'sin1 oK  

 
Where φ’= the drained friction angle evaluated from direct shear testing. The at-rest earth 
pressure is therefore: 
 

osatrestat KEFP   

 
Fill/Soil/Bedrock: γsat = 140 pcf and c = 510 psf; φ = 45 degrees. The City of Los 
Angeles does not allow φ > 45 or EFP < 45 pcf.  Therefore: 
 

EFPat-rest = 45 pcf 
      Trapezoidal Pressure Distribution = 28.2H (H = wall height) 
 
The calculated at-rest earth pressure (45 pcf) is greater than the active earth pressure of 
30 pcf recommended above where supporting bedrock and a level backslope. Therefore, 
if the proposed retaining wall is designed such that horizontal movement is restricted at 
the top of the wall (as discussed above) the recommended at-rest earth pressure governs 
the design.  
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Restrained retaining walls may be designed for the trapezoidal pressure distribution noted 
above.  The uniform trapezoidal pressure may be assumed over the central six tenths of the 
wall height.  The pressure may be decreased to zero at the top and bottom of the wall. 
 
Retaining walls should be provided with a subdrain and should be backfilled with a 
minimum of 12 inches of gravel adjacent to the wall to within 2 feet of the ground surface.  
The gravel should be separated from the earth cut by non-woven filter fabric such as Mirafi 
140N.  A compacted fill blanket shall be provided at the surface along with proper surface 
drainage devices.  A drainage composite such as Miradrain® may be used in lieu of the 
gravel column.  Any remaining void should be filled with gravel if the void is less than 18 
inches.  If the void is wider than 24 inches, compacted fill should be utilized or the Building 
official should be consulted regarding the possible use of a wider gravel column.  Gravel 
backfill should be densified by tamping.  It is our estimation that gravel backfill, when 
tamped has a dry density of 95 percent or greater of the maximum dry density.  The gravel 
backfill may exceed 8 feet in depth.  Tamped gravel backfill is suitable for vertical and 
lateral support of slopes, compacted fill, slabs and footings recommended in this report. 
 
The onsite earth materials may be used for retaining wall backfill.  Any imported fill should 
be approved by the soils engineer.  The retaining wall backfill should be compacted to a 
minimum of 90 or 95 percent of the maximum density, as determined by the latest version 
of ASTM D1557. The higher relative compaction value is required for fill types with less 
than 15 percent finer than .005mm.  It should be noted that the City of Los Angeles requires 
a compaction test for every 2 feet of backfill placed.   
 
Footings may be sized per the Foundation section of this report. 
 
When designing wall heights, special care should be taken to account for the actual location 
of the wall backcut and possible inaccuracies in the topographic survey.  We have often 
found during construction that maximum wall height details are inadequate to provide the 
recommended freeboard following backfill of the wall.  This problem is especially prevalent 
on properties with steep slopes.  Backfilling a void at a 2:1 gradient when the original slope 
was steeper than 2:1 results in the need for a higher wall than would have been designed 
based only on an analysis of original topographic conditions.  Errors in the topographic data 
have resulted in the need for costly redesign during construction, and should be updated in 
the areas of critical walls prior to construction.  In addition, special attention should be paid 
to the depth of the bearing material at the wall location and the slope of the upper contact of 
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the bearing material.  Walls for which the footings/grade beams must extend into bedrock 
must be designed to retain the full height of the above and below grade wall/grade beam 
sections. A sloping bearing material contact will often necessitate deepening of planned 
conventional footings to achieve the required embedment and horizontal foundation 
setback, thereby creating the need for a higher wall design.  
 

Retaining Wall Deflection 
It should be noted that non-restrained retaining walls designed for active earth pressure will 
deflect 1/4 to 1/2 percent of their height over time in response to loading.  This deflection is 
normal and reduces the earth pressure on the wall.  Improvements constructed immediately 
adjacent to or incorporated with non-restrained retaining walls should be designed to 
accommodate this movement.  Curved or angled walls which have a convex, downslope 
plan pattern should be provided with vertical construction joints at corners and 40 feet on 
center. Should wall deflection be undesirable, please contact our office for higher, at-rest 
earth pressures which will reduce wall deflection significantly. 
 
Decking which caps a retaining wall should be provided with a flexible joint to allow for the 
normal 1/4 to 1/2 percent deflection of the retaining wall.  Decking which does not cap a 
retaining wall should not be tied to the wall.  The space between the wall and the deck will 
require periodic caulking to prevent moisture intrusions into the retaining wall backfill.  
 

Temporary Excavations 
Calculations indicate that temporary vertical cuts within bedrock with a (sloping) surcharge 
may be excavated up to 12 feet.  Vertical excavations in excess of 12 feet should have the 
upper portion trimmed to 1:1 (45 degrees).  The fil and soil should be trimmed to 1:1 for 
wall excavations. Vertical excavations within bedrock over 12 feet in height with a sloping 
surcharge will require the use of temporary shoring. 
 
Temporary shoring should be designed for an equivalent fluid pressure of 10 pounds per 
cubic foot per the enclosed calculations.   
 
Temporary, drilled, cast-in-place shoring piles will be required to support vertical 
excavations along the perimeter of the property to allow construction of the below grade 
portions of the residence. Piles to be used to support the vertical excavations should be a 
minimum of 24 inches in diameter and a minimum of 6 feet into bedrock below the base 
of the basement wall footing.  The recommended maximum center-to-center spacing of 
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the shoring piles is 8 feet; however, the actual spacing should be determined by the 
shoring engineer.  The piles may be designed for a skin friction of 6,000 pounds per 
square foot for that portion of pile in contact with bedrock below the base of the 
basement wall footing.  Spoils from pile excavations should not be stockpiled near the 
top of any excavations. 
 
The shoring piles may be designed as cantilevered, tied-back or raker-braced piles.  
 
The tops of pad footings for raker-braced piles should be a minimum of 12 inches below 
the ground surface and 2 feet wide by 2 feet long.  A bearing value of 5,000 pounds per 
square foot may be used for raker pad footings inclined at up to 45 degrees from 
horizontal.  
 
The skin friction value indicated above is for the total of dead and frequently applied live 
loads and may be increased by one third for short duration loading, which includes the 
effects of wind or seismic forces.  Piles may be assumed fixed at 3 feet into bedrock 
below the base of the basement wall footing. Resistance to lateral loading may be 
provided by passive earth pressure within the bedrock.  Passive earth pressure may be 
computed as an equivalent fluid having a density of 1,000 pounds per cubic foot, with a 
maximum earth pressure of 12,000 pounds per square foot.  Passive earth pressure for 
piles may be derived from the bedrock below the base of the basement wall footing.  For 
design of isolated piles, the allowable passive earth pressure may be increased by 100 
percent.  Piles which are spaced more than 3-pile diameters on center may be considered 
isolated.  
 

Tieback Anchors 
Tieback anchors should be a minimum of 6 inches in diameter. Gravity grouted anchors 
may be designed for skin friction values of 1,500, 2,500, and 3,500 pounds per square 
foot assuming the reaction zone is at least 10, 20 and 30 feet below grade. Pressure 
grouted anchors  may  be  designed  for  skin  friction  values  of  3,000,  4,500  and 6,000  
pounds  per  square foot  assuming  the  reaction  zone is at least 10, 20 and 30 feet below 
grade, respectively.  The tie back anchors should be designed in accordance with the Post 
Tensioning Institutes Publication, “Recommendations for Pre- Stressed Rock and Soil 
Anchors (2004).  Temporary anchors do not require corrosion protection.    It should be 
noted that tieback anchors in tension, particularly those in bedrock, are often found to 
have higher capacities than suggested by conventional analysis especially if they are post-
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grouted under high pressure. The actual capacity of the tieback anchor can be further 
evaluated by installing and testing an anchor before proceeding with final design and 
construction.   
 
The bonded portion of the tieback should begin taking resistance beyond an angle of       
60 degrees as measured above horizontal from the bottom of the proposed excavation.  
This angle is slightly lower than the critical angles evaluated in the calculations of our 
referenced report.  The minimum bond length should be 8 feet beyond the 60-degree 
plane measured up from horizontal at the toe of the excavation.  
 
The elevation and angle from horizontal of the anchors may be determined by the 
structural engineer, however we recommend that an angle of 20 to 30 degrees be utilized. 
The actual installation elevation and installation angle from horizontal may vary 
depending on the requirements of the structural engineer.  
 
Tie back anchor testing should be performed in accordance with Section 8 of the Post-
Tensioning Institute Publication, “Recommendations of Prestressed Rock and Soil 
Anchors”.  It should be noted that tieback anchors in tension, particularly those in 
bedrock, are often found to have higher capacities than suggested by conventional 
analysis especially if they are post-grouted under high pressure. The actual capacity of 
the tieback anchor can be further evaluated by installing and testing an anchor before 
proceeding with final design and construction.  The load testing and tieback installation 
should be monitored by representatives of our office.  
 
We recommend that the test anchor be installed and sleeved to the soil failure wedge 
angle of 60 degrees or 10 lateral feet from the bedrock surface. The anchor should then 
be initially loaded to 150 percent of the design load.  The load should be applied in 
approximately 20-percent increments of the design load.  Each increment should be held 
until a stable reading is obtained.  The final load should be held for 24 hours.  The 
deflection over the 24-hour period at the final load should not exceed 0.25 inch. The load 
may then be increased as designed to evaluate potential higher bond skin friction values.  
Each tested load should be held for a 24-hour period and the additional deflection should 
not exceed 0.25 inch.   
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Production Tieback Anchor Testing 
The soils engineer should be present during excavation of production tieback anchors to 
observe the excavation, to verify the length of the tieback anchor and to verify that the 
anchor extends sufficiently into the recommended bearing material beyond the 
bonded/unbonded plane. After the tieback anchor excavation has been filled and the 
concrete has sufficiently set the tieback anchors should be tested.  It is recommended that 
sleeved anchors be used if frequent caving occurs during the tie-back anchor installation 
so that the entire tieback anchor length can be filled prior to testing.  All the tieback 
anchors should be tested to 150 percent of the design load.  The load should be applied in 
approximately 25 percent increments of the design load.  The load should be held at each 
incremental level until a stable reading is obtained.  The deflection at 150 percent of the 
design load should not exceed 0.1 inch over a 15-minute period.   The total movement of 
the anchor should not exceed 2 inches. Ten (10) percent of the anchors should be tested at 
200 percent of the design load.  The deflection at 200 percent of the design load should 
not exceed 0.2 inch over a 15-minute period.  It is recommended that at least one 200 
percent design load test be held for 24 hours.  The locations of the 200 percent tie-back 
anchor testing can be predetermined to allow the structural engineer to provide for a 
larger tendon and extra reinforcement on the soldier pile beam as necessary. 
 
After completion of a load test, the tieback anchor should be locked at the design load.  
 
Lagging will be required where highly fractured bedrock is encountered in the vertical 
excavations along the boundaries of the property.  Lagging should be pressure-treated 
unless it is to be removed at the completion of construction.  It is recommended that the 
upper 6 feet of the vertical excavations that adjoin the streets be continuously lagged with 
additional lagging placed as necessary to retain zones of highly fractured bedrock.  The 
placement of lagging may also be locally necessary to protect workers from raveling and 
shallow pop-outs during wall construction and subdrain and waterproofing installation.  
The lagging should generally be placed against the outer flanges of the shoring pile steel 
beam.  Voids between the lagging and the earth that is to be retained shall be tightly filled 
with slurry.    
 
Temporary bracing may be necessary to protect workers from raveling and shallow pop-
outs during wall construction and subdrain and waterproofing installation. 
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The geologist should be present during grading/construction to observe temporary slopes.  
All excavations should be stabilized within 30 days of initial excavation.  Water should not 
be allowed to pond on top of the excavations or to flow toward it.  No vehicular surcharge 
should be allowed within 3 feet of the top of the cut.  Temporary cuts should be covered 
with plastic and berms should be created to prevent water from overtopping the temporary 
excavation during the rainy season.   
 

Excavation Characteristics 
Hard, crystalline bedrock was encountered in the test pits and is expected to be encountered 
during foundation excavation.  Ripping, coring, or the use of jackhammers may be 
necessary and should be expected.  Casing may be necessary to prevent caving within the 
fill, soil and weathered bedrock.   
 

Slough Protection 
The private street should be provided with an impact wall along the upslope portion with a  
minimum of 5 feet of freeboard for slough protection.  The portion of the wall retaining 
earth should be designed for an equivalent fluid pressure of 80 pounds per cubic foot. The 
freeboard should be designed for an equivalent fluid pressure of 125 pounds per cubic foot.  
An open "V" drain should be placed behind the wall so that all upslope flows are directed 
around the wall to the street.  Regular cleanout of the catchment area behind the wall should 
be performed.   
 

Waterproofing 
Retaining walls, particularly those constructed with concrete blocks, have a history of 
moisture seepage and leakage.  Waterproofing materials, such as asphalt emulsion and 
Thorough-Seal, have often proved ineffective. A flexible waterproofing membrane should 
be utilized.  Your architect or a waterproofing specialist should be consulted for an 
appropriate product. The waterproofing membrane should be covered with protection board 
to prevent puncture during backfilling.  Also important is the use of a subdrain which 
daylights to the atmosphere.  The subdrain should be covered with gravel to facilitate 
collection of water or connected to a drainage composite.  The gravel column or drainage 
composite, such as Miradrain® should be extended up the rear face of the wall to within       
2 feet of the ground surface.  The gravel column or drainage composite is intended to reduce 
the amount of time that water is in contact with the waterproofing. 
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Certain precautions can be taken to reduce the possibility of future seepage problems.  
Superplasticized and water-retardant concrete may be utilized with poured walls to make 
pouring easier and reduce cracking and shrinkage.  Care should be taken with block walls to 
adequately seal the joint between the poured concrete footing and the first course of block.  
Where possible, a poured stem should be utilized.   
 
Pile-supported shotcrete walls are very difficult to waterproof as a continuous waterproof 
membrane cannot be provided.  At a minimum, a waterproof membrane and a drainage 
composite should be attached to the excavation between piles prior to applying shotcrete.  A 
subdrain pipe attached to a gravel pocket should be provided at the base of the wall between 
each pair of piles.  Some seepage through the wall should be anticipated.  The use of this 
construction technique is not recommended adjacent to habitable space.  We recommend 
that residence walls be constructed independent of the shoring such that continuous 
waterproofing and drainage composite materials can be placed.  

 
Lowered Subfloor Grade 
Construction of raised-floor buildings where the grade under the floor is lowered for joist 
clearance often leads to moisture problems. Surface moisture can seep through or migrate 
beneath footings and pond in the lowered underfloor area.  This problem is particularly 
prevalent in soils which contain a significant clay or silt component.  The problem also 
increases with increasing difference between the interior and exterior grades.  Excessive 
moisture in the underfloor can lead to warping or cupping of wood floors.  Prolonged moist 
underfloor conditions can lead to growth of wood-destroying fungus, rotting of wood 
framing elements, and/or mold growth.   
 
Due to the potential problem discussed above, Grover- Hollingsworth and Associates, Inc., 
does not recommend use of this construction technique.  Should you decide to disregard this 
advice, positive drainage away from the footings, waterproofing the footings, sealing of 
utility line penetrations through footings, compaction of trench backfill placement of, 
foundation drains, and placement of planter drains can help to reduce moisture intrusion.  
Planters which are not sealed and drained should not be used adjacent to the structure.  
Subdrains placed directly adjacent to footing stemwalls are beneficial but will generally not 
completely prevent water from migrating beneath footings.  Planter drains which are located 
away from the footings and extend deeper than the footings are generally the most effective 
mitigation technique.   
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Recently, construction professionals have experimented with the placement of a vapor 
barrier and lightly reinforced concrete slab over the earth in lowered underfloor areas.  The 
slab is sloped to drain to area drains.  This technique has to date proven effective and should 
be considered, particularly when a 30-inch or greater grade difference is planned between 
the exterior and interior grade. 
 
Adequate ventilation of the subfloor area is also critical in preventing high underfloor 
moisture conditions.  Creating adequate ventilation is difficult, particularly in larger homes 
with interior continuous footings.  Telescoping vents are generally ineffective, particularly if 
provided with louvered covers.  Consideration should be given to providing more than the 
minimum Code-required amount of vent space.   Mechanical ventilation may be necessary, 
particularly in larger homes. 

 
Decking 
Prior to placing decking, the existing fill, soil, and any loose surficial materials should be 
removed and recompacted to 95 percent of the maximum dry density, as determined by the 
latest version of ASTM D1557.  The higher relative compaction is required for soil types 
with less than 15 percent finer than .005mm.  Decking should be a minimum of 4 inches 
thick and reinforced with a minimum of #3 steel bars spaced 24 inches on center.  Driveway 
and private street slabs should be a minimum of 5 inches thick.  Care should be taken to cast 
the reinforcement near the center of the slab.  Reinforcement should be supported by chairs 
rather than being pulled up in the concrete after pouring.  The decking should be underlain 
by a minimum of 2 inches of sand to aid in the concrete cure.   
 
The contractor should be responsible for supplying to the owner concrete mix designs for 
slab concrete.  The contractor should provide designs, and place, finish, and cure concrete in 
accordance with all procedures recommended by American Concrete Institute (ACI).  The 
contractor is referred to the ACI publication "Guide for Concrete Floor and Slab 
Construction," ACI Document ACI302.1R-96.  If a chemical curing compound is utilized, it 
should be compatible with proposed deck coverings.  As an alternative to a chemical curing 
compound, the slab area should be kept thoroughly moistened by misting until the initial 
concrete sets, after which the concrete surface should be suitably covered for at least two 
weeks.  Three to four weeks is preferred.  The use of plastic sheeting in curing exterior 
decking may cause discoloration of the deck surface, which may be undesirable.  In this 
case, the use of plastic sheeting should be avoided.  The owner should consider retaining a 
qualified materials testing laboratory to verify conformance with the specifications. 
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It should be noted that cracking of concrete decking is very common during curing.  The 
cracking occurs because concrete shrinks as it dries.  It is important that additional water not 
be added to concrete at the site to make pumping easier as this will increase the magnitude 
of shrinkage.  Consideration should be given to using concrete with 1-inch top-size 
aggregate rather than pea gravel.  These mixes are stronger and less susceptible to 
shrinkage, but are difficult to pump.  The use of a conventional pump mix should provide an 
adequate strength slab but one which is more prone to shrinkage cracking.  The use of a low 
water cement ratio mix will also produce a slab that is less permeable and therefore less 
susceptible to water vapor transmission.  In addition, the use of concrete with a water-
cement ratio of less than 0.5 by weight and a minimum 4,000 psi compressive strength will 
reduce concrete shrinkage and vapor transmission. 
 
Decking should be provided with frequent crack-control or expansion joints.  In particular, 
joints are recommended at 90-degree corners and areas where the deck transitions to a 
narrower segment.  Joints should be spaced a maximum of 8 feet on center.  Decking which 
adjoins a lawn, planter or the top of a slope should be provided with a 6-inch-thick 
deepened edge.  The deck reinforcement should be bent down into the edge.  Additional #3 
steel bars should be provided at the top and bottom of the deepened edge.  Deck sections 
which contain parallel deepened edges should be provided with at least one crack-control 
joint parallel to and between the deepened edges. 
 
Decking which caps a retaining wall should be provided with a flexible joint to allow for the 
normal 1/4 to 1/2 percent deflection of the retaining wall.  Decking which does not cap a 
retaining wall should not be tied to the wall.  Decking should not be tied to the adjacent 
building foundation.   The space between the building or retaining wall and the deck will 
require periodic caulking to prevent moisture intrusions into the underlying soil. 
 

Vegetation 
All slopes should be planted with approved deep-rooted groundcover to assist in 
stabilization of the surface soils as soon as possible after completion of grading 
construction.   Slopes over 15 feet in height should be provided with deep-rooted, approved 
shrubs on 10-foot centers.  The City of Los Angeles or your landscape architect can provide 
a list of approved groundcover.   
 
Shrubs and trees should be located a minimum distance from residence foundations equal to 
the radius of their foliage canopy without trimming.  Consult your nursery or landscape 
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professional regarding expected canopy sizes.  Trees with large, massive, near-surface root 
systems should not be located near foundations or hardscape. 

 
Irrigation 
Control of irrigation water is a necessary part of site maintenance.  Soggy ground,           
near-surface perched water, or seeps may result if irrigation water is excessively or 
improperly applied.  All irrigation systems should be adjusted to provide the minimum 
water needed to sustain landscaping and prevent excessive drying of the soils.  Generally 
significant runoff during an irrigation cycle indicates excessive irrigation, while soils which 
dry to a depth of more than several inches between irrigation cycles indicate inadequate 
irrigation.  Adjustments should be made for changes in the climate and rainfall.  Irrigation 
should stop when sufficient water is provided by precipitation.   
 
Broken, leaking or plugged sprinklers or irrigation lines should be repaired immediately.  
Frequent inspections of the irrigation systems should be performed.   
 

Rodent Control 
Gophers and other burrowing rodents should be eliminated, as they destroy slope 
vegetation, and because their burrows provide access for surface drainage to saturate the 
slope.  An effective rodent control program is critical to the future performance of all slopes.  
It is recommended that the services of a licensed pest control company be utilized to 
develop and maintain effective rodent control procedures. 
 

Drainage 
Roof gutters and downspouts which deposit water into a buried drain system should be 
installed along all roof lines which drain to planted areas.  Pad and roof drainage should be 
collected and transferred to the street in non-erosive drainage devices. Use of an infiltration 
on the subject property is not recommended because it is a hillside site where water could 
migrate toward descending slopes. To satisfy Low Impact Development (LID) 
requirements, drainage may be directed through sealed flow-through planter boxes or sealed 
rain gardens that do not allow infiltration into the subsurface.  An overflow to the street 
should be provided.  Drainage should not be allowed to pond on the pad or against any 
foundation or retaining wall.  Drainage should not be allowed to flow uncontrolled over any 
descending slope. 
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A sump and pump will be required at the lower level to transfer water to the street.  The 
sump should be provided with emergency power backup and a dispersal wall as well.  
 
The CBC 2013 (1804.3) recommends a minimum 5-percent slope away from the 
perpendicular face of the wall for a minimum 10 horizontal feet unless the area is paved.  
Paved areas are to be sloped at 2-percent away from the structure. We also recommend a 
minimum 2-percent slope around the residence be established where water  will  flow  over 
a  lawn  or other planted surface. In addition we recommend the installation of roof gutters 
and downspouts which deposit water into a buried drain system be installed along roof 
lines which would drain to planter areas. Please note that if the area adjacent to the 
structure is paved we recommend that cracks and joints in any exterior flatwork be sealed 
to prevent moisture intrusion into the subsurface. The CBC 2013 does not require the 
installation of roof gutters and downspouts nor does it require sealing of adjacent 
flatwork. The installation of rain gutters and downspouts will significantly reduce water 
collecting adjacent to the proposed structure. If our recommendations of roof gutters and 
downspouts depositing into a buried drain system and sealing of joints and cracks within 
flatwork are followed then a minimum 5-percent slope away from the perpendicular face 
of the wall for a minimum 5 horizontal feet is considered acceptable in planted areas.  
Fine-grade fills placed to create pad drainage should be compacted in order to reduce 
surface water infiltration. 
 
Preserving proper surface drainage is extremely important.  Planters, decorative walls, 
concrete decking, plants, trees, or accumulations of organic matter should not be allowed to 
retard surface drainage.  Area drains and roof gutters should be kept free of obstruction.  
Area drains should be located in topographically low areas and should not extend above the 
adjoining grade.  Condensation lines from air conditioners should outlet to area drains or 
paved drains which conduct the water to the street.  Positive drainage along the backs of 
retaining walls should be maintained.  Any other measures that will facilitate positive 
surface drainage should be employed. 
 
Homeowners must preserve positive drainage.  A licensed contractor familiar with hillside 
drainage control should be hired to inspect all drainage devices and to provide any 
necessary improvements in site drainage.  It is recommended that all drainage devices be 
checked for performance on a regular basis and repaired as necessary.  Drainage devices 
should be kept free of debris.  The services of a sewer clean-out company should be used 
regularly to keep buried drains open.  All cracks within exterior flatwork and joints between 
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any slabs and the residence should be kept sealed to prevent saturation of the underlying 
soils. 
 
Surface outlets for subdrains should be exposed and cleared at the completion of the 
grading/construction.  Every possible effort should be made during and after development to 
ensure that the outlets remain unobstructed.  Homeowners should be aware of the outlet 
locations and the need to keep them clear.  Homeowners should also be aware of the need to 
regularly check and service the sump pump for the basement subdrain system. 
 
Planters located adjacent to the residence (raised-floor construction) should be sealed to the 
depth of the footings and an outlet for excess surface drainage should be provided. 

 
Plan Review 
This report was prepared on the basis of preliminary development plans furnished.  We 
suggest that your architect and/or engineer provide a preliminary set of plans to our office 
for review and comment.  Should the plans differ substantially from the preliminary set, 
additional geotechnical work may be required.  Formal plans should be reviewed by 
Grover-Hollingsworth and Associates, Inc.  The City will require that the plans be signed by 
a licensed engineering geologist and/or geotechnical engineer.  These individuals are not 
always in the office.  Please arrange an appointment for plan signing. 
 

Agency Review 
All soil engineering and geologic aspects of the proposed development are subject to the 
review and approval of the governing agency.  It should be recognized that the governing 
agency can dictate the manner in which the project proceeds and they could approve or deny 
any aspect of the proposed improvements. 

 
Site Observation During Construction 
During construction, a number of reviews by this office are recommended to verify site 
geotechnical conditions and conformance with the intentions of the recommendations for 
construction.  Although not all possible geotechnical observation and testing services are 
required by the City of Los Angeles, the more site reviews requested, the lower the risk of 
future problems.  The following site reviews are advised or required.  Some of these site 
reviews will probably be required by the City.  Foundation reviews should be performed 
prior to the placement of forms and steel reinforcement. 
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 Pre-construction meeting ......................................................................... Advised 
 Temporary excavations .......................................................................... Required 
 Shoring pile installation .......................................................................... Required 
 Lagging installation and slurry placement ............................................ Required 
 Tie-back installation and testing……………………………………..Required 
 Bottom excavation for removals in residence slab ............................... Required 
 Bottom excavation for removals for decking ........................................ Required 
 Compaction of secondary fill ................................................................. Required 
 Foundation excavation review for main structures ............................... Required 
 Foundation excavation review for appurtenances ................................. Required 
 Slab subgrade moisture barrier membrane ............................................. Advised 
 Slab subgrade rock placement ................................................................. Advised 
 Slab steel placement, primary and appurtenant structures ..................... Advised 
 Excavation review for pool and/or spa .................................................. Required 
 Foundation excavation review for retaining walls ................................ Required 
 Subdrain and rock placement behind retaining walls ........................... Required 
 Compaction of retaining wall backfill ................................................... Required 
 Compaction of utility trench backfill ...................................................... Advised 
 
Should the observations reveal any unforeseen hazard, the geologist/engineer will provide 
additional recommendations.   
 
Please advise Grover-Hollingsworth and Associates at least 48 hours prior to the initial site 
visit or any pre-construction meeting.  A 24-hour notice is required for additional site visits. 
Pile, footing and slab/decking subgrade observations should be requested prior to placement 
of steel, forms and vapor barriers.  Excavation bottom observations should be requested 
before the placement of subdrains or compacted fill.  The approved plans and permits 
should be on the job site and available to the project consultant.  The site visits during 
construction will be billed on an hourly basis in accordance with our most recent schedule 
of charges. 

 
Construction Site Maintenance 
It is the responsibility of the contractor to maintain a safe construction site.  The contractor 
is also responsible for the safe operation of all equipment.  When excavations exist on a site, 
the area should be fenced and warning signs posted.  All excavations must be properly 
covered and secured.  Excavation spoils should be either removed from the site or properly 
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placed as a certified compacted fill.  Fill temporarily stockpiled on the site should be placed 
in a stable area, away from slopes, excavations and improvements.  Earth materials must not 
be spilled over any descending slope.  Workers should not be allowed to enter any unshored 
trench, pile or caisson excavation over 5 feet deep.  Temporary erosion control measures 
and protection of excavations from drainage and erosion during the rainy season is required. 
 
Please call this office with any questions.  This report and our exploration are subject to the 
following Notice. 

 

 NOTICE 
 

General Conditions 
In the event of any changes in the design or location of any structure, as outlined in this 
report, the conclusions and recommendations contained herein may not be considered valid 
unless the changes are reviewed by us and our conclusions and recommendations are 
modified or reaffirmed after such review.   
The subsurface conditions, excavation characteristics, and geologic structure and contacts 
described herein and shown on the enclosed cross sections have been projected from 
excavations on the site, as indicated and should in no way be construed to reflect any 
variations which may occur between or away from these excavations or which may result 
from changes in subsurface conditions.  The projection of geologic contacts is based on 
available data and experience and should not be considered exact. 
 
Fluctuations in the level of groundwater may occur due to variations in rainfall, temperature, 
and other factors not evident at the time of the measurements reported herein.  Fluctuations 
also may occur across the site. 
 
If conditions encountered during construction appear to differ from those disclosed herein, 
notify us immediately so we may consider the need for modifications.  Compliance with the 
design concepts, specifications or recommendations during construction requires our review 
during the course of construction. 
 
EXPLORATION WAS PERFORMED ONLY ON A PORTION OF THE SITE, IT 
CANNOT BE CONSIDERED AS INDICATIVE OF THE PORTIONS OF THE SITE 
NOT EXPLORED. 
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This report is issued and made for your sole use and benefit.  This report is not transferable. 
The intent of this report is to advise our client on geotechnical matters involving the 
proposed improvements.  It should be understood that the geotechnical consulting provided 
and the contents of this report are not perfect.  Any errors or omissions noted by any party 
reviewing this report, and/or any other geotechnical aspect of the project, should be reported 
to this office in a timely fashion.  Any liability in connection herewith shall not exceed our 
fee for the exploration.   
 
Geotechnical engineering is characterized by uncertainty.  Geotechnical engineering is often 
described as an inexact science or art.  Conclusions and recommendations presented herein 
are partly based upon the evaluations of technical information gathered, partly on 
experience, and partly on professional judgment.  The conclusions and recommendations 
presented should be considered "advice."  Other consultants could arrive at different 
conclusions and recommendations.  No warranty, expressed or implied, is made or intended 
in connection with the above exploration or by the furnishing of this report or by any other 
oral or written statement. 

 
Performance of Residential Construction 
Residential structures are constructed of wood and cement products (concrete, stucco and 
plaster).  Both wood and cement products shrink during curing.  This shrinkage can result in 
cracks in concrete and stucco, as well as distortion and apparent "settlement" of wood 
framing.  Cement-based products also expand and contract due to temperature changes, 
which can also result in cracking.  Careful construction and the use of adequate joints can 
reduce but not eliminate this type of cracking.  Minor interior and exterior wall cracks are 
therefore common and do not necessarily indicate excessive differential settlement.  Twisted 
and checked (cracked) wood beams are also common. 
 
It is generally not possible to construct floors and slabs perfectly level and walls perfectly 
plumb.  Wood-frame floors and elevated concrete slabs are subject to deflection under dead 
and live loading.  Commonly, floor slabs in moderate-size homes are constructed up to      
3/4 inch out of level.  Deflection in wood-frame floors and elevated slabs can exceed         
3/4 inch, particularly over large spans such as those above garages and large rooms.        
Non-level slabs and floors are therefore typical and are not necessarily indicative of 
excessive differential settlement. 
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APPENDIX 
 
 LABORATORY TESTING 
 
Sample Retrieval 
Undisturbed samples of earth materials were obtained by driving a thin-walled steel sampler 
with successive blows of a drop hammer.  The material was retained in brass rings of 2.41 
inches inside diameter and 1.00 inch height.  The samples were stored in close-fitting, 
water-tight containers for transportation to the laboratory. 
 
Moisture Density 
The field moisture content and dry density were determined for each of the undisturbed soil 
samples in accordance with ASTM D2216-10 and D2937-10.  The dry density was 
determined in pounds per cubic foot.  The moisture content was determined as a percentage 
of the dry soil weight.  The results are presented on the A-plates. 
 
Shear Strength 
The peak and/or ultimate shear strengths of the soil, weathered bedrock and bedrock were 
determined by performing direct shear tests in accordance with ASTM D3080/M-11 and 
D5607-08.  The tests were performed in a strain-controlled machine manufactured by 
GeoMatic.  The rate of deformation was 0.01 inches per minute.  Samples were sheared 
under varying confining pressures, as shown on the "Shear Test Diagrams," B-plates.  The 
residual shear strengths of the soil and weathered bedrock were determined by repeatedly 
shearing a sample under varying confining pressures in the direct shear machine.  The rate 
of deformation for the last test at each confining pressure was 0.01 inches per minute.  The 
space between the shear rings was cleaned before the last cycle of shearing. The moisture 
conditions during testing are shown on the B-plates.  The samples were artificially saturated 
in the laboratory and were sheared under submerged conditions.   
 




































































































































































































































































































































































































