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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 evaluation of the potential for future 

site development.  

 

It is the intent of this report to aid in your purchase decision. 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. This report is not suitable for submission to the City of Los Angeles 

Department of Building and Safety. Additional work will be required to update this report 

once development plans are prepared. 

 

EXPLORATION 
 

The scope of our exploration was based on preliminary development information provided 

by the client. The exploration was limited to the areas of the proposed project, as shown on 

the enclosed Geologic Map and Cross Section. 

 

The field exploration was initially conducted on April 4, 2017. with the aid of hand labor. 

The initial exploration included excavating three (3) test pits to depths of 4½ to 7½ feet and 

obtaining samples. Downhole observation of the earth materials encountered in the test pits 

was performed by the staff geologist. Excavations were backfilled and tamped but should 

not be considered compacted.  
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Subsequent exploration was performed on October 31, 2017, with the aid of hand labor and 

a hand-auger. A hand auger was used to excavate hand-auger boring HA-1 to a depth of 

17½ feet. Excavation spoils and samples from the hand-auger boring were visually logged 

by the staff geologist. Excavations were backfilled and tamped but should not be considered 

compacted.  

 

Office tasks included laboratory testing, engineering analysis, review of City records, and 

the preparation of this report. Test pits are logged on plates A-1 through A-4b.        

Laboratory test methodology and results are discussed in the Appendix and are presented on 

plates A, B, and D. 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 Section A, which forms the basis for the enclosed slope 

stability and temporary stability calculations. 

 

PROPOSED DEVELOPMENT 
 

Information concerning the possible future development was provided by your architect 

John G. Davis. A proposed development plan was not provided prior to field exploration. It 

is our understanding that the purpose of the report is to provide general information on the 

geologic and geotechnical conditions of the site to assist in the client’s property purchase 

decision. The general feasibility of construction on the subject property is addresses herein, 

based on an assumption that a residence will be constructed over the descending slope from 

the upper portion of Vista del Mar Lane adjoining the site. 

 

SITE DESCRIPTION 
 

The subject property consists of an undeveloped hillside lot located in the Playa Del Rey 

area of Los Angeles, California. The property is situated on the eastern side of               

Vista Del Mar and the western side of Vista Del Mar Lane. The lot ascends from           

Vista Del Mar to Vista Del Mar Lane at a gradient of 1½:1 to 1:1. The total slope relief is 

approximately 80 feet. The site vegetation currently consists of scattered ice-plant over the 

majority of the slope, and native bushes near the toe of the slope. 

 

The neighboring property to the south is developed with a multi-level residence that is 

situated at or near the south property line. The structure has been constructed at the same 
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grade as the subject property. It is unknown if this neighboring structure has been 

constructed with a basement. The neighboring property to the north is also currently 

undeveloped, although, a parking space exists at its toe. A small, 2-foot-tall wall, with an 

additional 2 feet of railroad ties has been constructed to provide the parking space.  

 

RESEARCH FINDINGS 
 

As part of our work, records at City of Los Angeles Department of Building and Safety 

were reviewed. Geotechnical documents for the subject property were not found during our 

research. 

 

EARTH MATERIALS 
 

Fill/Slopewash  

Fill/slopewash was observed in test pit TP-3. The depth of fill where observed is 5½ feet. 

The fill consists of sand to slightly silty sand that is gray-brown to dark brown, moist, and 

medium dense to dense. The fill contains scattered rootlets and trash/debris.  

 

Soil 

Natural residual soil was encountered in test pits TP-1 and TP-2, and in hand-auger hole 

HA-1, with an observed thickness of 1 and 2 feet. The soil consists of silty sand and sand 

that are brown and dark brown, moist, and dense. The upper 2 to 6 inches of the soil is soft 

to medium dense. 

 

Dune Sand Deposits 

Dune sand deposits underlie the site and were encountered in all of the test pits and the 

hand-augered hole at depths of 1 to 5½ feet, measured below existing grade. The dune sand 

deposits consist of interlayered silty sand and sand. The silty sand layers are dark brown and 

red-brown, while the sand layers are orange-brown. The dune sand deposits are moist and 

dense to very dense. 

 

GROUNDWATER 
 

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

Evidence of relatively recent rain damage such as significant erosion, slope failures, or 

landslides was not observed on the property, and research of City records does not indicate 

previous problems on the site.  

 

REGIONAL GEOLOGIC SETTING 
 

The subject site is located on an elevated terrace, on the southern edge of a portion of the 

coastal plain, referred as the Ballona Gap by Poland and others (1959), situated south of the 

Santa Monica Mountains and at the extreme northern end of the Peninsular Ranges 

Geomorphic Province. The Peninsular Ranges Geomorphic Province is characterized by 

northwest-trending folds, faults and mountain ranges. Local faults of interest in the area of 

the subject property include the Newport-Inglewood, Charnock and Overland faults.  

 

LOCAL GEOLOGIC STRUCTURE 
 

The earth materials described is common to this area of the Ballona Gap. The dune sand 

deposits on the site and which comprises the slope is generally massive to crudely 

horizontally layered and lack any significant structural trends. The generally massive nature 

of the dune sand deposits is favorable for the gross stability of the site. Significant faults, 

folds, or other geologic hazards were not encountered during exploration. 

 

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 
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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 northern portion of the Newport-

Inglewood Fault located approximately 5 miles to the east of the subject property. 

 

The Newport-Inglewood Fault trends northwesterly for about 40 miles from the Newport 

Mesa to the Cheviot Hills along the western side of the Los Angeles Basin. Folding and 

faulting of a thick sequence of sedimentary rocks forms the belt of domed hills and mesas 

known as the Newport-Inglewood structural zone. The en echelon arrangement of the uplifts 

combined with right-lateral strike-slip offsets leads to the belief that the Newport-Inglewood 

Fault is a strike-slip fault at depth (Barrows, 1974). However, surficial materials convey 

normal, reverse and left-lateral faulting. The Newport-Inglewood Fault is considered active 

by CGS and ICBO.  

 

Faults in the Ballona Gap, including the Charnock and Overland faults, are not associated 

with the Newport-Inglewood uplift but have a strong influence on ground water. They 

bound both sides of a down-dropped graben based on well logs and water-level data. The 

exact attitudes of the faults are not known but absence of surficial displacement suggest that 

the fault has not been active in recent time. These faults are not currently considered active. 

 

Splays of the Santa Monica Fault have been mapped 5 miles north of the site by Dolan et al. 

(2000), Leighton (1995), and the State of California (2017). The Santa Monica Fault is a 25-

mile-long, oblique, left-lateral reverse fault that extends from Point Dume to the east to the 

Beverly Hills Lineament. The onshore portion of the Santa Monica Fault is delineated by a 

series of low (less than 40 feet high), left-stepping, overlapping, south-facing scarps which 

are located 2 to 2½ miles south of the Santa Monica Mountains (Dolan et al. 2000). The 

fault extends offshore at the mouth of Potrero Canyon as the Potrero Canyon Fault. 

 

The Safety Element of the General Plan for the City of Santa Monica, prepared by Leighton 

and Associates (1995), maps the northern and southern branch of the Santa Monica Fault 

within the City of Santa Monica. The north branch of the Santa Monica Fault has been 
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located based on oil field and groundwater data and from topographic scarps noticeable in 

old topographic maps. The southern branch has been inferred from oil well data in the 

Sawtelle Oil Field and by a groundwater barrier within Pleistocene sediments north of the 

Palisades Park (Poland, 1959). Dolan et al. (2000) report that the northern strand is the most 

recently active with almost all of the motion on this strand having occurred during 

Pleistocene and Holocene time. The southern strand in contrast is not believed to deform 

quaternary strata. 

 

Leighton (1995) proposed new locations for the Santa Monica Fault, that fall between the 

north and south branches, based primarily on geomorphic data. The proposed new fault 

scarp locations are shown on the "Fault Hazard Management Zones and Liquefaction 

Susceptibility" map included in the Seismic Safety Element. Dolan et al. (2000) also map 

fault locations in the city of Santa Monica based on geomorphic data. The fault scarp 

locations shown by Leighton (1995) and Dolan et al. (2000) appear to closely correspond.  

 

Dolan et al. (2000) report that recent trenches excavated across the northern strand of the 

Santa Monica Fault at the Veteran's Administration property in West Los Angeles revealed 

four zones of faulting and evidence for six events which produced surface ground rupture. 

The ages of the events are estimated to range from 50,000 years ago to 1,000 to 3,000 years 

ago. Dolan et al. (2000) estimate the reoccurrence interval for events on the Santa Monica 

Fault which are large enough to produce surface rupture at 7,000 to 8,000 years. Dolan et al. 

(2000) conclude that the results of their trench observations and age dating combined with 

geomorphic data indicate that the Santa Monica Fault is active. 

 

Mapped traces of the Palos Verdes Fault zone exist approximately 2½ miles west of the 

subject property. This fault is considered to have both right lateral and reverse movement. 

The fault has a slip rate between 0.1 and 3.0 millimeters per year and has a potential for an 

earthquake with a probable magnitude of 6.0 to 7.0. Several geologists including            

Peter J. Fischer, have segmented the Palos Verdes Fault into three segments. Two of these 

segments are located offshore to the northwest and southeast of the Palos Verdes Peninsula. 

These two segments have experienced probable Holocene (recent) activity and are 

considered to be active. Fischer (1992) concludes that based upon the probable offshore 

activity, the “onshore segment is obviously active”. Past faulting has formed a complex 

zone of shearing and folding and has offset marine terrace platforms and deposits. Although 

generally considered only potentially active by most geologists, portions of the              

Palos Verdes Fault are considered to be active and capable of producing damaging 

earthquakes.  
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Strong Ground Shaking-2016 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 

2016 California Building Code (CBC) which is based on the 2015 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.  

 

The mapped spectral acceleration parameters (Ss and S1) are determined utilizing Figure 

1613.3.1(1) and 1613.3.1(2) of the 2016 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 2016 CBC.  

 

The 2016 CBC assigns a site class based on the average soil properties within the upper 100 

feet of the soil profile. Site Class D is applicable for the subject property.  

 

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 2016 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. 

 
   Spectral Response Spectral Response Site Site 
 Site Acceleration (0.2s) Acceleration Coefficient Coefficient 
 Class Ss (g) S1 (g) Fa Fv 

 
 D 1.598 0.626 1.0 1.5 
 
  Design Spectral Response  Design Spectral Response  
  Acceleration (0.2s)  Acceleration (1.0s) 
  SDS  SD1 
 
  1.065  0.626   

 

Peak Ground Acceleration  

Analysis of the seismic stability of slopes 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 

http://earthquake.usgs.gov/designmaps/us/application.php
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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 D. The PGAM for the site determined utilizing this method is 

0.618g. Based on the City of Los Angeles Guidelines a PGA = 2/3 PGAM = 2/3 (0.618g) 

= 0.412g is applicable for seismic slope stability 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 = 259m/s which corresponds to Soil Site Class D. 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 475 years. The website provides a mean magnitude of           

M = 6.58, mode magnitude of M = 6.32; mean source distance of 13.4 km and modal source 

distance ranging from 8.83 to 9.12 km for the site. We have elected to use a magnitude M = 

6.58, and source distance 13.4 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 13.4 kilometers. We used the 5cm 

displacement threshold. The factor feq is 0.508. This factor is multiplied by probabilistic 

maximum horizontal acceleration (2/3 PGAM) to obtain seismic coefficient K of 0.209g.  

 

The proposed structure will be subjected to moderate to strong ground shaking should one 

of the many active Southern California faults produce an earthquake.  

 

http://earthquake.usgs.gov/designmaps/us/application.php
https://geohazards.usgs.gov/deaggint/2008
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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. 

 

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, Venice 7.5 Minute 

Quadrangle,” which is included in Open File Report #97-13, 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. Cross hatched zones are for earthquake-induced landslides. 
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Liquefaction is a process which occurs when saturated sediments are subjected to repeated 

strain reversals during a seismic event. The strain reversals cause an increase in pore water 

pressure such that the internal pore pressure approaches the overburden pressure and the 

shear strength approaches a low residual value. Liquefied soils are subject to flow, 

consolidation, or excessive strain. Liquefaction typically occurs in loose to medium dense 

sand and silty sand soils below the groundwater table. Predominately fine-grained soils, 

such as silts, and clay, are less susceptible to liquefaction.  

 

The site is not included within a zone of potentially liquefiable soil. Liquefaction is not 

considered a hazard at the subject site because Pleistocene Age sediments underlie the site 

at a 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 coupled with 

low inferred earth material strengths. 

 

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 the dune sand deposits with the 

recommended setbacks. The seismic stability of the slope is addressed in the Slope Stability 

section of this report. 

 

METHANE ZONE 

 

The City of Los Angeles parcel map web site Navigate LA indicates that the subject site is 

located in a methane zone and a methane buffer zone. A methane zone or methane buffer 

zone is an area that is considered by the City to be at risk of methane seepage from the 

underlying earth materials into buildings. This property is likely included in a methane zone 

due to the proximity of the site to the Playa Del Rey Oil Field. 

 

The City requires that sites in Methane Zone be tested prior to construction of any new slab 

on grade building, raised wood floor buildings or basement structures to determine the 

extent of mitigating measures required for the site. As an alternative, the City does permit 

new construction to conform to the full extent of the City methane mitigation requirements 

for the specific type of structure. The ordinance which contains these requirements, 

Ordinance No. 175790 was adopted by the Council of the City of Los Angeles on February 

12, 2004, and became effective on March 29, 2004.  
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The proposed project for this site may include the construction of a residence utilizing a 

slab-on-grade floor and a slab-on-grade garage. The City methane mitigation requirements 

for construction of small slab-on-grade and raised-floor additions may be found in 

Information Bulletin/Public Building Code Document No. P/BC2002-102, dated        

August 25, 2004, on the City of Los Angeles Department of Building and Safety website 

www.ladbs.org.  

 

SLOPE STABILITY 

 

Gross Stability 

Static and seismic stability calculations were performed for the existing west-facing 

descending slope on the subject property. The calculations were performed using the Slide 

Computer Program by Rocscience. We chose the Modified Bishop's Method for circular 

failures. A seismic coefficient K=0.209g was used in the seismic analysis. Deep and 

shallow circular failure surfaces extending through the toe of the slope were analyzed.  

 

Static and seismic slope stability calculations performed along Section A with a potential 

development configuration along circular failures extending through the toe of the 

ascending slope extending to the upper street.  Those analyses  indicate static and seismic 

factor of safety of 1.17 and 0.78, respectively (Slide Files, Section A, Global Stability 

STATIC and SEISMIC). The calculated factors of safety are less than required by the Code 

indicating that engineered elements will be required to improve the static and seismic safety 

factors to 1.5 and 1.0, respectively, as required by the Code.  

 

The lower portion of the slope below the potential structure location was also analyzed for 

its stability. The calculated static factor of stability was determined to be below the      

Code-required values of 1.5 and 1.0, respectively (Slide Files Section A, Lower Slope 

Stability STATIC and SEISMIC). Even if soldier piles are used to bring the global stability 

of the slope up to the required standards for the residence, the portion of slope below the 

structure will still be unstable. Therefore, a retaining wall and additional soldier piles may 

be utilized near the base of the slope to stabilize the slope below the future structure. A 

retaining wall is shown on Section A at its most probable location. An active load was 

placed horizontally at the location of the retaining wall. The load was increased until the 

static and seismic factor of safety of the slope below the structure was equal to 1.5 and 1.0, 

respectively. The static analysis governed the retaining wall design, resulting in a lateral 

load of 7,928 pounds per lineal foot width (Slide Files, Section B, Lower Slope w/Wall 

STATIC and Section B, Lower Slope w/Wall SEISMIC).  

http://www.ladbs.org/
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We then performed slope stability analyses to evaluate the location of the critical circle 

with the required static and seismic factors of safety with no applied lateral load utilizing 

the SLIDE program (Slide Files Section B, 1.5 Factor of Safety Surface – STATIC and 

Section B, 1.0 Factor of Safety Surface-SEISMIC).  The surface is 18.6 feet below grade 

at the downslope wall of the residence and 6 feet below grade at the retaining wall. 

 

Slope stability calculations were performed to evaluate the required residence soldier pile 

load to achieve the required safety factors.  For purposes of this analysis, soldier piles were 

assumed to be placed at the western edge of a schematic depiction of the proposed residence 

structure. The active retaining wall load was also applied to the model.  The required static 

and seismic residence soldier pile loads are 13,340 and 7,405 pounds per lineal foot width, 

respectively. The depths to the critical circles for the static and seismic conditions are 

approximately 23 and 19 feet, respectively at the location of the residence soldier piles and 

10 and 5 feet below grade of the retaining wall. The critical static and seismic circles with 

the required factors of safety are depicted on the enclosed Section A. The recommended 

residence soldier piles will need to be designed to retain the earth material above this 

retention surface or to a depth of 23 feet as measured from elevation 65 feet.  The retaining 

wall piles need to retain to a depth of 10 feet at the wall location. 

 

Seismic Retaining Wall Calculations 

The seismic loading on the proposed retaining walls has been analyzed using the MULT 

CALC Computer Program by Wolf Software. The 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)(0.618) = 

0.412g, as discussed in the Strong Ground Shaking section above. The horizontal seismic 

coefficient Ah = (1/2)(PGA) = (1/2)(0.412g) =0.206g.  

 

Cantilevered retaining walls supporting a 2:1 may be designed for the more critical of an 

active equivalent fluid pressure of 74 pounds per cubic foot or a seismic equivalent fluid 

pressure of 81 pounds per cubic foot.  These pressures are not additive and either could 

govern depending on the applicable structural safety factors. 

 

The above-described calculations are based upon shear tests of samples believed to 

represent the weakest material encountered during exploration. Cross sections used are 
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thought to be the most critical for the slopes or conditions analyzed. All other slopes of 

flatter gradient or lesser height are considered stable. 

 

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 future redevelopment of the subject 

property is feasible from a geologic and soils engineering standpoint. However, a proposed 

site plan should be provided before specific design recommendations can be provided. 

 

The subject property is situated on a west-facing descending slope with gradients varying 

from 1½ to 1:1 and full height of approximately 80 feet. The earth materials are comprised 

of Middle to Upper Pleistocene Dune Sand Deposits, which were observed at depths 

varying from 2 to 5½ feet below the surface. Deeper fill/slopewash was also observed near 

the toe of the descending slope. As shown on plates B-2 and B-3, the shear strength testing 

of the Dune Sand Deposits resulted in a cohesion value, c = 0 psf and friction angle,                        

φ = 36½ degrees. These values were utilized in our slope stability calculations.  

 

As discussed in the Slope Stability section above, stability calculations performed for the 

existing west-facing descending slope with a residence on the upper portion of the slope 

indicate static and seismic factors of safety below the Code-required values of 1.5 and 1.0, 

respectively. This will require the use of soldier piles designed to retain the earth material 

above the retention surface shown on Section A. The most probable location of at least one 

row of soldier piles will be at the western edge of the proposed residence. The depth to the 

retention surface for both the static and seismic stability analyses is approximately 24 feet. 

Calculations indicate that soldier piles be designed for a static horizontal loads of 13.3 kips 

per lineal foot width.  The load may be applied using a triangular distribution above the 

foundation retention surface. These loads may change depending on the actual design and 

location of the proposed structure.  
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The lower portion of the slope below the potential structure location was also analyzed for 

its stability. The calculated static factor of stability was determined to be below the      

Code-required value of 1.5. Even if soldier piles are used to bring the global stability of the 

slope up to the required standards for the residence, the portion of slope below the structure 

will still be unstable. Therefore, a pile-supported retaining wall will be required on the slope 

below the residence to improve the stability of the slope below the future structure. A 

potential retaining wall is diagrammatically shown below the proposed residence. The slope 

above and below the slope will need to be trimmed to 2:1 gradients. A 12-foot-tall retaining 

wall and the upper portion of the supporting piles will need to be designed for an equivalent 

fluid pressure of 74 pounds per cubic foot over a height of 14.7 feet. Friction piles 

supporting the retaining wall should derive passive support below the Retaining Wall 

Foundation Retention Surface shown on Section B.  

 

Deepened Foundations - Friction Piles 

Friction piles may be used to support the downslope residence wall and slope retaining wall.  

Piles should be a minimum of 24 inches in diameter and a minimum of 10 feet into older 

dune sand below the foundation retention surface. The piles may be designed for a skin 

friction of 300 pounds per square foot for that portion of pile in contact with the dune sand 

below the foundation retention surface.  All residence piles should be tied in two horizontal 

directions with grade beams.  Retaining wall piles should be tied in one direction with a 

grade beam or shotcrete wall facing.  The downslope grade beam should extend a minimum 

of 24 inches below the adjacent downslope grade and should be designed for the same 

equivalent fluid pressure as the retaining wall.  Spoils from pile excavations should not be 

cast over the face of the descending slope. 

 

Lateral Design 

The residence pile shafts should be designed to retain the earth materials above the 

foundation retention surface located upslope of and between the piles. The depth of earth 

above the foundation retention surface to be retained is 22 feet, as depicted on Section A. 

Based on the enclosed calculations, the pile shafts should be designed for an equivalent fluid 

pressure of 50.7 pounds per cubic foot per foot width of material retained. Piles should be 

spaced a maximum of 9 or 12 feet on center for 3- and 4-foot-diameter piles, respectively. 

 

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 dune sand below 
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the foundation retention surface. Resistance to lateral loading may be provided by passive 

earth pressure within the dune sand below the foundation retention surface. Passive earth 

pressure may be computed as an equivalent fluid having a density of 250 pounds per cubic 

foot, with a maximum earth pressure of 5,000 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. 

 

Temporary Excavations 

Temporary vertical cuts within dune sand with a level surcharge may be excavated up to     

3 feet. Vertical excavations in excess of 3 feet should have the upper portion trimmed to 1:1 

(45 degrees). Vertical excavations within dune sand over 3 feet in height with a level 

surcharge will require the use of temporary shoring.  

 

Temporary shoring should be designed for an equivalent fluid pressure of 35 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 basement. 

The shoring design is provided for a factor of safety of 1.25.  

 

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 dune sand below the bottom of the basement wall 

footing. The recommended maximum center-to-center spacing of 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 250 pounds per square foot for that portion of 

pile in contact with dune sand 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 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 2,500 pounds per 
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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 dune sand 

below the bottom of the basement wall footing. Resistance to lateral loading may be 

provided by passive earth pressure within the dune sand deposits below the bottom of the 

basement wall footing. Passive earth pressure may be computed as an equivalent fluid 

having a density of 350 pounds per cubic foot, with a maximum earth pressure of      

5,000 pounds per square foot. Passive earth pressure for piles may be derived from the 

dune sand below the bottom 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.  

 

It is recommended that the entire vertical excavations be continuously lagged.  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.  

 

This evaluation is subject to the following notice.  

 

NOTICE 
 

The subsurface conditions, excavation characteristics, and contacts described herein and 

shown on the enclosed Cross Section 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. 
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EXPLORATION WAS PERFORMED ONLY ON A PORTION OF THE SITE, IT 

CANNOT BE CONSIDERED AS INDICATIVE OF THE PORTIONS OF THE SITE 

NOT EXPLORED. 

 

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 presented herein are partly based upon 

the evaluations of technical information gathered, partly on experience, and partly on 

professional judgment. The conclusions presented should be considered "advice." Other 

consultants could arrive at different conclusions. 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. 
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APPENDIX 
 

 LABORATORY TESTING 

 

Sample Retrieval - Hand Labor 

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. 

 

Compaction Character 

Compaction tests were performed on bulk samples of the existing fill in accordance with 

ASTM D1557-12. The results of the tests are provided on the table below.  

 

    Maximum Optimum 

  Sample  Dry Moisture 

 Test Pit Depth  Density Content 

 No. (Feet) Soil Type  (pcf)   (%) 

  

 1 1 Silty Sand 130.5 8.5 

   

Shear Strength 

The peak shear strength of the existing fill and dune sand deposits 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 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.  
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