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COAST GEOTECHNICAL, INC. 
14747Artesia Blvd.,Suite 1-D,LaMirada,CA 90638 Ph: (714)521-0169or(714)521 -2827 Fax:(714)52! -0179 

May 5, 2012 W.O. 430412-01 

Mr. and Mrs. Shen 
26810 Fond duLac Road 
Rancho Palos Verdes, CA 90275 

Mr. and Mrs. Shen: 

Subject: Preliminary Geologic Investigation of Proposed 
Residence at #77 Portuguese Bend Road, Rolling 
Hills, California 

Pmsuant to your request, a preliminary geologic investigation has been performed at the subject site. The 
purposes of the investigation were to determine the general geologic characteristics of the near surface 
earth materials and to provide geologic opinion on the suitability of the parcel for the proposed site 
improvements. 

The opinions and recommendations contained in this report are based upon our understanding of the 
proposed project and analyses of the geologic data obtained from our field program, area reconnaissance, 
and review of available geologic reports and maps. 

This repmi completes om scope of geologic engineering services outlined in our proposal dated October 29, 
2011. 

PROPOSED DEVELOPMENT 

Our understanding of the project is that the parcel will be developed with a single family residence, 
hardscape, and landscape. Minimal grading is anticipated to provide an improved access drive and a 
building pad. Specific site plans and architectural plans have not yet been prepared. 

The intent of the client is and this report is to obtain approval in concept only. 

WORK SCOPE 

Our work scope for the project included the following: 

• Review of available previous site geologic reports. 

• Reconnaissance of site and area. 

• Logging of exploratory borings. 

• · · Preparation of this report. 

SITE DESCRIPTION 

The project site is identified as #77 Portuguese Bend Road in the City of Rolling Hills. Califnmia and is 
shown on the Site Vicinity Map. Figure I. The APN lor the pmpcrry is 7567--013-005. 
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The parcel is composed of about twenty acres of unimproved land fonnd west of Crest Road at the 
southern terminus of Portuguese Bend Road. The site is roughly bounded by Bunna Road to the east, 
developed residential parcels to the north, a canyon to the west, and open space to the south. 

The parcel is accessed off the sou them tenninus of Portuguese Bend Road via an unpaved semi improved 
access drive that is between #73 and #74 Portuguese Bend Road. The access drive continues onto and 
through the property and is labeled offsite as Burma Road. Within the property various dirt roads and 
paths transect the property. 

The parcel generally slopes downward to the southwest with moderate to gentle gradients, with localized 
steepened slopes along adjacent canyon walls, as access drive cuts, and within landslide head scarps. 

The site shows moderate to heavy growth of brush and grasses. 

REPORT REVIEW 

Records were requested at the County of Los Angeles for the subject site aud those nearby. Records were 
requested for 65, 67, 69, 71, 73, 74, and 77 Portuguese Bend Road, I, 3, 4, and 6 and Running Brand, and 
County reports for Flying Triangle Landslide or Flying Triangle Annex on Febmmy 5, 2012. The County 
located records for 71 and 73 Portuguese Bend Road and for I, 3 and 6 Running Brand. A look through 
these files did not find geologic information considered useful for preparation of this report. 

Readers of this report are advised that a record research is not an exact science; it is limited by time and 
resource constraints, incomplete records, ability of custodian of records to locate files, and where records 
are located is only a limited interpretation of other consultant's work. Readers of this report should 
perform their own review of County records to anive at their own interpretations and conclusions. 

Records reviewed in house were as follows; 

Geologic and Soil Investigation, Flying Triangle Extension, Rolling Hills, by Converse Consultants, 
dated November 10, 1978. This report addressed the subdivision of the subject lot. This report found the 
proposed project feasible within the contents of the report. Several landslides were identified within the 
report with mitigation recommended to achieve buildable conditions. Boring logs and test pit logs from 
the Converse report are included in Appendix A of this report and are located on our appended geologic 
map, Figure 3. 

Potion of a County report prepared on the Flying Triangle Landslide and the accompanying geologic 
map. The report appears to have been generated to address active Flying Triangle Landslide movement 
that started to occur in early 1980. The report asserts that active landslide movement occun-ed within an 
ancient landslide but not along the same plane. The geologic map prepared by the County for this report 
has been i1tilized as the base !'nap for our report and is appended as Figure 3. We were unable to locate 
any geologic sections shown on the map. 

Other records reviewed consisted of Survey Monitoring Reports conducted by the City of Rancho Palos 
Verdes attached in Appendix B. Along section A-A' just outside the property line is RPV survey point 
FT08. This survey point and others are shown m relationship to the subject site on a map in Appendix B, 
along with survey data. This date mdicates that survey point FT08 has no movement, which suggests the 
area has been stable. 
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REGIONAL GEOLOGY 

Rolling Hills is located within a geographic area known as the Palos Verdes Peninsula. The peninsula's 
regional geology is a series of sub-parallel synclinal and anticlinal folds and minor faults fanned by uplift 
and deformation south of the Palos Verdes Fault. As uplift progressed, changes in sea level caused wave 
eroded benches to be cut into the peninsula flanks. As uplift continued geomorphic processes occurred 
resulting in present day landforms. 

A regional geology map, by Thomas Dibblee, is presented on Figure 2. The regional geology map by 
Dibblee does indicate portions of the subject site to be within the active Flying Triangle Landslide. 

A portion of the Landslide Inventory Map for the Palos Verdes Peninsula is attached as Figure 2.1. This 
map shows landslide masses similar to Dibblee 's; although, differences in landslide geometry do occur 
between the two maps and the Landslide Inventory Map shows a small dormant landslide between the 
two lower lobes of the Flying Triangle Landslide. 

EXPLORATION 

Site exploration locations were determined based on regional geology, historic movement of the Flying 
Triangle Landslide, and the client's wish to build only one house, with exploration performed in areas of 
the property which were considered buildable. 

Potential buildable portions of the site were explored by placement of five exploratory borings placed by 
a truck mounted drill rig or a track mounted drill rig at the approximate locations shown on Figure 3. A 
certified engineering geologist logged the borings. 

The borings were drilled to the limits of the rig's capabilities or to a depth where refusal was met. 

SITE LITHOLOGY 

Our understanding of the site lithology was developed through review of previous area work, site 
reconnaissance and logging of the exploratory borings. The site is underlain by unmapped artificial fill 
and colluvium, terrace deposits, bedrock, and landslide materials. 

Artificial fill (Af) is found onsite as side cast fills along paths, drives, and roads. The fills are anticipated 
to consist of locally derived earth materials and to be unacceptable for support of future structures or 
additional fills. 

Recent landslide materials (Qls) are anticipated to consist of disoriented blocks of Monterey formation in 
a clayey matrix and some basalt, and to be unacceptable for support of structure or fill. 

Colluvium (Qc) encountered consisted of dark gray to black silty clay, diatomaceous, with small to 
cobble sized bedrock fragments, tlrm to stiff and damp to moist, surJlcially porous and desiccated. The 
material covers most of the site and is unmapped. 

Terrace deposits Qt) were encountered in some borings and consisted of tan brown silty sand, clay. stiff 
with abundant angular to rounded small rock fragments. 
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Monterey bedrocks (Tm) observed in the exploratory borings consisted of layered buff, tan, white, grey, 
diatomaceous siltstone, clayey siltstone, and claystone, thin to thick bedded, slightly finn to hard, moist to 
very moist; black gray to red brown silty sandstone, firm to hard, and well spaced beds of siliceous 
siltstone. Some bedrock zones exhibited strong fracturing. Zones of secondary crystallization and 
gypsum along beds and as inclusions were observed. Some seams of white yellow clay with black 
inclusions were observed. 

Basalt bedrocks (Tb) encountered consisted of brown to oxidized brown medium to coarse grained 
intrusive rock, weathered to fresh, with occasional gypsum vein. 

Offsite exposures of bedrock consisted of Monterey formation with similar lithology as that exposed in 
the borings, and intrusive basalts. The basalts were observed in the canyon side wall, and become more 
predominate toward Burma Road. 

Exploratory logs by Coast Geoteclmical, Inc. are presented on Plates A through E. Future excavations, at 
other locations, could expose different subsurface conditions than those interpreted and shown within this 
report. 

GROUNDWATER 

Groundwater was not observed in the borings logged or observed on the nearby canyon sidewalls. 

GEOLOGIC DISCUSSION 

Structun 
Site geology is presented on Figure 3. The base map utilized is from the County report on the Flying 
Triangle Landslide and shows a compilation of geologic data from their files and site work. Their 
interpretation of geologic units and boundaries is still representative for the intent of our report. The base 
map has been modified with inclusion of our site exploration and geologic sections. Critical geologic 
cross section A-A', B-B', and C-C' are presented on Figures 4.1 and 4.2. The orientation and location of 
the geologic sections was chosen based on slope conditions, geologic structure, and opinioned favorable 
buildable conditions. The site geology map and geologic cross sections are general representations of 
geologic conditions based on available maps, our site observations, and limited site exploration. These 
figures shall not be taken as dimensioned surveys. Actual field conditions encountered during 
construction could differ. 

Bedrock structure exposed in the site explorations and within offsite bedrock outcrops shows a regional 
northwest-southeast strike with a southwesterly dip. This regional dip is locally altered with synclinal and 
anticlinal folding which is prevalent along the ridge in line with section A-A', and depicted in Section C-
C'. 

Bedrock bedding shows variable orientations to the canyon wall southeast of BHl, BH2 and BH3 with 
some out of slope bedding component. This is shown in Section C-C'. 

Within Boring 5 a clay seam was indentified at twenty feet that could be the contact of the dormant 
landslide identitled on Figure 2. l .landslide. Based on geologic structure this plane would not daylight 
down slope. 
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Offsite to the southwest is located the historically active Portuguese Bend Landslide which continues to 
the beach below. 

The soils engineer's stability analysis will need to address these geologic conditions. 

Based on the geologie structure interpreted from our site work the ridge line along section A-A' is the 
most geologically favorable for construction of a residence. 

Landslides 

Based on review of available data our opinion is that portions of the subject site have been affected by 
global ancient and recent land movement and other portions do not show any recent movement. 

Active landslides have been shown on Figure 3 as Qls. These landslides have recorded historic 
movement, are visibly identifiable, and are well documented. These areas will most likely continue to 
experience some magnitude of movement and, as such, development is not proposed in these areas. 

The area around BH5 is opinioned to be a dormant ancient landslide that has no recorded movement and 
shows no visible characteristics of recent movement. This area could probably be built on but would 
require addition exploration to address geologic stability. 

Converse Consultants within their report showed the ridge along Section A-A' to be a landslide. Our 
opinion is that they misinterpreted subsurface ru1d surface conditions, and that the area is not a landslide, 
but rather wave cut tenaces and tenace deposits. Our opinion is supported by our logging of subsurface 
conditions, regional maps not showing the area as landslide, the aTea not showing as landslide on the 
County map prepared for the area, and the stable RPV survey point. 

A portion of the access drive is within the Flying Triangle Landslide. This portion of the drive, which 
appears to be predominantly offsite, will be subject to unknown movement and future distress. The issue 
of accessing a building site across a landslide can be significant and is largely dependent on County 
approval. This issue should be addTessed by the client or his agent at the earliest planning stage. Utilities 
through this section should be above ground and cons!Tucted in a manner similar to other areas within the 
landslide. 

SEISMICITY 

Southem Califomia is located in an active seismic region. Moderate to strong earthquakes can occur on 
numerous local faults. The United States Geological Survey, Califomia Division of Mines and Geology, 
private consultants, and universities have been studying earthquakes in Southem Califomia for several 
decades. Early studies were directed toward earthquake prediction and estimation of the effects of strong 
ground shaking. Studies indicate that eat1hquake pteaictiO!i is rfot ·pr'acticaland riot sufficiently ·accl.ircate-lo 
benefit the general public. Governmental agencies are shifting their focus to earthquake resistant structures 
as opposed to prediction. The purpose of the code seismic design parameters is to prevent collapse during 
strong ground shaking. Cosmetic damage should be expected. 

Within the past 37 years, Southern Califomia and vicinity have experienced an increase in seismic 
activity beginning with the San Fernando earthquake in I 971. In I 987. a moderate earthquake struck the 
Whittier area and was located on a previously unknown fault. Ground shaking Ji-om this event caused 
substantial damage to the City of Whittier and surrounding cities. The January 17. 1994, Northridge 
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emihquake was initiated along a previously unrecognized fault below the San Fernando Valley. The 
energy released by the emihquake propagated to the southeast, northwest, and northeast in the form of 
shear and compression waves, which caused the strong ground shaking in portions of the San Fernando 
Valley, Santa Monica Mountains, Simi Valley, City of Santa Clarita, and City of Santa Monica. 

Southern California faults are classified as: active, potentially active, or inactive. Faults from past 
geologic periods of mountain building that do not display any evidence of recent offset, are considered 
"inactive or potentially active". Faults that have historically produced earthquakes or show evidence of 
movement within the past II ,000 years are known as "active faults". The site is not within an Alquist 
Priolo Zone as shown on DMG CD 2000-03 

The Palos Verdes fault is located northeast of the subject site and is generally described in terms of three 
individual segments, namely the San Pedro Bay, the on-shore, and the Santa Monica Bay segments 
(Ziony, 1985). All segments are believed to posses a reverse or reverse right oblique sense of motion. 
References reviewed as part of this report indicate that sedimentary materials; however, evidence for 
Holocene activity along the on-shore and Santa Monica Bay segments is currently in dispute. 
Nonetheless, in light of the increased amount of seismicity that has been attributed to the Santa Monica 
Bay segment, the Palos Verdes Hills fault has been classified as active. 

The principal seismic hazard to the subject property and proposed project is strong ground shaking from 
earthquakes produced by local faults. It is likely that future earthquakes produced in Southern California 
will shake the subject property. Secondary effects such as surface rupture, liquefaction, or seismic 
induced flooding are not considered likely. 

SEISMIC HAZARDS 

Based on the Seismic Hazm·d Zone Map published by the State of California, San Pedro Quadrangles, 
appended as Figure 5, the site is not mapped as being subject to potential seismic induced hazards. 

During earthquakes, major destmction of various types of structures has occurred due to the creation of 
fissures, abnmmal and/or unequal movement, and loss of strength or stiffness of the ground. The loss of 
strength or stiffness of ground may result in the settlement of buildings, failure of em·th dams, landslides 
and other hazards. The process by which loss of strength in soil occurs is called liquefaction. The 
phenomenon of soil liquefaction is primarily associated with medium to fine grained, saturated, 
cohesionless soils (sand and silts). The site is underlain by cohesive soils and near surface bedrock and is 
judged to have a negligible potential for liquefaction-induced hazards. 

Earthquake-induced landslide zones were delineated by the State of California using criteria adopted by 
the California State Mining and Geology Board. Under those criteria, earthquake-induced landslide zones 
are areas meeting one or more of the following: 

I. Areas known to have experienced earthquake-induced slope failure during historic earthquakes. 

2. Areas identified as having past landslide movement, including both landslide deposits and source 
areas. 

3. Areas where CDMG's analyses of geologic and geotcchmcal data indicate that the geologic 
materials are susceptible to earthquake-induced slope failure. 
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The soils engineer shall consider these factors, and those presented within this report, in his stability 
analysis of the site and offsite slope. 

DRAINAGE 

Existing drainage is nnconti·olled. The civil engineer shall devise a drainage plan to comply with local 
and state guidelines for control and disposal of site surface waters and to minimize adverse effects to site 
and offsite property. Site waters shall not be allowed to drain over the top of slope or onto the slope. 

CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions and recommendations are based on our current understanding of the project 
and are subject to change or modification as the project evolves and/or additional data is obtained. 

Based on our geologic assessment of the property the most suitable location for the proposed residence is 
the ridge along section A-A'. This assessment is tentative subject to review of future grading and site 
development plans. The client and design consultants are advised that this area is best suited for a small 
residence with minimal grading. Any variance from this could affect the area in a negative manner. 

The proposed development is not anticipated to have an adverse affect, from a geologic perspective, on 
adjacent sites and vice versa provided our and other design consultant's guidelines, building codes, and 
construction standards are followed. 

Recommendations for the project follow. 

EARTHWORK 

Potential earthwork may consist of cuts and fills, foundation excavations, removal and recompaction for 
slab support, possible grading for foundation support, and preparation of hardscape sub grade. 

Assumed earthwork is feasible fi·om a geologic viewpoint with the following comments. 

• Excavations may encounter hard bedrock which may require heavy equipment to remove or 
coring to penetrate. 

• Existing fills and native earth materials, which are to provide support for foundations, hardscape, 
interior slabs, or additional fills shall be reworked to the satisfaction of the soils engineer. 

• Foundations may derive support from competent bedrock or tenace deposits as determined by the 
_§oils engineer. Where foundations are supported by bedrocks.the project geologist shall observe 
the excavations to verify adequate conditions. 

Site soils are expansive in nature and shall be evaluated by the soils engineer for potential impact 
on site improven1ents. 
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The site should be designed to minimize and or avoid any slope construction. Where slope construction 
is approved by the soils engineer as not affecting site stability the following guidelines shall be followed. 

Fill slope constmction will require a keyway dimensioned per the recommendations of the soils engineer. 
At a minimum the keyway shall have at least two feet of embedment into competent bedrock at the toe. 
The project geologist shall field determine competent bedrock at the time of grading. The keyway shall be 
sloped back toward the heel. The keyway excavation requires the approval of the project geologist, soils 
engineer, and County grading inspector prior to placement of fill. 

As the fill slope is constructed the fills shall be benched into competent bedrock 

Proper keyway subdrains, back drains, and outlets shall be installed per the direction of tl1e soils engineer 
and grading plan. 

Any cut slopes shall be rebuilt as fill slopes utilizing the previous guidelines. The rebuilt slopes may be 
constructed as skin fills or stabilization fills depending on analysis of the soils engineer. 

FOUNDATIONS 

The soils engineer shall determine the bearing material for proposed foundations. 

Where foundations are placed into bedrock or drilled caissons utilized the project geologist shall log the 
excavations and incorporate the geologic information into the final as built geologic map for the project. 

EXPANSIVE EARTH MATERIALS 

Site earth materials are expansive in nature. These earth materials will experience changes in volume as 
wetting and drying cycles occur. While proper design and construction can reduce the effects of these 
wetting and drying cycles on brittle building materials, cracking will occur and should be expected. The 
soils engineer shall provide recommendations to minimize the effects of expansive soils on site 
improvements. 

CREEP FORCE 

The soils engineer shall evaluate site slopes for creep force and provide appropriate recommendations. 

FOUNDATION SETBACKS 

.. FoLiriaations shall maintain a horizm1tal setback as n1easured fr'omthe outside footing edge I1orizontally to 
a competent slope surface, of H/3, where H is the slope height. Minimum setback shall be five feet. 
Maximum setback shall be forty feet. Based on slope heights exceeding 120 feet, the horizontal setback 
shall be forty feet. 

Additional setbacks could be dtclated by the soils engineer based on stability analysis of the site slope. 
The soil engineer shall specify any needed setbacks from a theoretical 1.5 factor of safety line. 
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Guidelines for safe construction cuts shall be provided by the soils engineer. The general contractor is 
responsible for complying with geotechnical guidelines, OSHA requirements, industry standards, and 
providing a safe work place. 

Construction cnts that expose bedrock must be observed by the project geologist. If the project geologist 
observes weak bedding planes in any of the cnts, the areas shall be modified in the field as directed by the 
project geologist and or soils engineer. 

RETAINING WALLS 

While site specific plans have not yet been prepared, it is not unusual for hillside projects to incorporate 
retaining walls into the project. It is not !mown if potential walls wonld retain bedrock or fill. Where 
bedrocks are retained the potential for adverse bedding conditions exist. This condition can be mitigated 
during constrnction by removing the adverse bedrock to the angle of dip as directed by the project 
geologist and a lateral distance as directed by the soils engineer. 

DRAINAGE 

The site shall be designed by the civil engineer for positive drainage away from the structures in 
compliance with the 2010 CBC. Roof drainage and site drainage shall be collected and dispersed in a non-
erosive manner. Irrigation and landscape shall be minimized near structures and along top of slope areas. 
All site waters shall be directed away from the top of slope area. 

LANDSCAPING 

We recommend that the project incorporate low water use landscaping. 

SEISMIC DESIGN 

The soils engineer shall provide the seismic design criteria based on cunent code. 

SEPTIC SYSTEM 

The residence will dispose of effluent into a private onsite septic system. The systems in the area typically 
consist of an advanced h·eatment tank and seepage pit( s ); however, to minimize infiltration of waste 
waters into subsurface bedrocks we are recommending that the site be restricted to the use of a leach field 
system. While the project has not yet advanced to the stage where physical testing can be performed; the 
j)arccUsopinioned tohaveadequateroon1for a leach fie!<!. 

The use of a leach field disposal system will not affect the geologic stability of the site provided the 
system is properly located, constructed and maintained. 

CONSTRl 1CTION SERVICES 

During construction of the project it is the responsibility of the client, or their agent to request the project 
geologist_, to provide observation and evaluation of exposed geologic conditions. Typical observations are 
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made of keyways, benches, foundation excavations, construction cuts, caissons, cut slopes, and other 
stages as deemed needed. These services are performed on an hourly basis. 

PLAN REVIEW 

Plans shall be reviewed by the project geologist for compliance with project recommendations. All 
reconm1endations and conclusions are subject to change based on review of project plans. 

SECTION 111 COMPLIANCE STATEMENT 

It is the opinion of the undersigned, a duly certified engineering geologist, based upon our work as 
outlined in the referenced repmt and in those referenced by it, that if the proposed improvements as we 
understand them are constmcted in accordance with our and other design consultants recommendations, 
applicable codes, standard care of the industry, and with proper geotechnical and geologic observations 
(1) the proposed structure(s) will be safe against hazard from local landslide or slippage, and that (2) the 
proposed building or grading construction will have no adverse effect on the geologic stability of property 
outside of the building site. The nature and extent of tests conducted for purposes of this declaration are, 
in the opinion of the undersigned, in conformance with generally accepted practice in the area. Test 
findings and statements of professional opinion do not constitute a guarantee or warranty, expressed or 
implied. 

AGENCY REVIEW 

All geologic and structural aspects of the proposed development are subject to the review and approval of 
the goveming agency(s). It should be recognized that the governing agency(s) could dictate the manner 
in which the project proceeds. They could approve or deny any aspect of the proposed improvements 
and/or could dictate which foundation and grading options are acceptable. Supplemental geologic 
consulting in response to agency requests for additional information could be required. Responses to 
these reviews/requests are performed under separate contract, and costs from that incurred for the initial 
geologic investigation. 

LIMITATIONS 

This report presents recommendations pertaining to the subject site based on the assumption that the 
subsurface conditions do not deviate appreciably from those disclosed by the exploratory excavations. 
Our recommendations are based on the technical inforrnation, our understanding of the proposed 
construction, and our experience in the geologic field. We do not guarantee the perfommnce of the 
project, only that our engineering work and judgments meet the standard of care of our profession at this 
time. 

The subsurface conditions, excavation characteristics, and geologic structure described herein and shown 
ontl1eenclosed crosssections have been projected from excavationson the site andshoul<.lin. 
no way be construed to reflect any variations that may occur between these excavations or that may result 
from changes in subsurface conditions. 

In view of the general conditions in the area, the possibility of different local bedrock or soil conditions 
may exist. Any deviation or unexpected condition observed during construction should be brought to the 
attention of the Engineering Geologist. In this way. any supplemental recommendations can be made with 
a minimum of delay necessary to the project. 
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If the proposed construction will differ from our present understanding of the proJect, the existing 
infonnation and possibly new factors may have to be evaluated. Any design changes and the finished 
plans should be reviewed by the Engineering Geologist. Of particular importance would be extending 
development to areas, changes in grading conditions, postponed development for more than a year, 
or changes in ownership. 

This repmt is issued with the understanding that it is the responsibility of the owner, or of his representative, 
to ensure that the infmmation and recommendations contained herein are called to the attention of the 
Architects and Engineers for the project, and incorporated into the plans and that the necessary steps are 
taken to see that the contractors and subcontractors carry out such recommendations in the field. 

This report is subject to review by the contmlling authorities for this project. 

We appreciate this opportunity to be of service to you. 

Respectfully Submitted: 
COAST GEOTECHNICAL, INC 
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FIELD LOG OF BORING NO. 1 
• 

Project Name: Sl/1:7'-- W.O. Log by: 7CJ/./ 

Method: .J..'t ,, Start: Finish: Date: 2./17 ,h 
Wt. Of Kelly Bar: Drop 

Samples Blows Depth 
DESCRIPTION 

Type No. Depth 6" 6" 6" (FT) 
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COAST GEOTECHNICAL, INC. Plate A 
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FIELD LOG OF BORING NO. 1 
Project Name: ..{'#&/V W.O. 93u'l/l_ Log by: 7?:7# 
Method: Start: Finish: Date: :LL!J /n 
Wt. Of Kelly Bar: Drop 

Samples Blows Depth 
DESCRIPTION 

Type No. Depth 6" 6" 6" (FT) 

I«! S..$ A//0. f/ ?'.l u 
' 

.B- IV..Z,$'. 1-/ S'" 1./ 60 

et,'l .8 .I/$'C v,.. II ""' '· "'?Y- UCAVY "'· /.5'-,;/. /' 
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COAST GEOTECHNICAL, INC. Plate A.1 
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FIELD LOG OF BORING NO. 2 
Project Name: 5#ev W.O. $130'1/L Log by: "/.0/f . 

Method: .2..'f'' Start: Finish: Date: z./z.>hL 
Wt. Of Kelly Bar: Drop 

Samples Blows Depth 
DESCRIPTION 

Type No. Depth 6" 6" 6" {FT) 

'701'.10/t. 

<!!5 .8J. V;. 9d ls 77fAJ - 'kiO 7H.tekU 
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COAST GEOTECHNICAL, INC. Plate B 
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FIELD LOG OF BORING NO.2 
Project Name: W.O. Log by: <""Tt:J# 
Method :.,.2 <( " Start: Finish: Date: 2./w/a. 
Wt. Of Kelly Bar: Drop 

Samples Blows Depth 
DESCRIPTION 

Type No. Depth 6" 6" 6" (FT) 
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COAST GEOTECHNICAL, INC. Plate 8.1 
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FIELD LOG OF BORING NO.3 
Project Name: w .0. "1..30'112.. Log by: /.011-
Method: ,..2. ,, Start: Finish: Date: z/u;/z... 
Wt. Of Kelly Bar: Drop 

Samples Blows Depth 
DESCRIPTION 

Type No. Depth 6" 6" 6" {FT) 
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FIELD LOG OF BORING NO.3 
Project Name: .<:: #ou W.O. -s-'.Jor.t / L. Logby: 

Method: ,, .o,_ u. Start: Finish: Date: 

Wt. Of Kelly Bar: Drop 
Samples Blows Depth 

DESCRIPTION 
Type No. Depth 6" 6" 6" (FT) 

12 6/ 1 
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COAST GEOTECHNICAL, INC. Plate C.1 
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FIELD LOG OF BORING NO.4 
Project Name: .!:""""#nu . W.O. .YJ'o'II.Z.. Log by: 

Method: .2. 'f'' Rurll!t::'r- A Start: Finish: Date: z/:z.t /t:z 
Wt. Of Kelly Bar: Drop 

Samples Blows Depth 
DESCRIPTION 

Type No. Depth 6" 6" 6" (FT) 
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FIELD LOG OF BORING NO.5 
Project Name: W.O. <S/ .. ..,7 .," Log by: 7bH 
Method: ;z.y· n. /, •• r- A ,Start: Finish: Date: z/z. 
Wt. Of Kelly Bar: Drop 

Samples Blows Depth 
DESCRIPTION 

T)'lle No. Depth 6" 6" 6" (FT) 
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APPENDIX A 

Boring logs and test pit logs by 

Converse Consultants 
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SUMMARY ! 
BORING ·No 

3, 1977 ·. .. THIS SUMMARY APPLIES ONLY AT lH( lDCAOIQii Of !HIS flQfiiN(> ANQ AT Tfl[ -r-_.....-L- • 0<0 (11)... 
I TIM[ OFORILliNG. SUBSURfACE CONDITIONS MAY QlffERAr OTHER lOCATIONS 11)..4,. <$1..-0 

I " AND MAY CHANGE AT THIS LOCATION WITH fHE PASSAGE Of lilA(. T!i( DATA 1:,(' 0 ('(' -S'.-1$'.)...., 
OEir;..TH o'-' pfl(SUH£0 IS A SIMPLifiCATION OF ACTUAL CONDITIONS EN,OUNTEREO. (..1..-.$' ,S.O"V1-il 

I "' 0::, ELEVATION· 730 1± "'>-/1' 

i oAr£ oRrLLED May 

J slightly firm dark SLOPEWASH 
i moist to brown SILTY CLAY, with trace 
J stiff to little rock 

1 fragments, high 7.6 

2 

5-
3 

4 

5 
10-

6 

7 

15-
8 

..... 

: 

ly organic 

with trace rock 
fragments, 
organic 

6.5 

9.4 

7.6 

9.4 

dry medium light BEDROCKS 
to hard brown SHALE, 

No ground water 
encountered, 
End of Boring at 16.0' 

intensely to mod, 
fractured with 
gypsum along 
fractures, stain- 9.4 
ed along frac-
tures, moder-
ately weathered 

13 

18.4 77 

21.1 87 

20.7 97 

23.9 94 

23.8 95 

19.6 

14.0 96 

15.5 

2.49 
2.55* 
3.00* 
3.90* 
0.65* 
1. 91 

3,38 

2.90 

2.72 

f2l lnd1cates number and * Bulk sample remolded to 90% max. dens1ty 
U range of bulk sample. before shearing at t 1 ,2,& 1 ksf. (**-i;at. & drained). 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

@ Converse Ward DaVIS DIXOn Geotechnical consul)"n'• 

PfOJ€CI No. 

78-2312-03 

Orawmg No 

5 
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2 
( ( SUMMARY 

om oOu<o May 
!':) AND MAY (!-lANGE Al T>HS LOCATION WITH TH( PASSAGE Of Til.\[ TtH DATA J.. Q >$'_...>$'_...., 

i DEPTH O' '"'""'" ", """""'"'" o; •no<c '"'"''"' "''"'""''· ..... "-;U' (.1-¢ "'o'<'S> 

l
iN ¥" -..<0 "';.. .-(o.-',).. v(' 

FEET ,_ · 713' ..r..>Q C' >- J.. * (' 

I
I __ D_S_L_I_D_E __ D_E_B_R_I_S __________ 

s-

2 
10-

3 
IS-

' 4 

to hard brown very to moder-
slightly to ately weathered 
moist hard & disturbed 

slightly hard 
moist 

light 
brown 

si Its tone & shale 
very fractured 

disoriented bed., 13 
ding 

v, fractured to 
mod .fractured, 
mod.weathered 
indistinct bed- 11 
ding 

BEDROCKS, 

siliceous shale 
bed at 13' 

slide plane 

SILTSTONE, with inter-
bedded silty 
sandstone and 
lenses of chert 

22 

17 

12.2 100 

13.7 87 

14.9 100 

12.3 

0.47* 
0.65* 
1.02* 

(j1 Indicates number and 
U range of bulk sample 

(Coni 1 nued) *Bulk sample remolded to90% max. dens1ty, sat. 
& drained before shearing at 1, 1, & 2 ksf. 

FLYING TR lANG LE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

ConverseWardDaVISDIXOn GeotechnlcaJcon•u''""t• 

78-2312-03 

6 
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SUMMARY - BORING I{ 2 (Continued) 

OATEORILLEO May 3,]977 ,(\1'_, .-;; ( o,.. 11 
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THI$ BORIN(> AND AT THE >- £. 0 Q (1$1 J. 'f-_..('1$'-$'-<;,. 

C, TIMEOFDRILLING. SUBSURFACECQNDITIONSMAYDIFF"ERATOTHERLOCATIONS 1'J..-t,.c) --0(' 
DEPTH v AND MAY CHANGE AT THIS LOCATION WITH THE pASSAGE OF TIME. THE DATA 'i-" (\(,1- --;s,A;ti" 

:N <?;0 PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED. . <S>,. 0 ..... 1-
FEET .,..-t ·*-.>-QJ.. "c-..,0'? *>-).,t.. . -c-.>.C'It' 

20 c, " . ' ''>· (' . . 
slightly hard 
moist 

light 
brown 

BEDROCKS 
SILTSTONE & SHALE 

w/interbedded 
laminations to 
thinly bedded 
sandstone + 
occasional len-
ses of chert, sf. 
weathered , v. 
to mod. frac- I 

5 lured 32 22.8 99 6.88 1 

30-

35-

No ground water 
encountered. 
End of Boring at 25.0' 

Attitudes: 
N 30° W/ 23° W 
at 20' 
N 45o W/ 28° W 
at 25' 

. 

ii 
40-'-....I...--...L_---"----'----J-----------L--l....-..l-.--J __ II 

Indicates number and 
range of bulk sam_Eie. 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

@ ConverseWardDavtsDtxon Geotechnical Consul}ants 

78-2312-03 

7 
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( SUMMARY - BORING ,1__, 3 

'DATE DROCLED May 3,1977 OHIS SUMMARY APPLIES ONlY AT TH( lO(ATIQH Of THIS 80RING AND AT THE O(O ( -?J.- 1- .$> 
"MEOCO'"""'· Su"u"""O"O"ION>MAn"'"A>OHEeC00"0"' · (' 1> <,. 0 '-<>-",'\-.(' 

0 AND M"-Y CHANGE AT THIS LOCATION WITH THE PASSAGE Of" TIME THE DATA "f-/(' J.- 0 .-('(' >5'-->S'J..;t 
,I'DtPTH v(v o'-' PRESENTED IS A SIMPLJfi(ATION Of ACTUAL CONDITIONS ENCOUN.l[R[Q_ (...1-o$' .s-

0
"'1,.,1> 

IN -.t-q .-1:> /(., v(' 
j FEET \>- .•. .(\>- 0 ). G' -? >- J.- .(\ I i C:, C, ELEVATION: 660 1 ± ').._>.(' -': 

5-

CL 
2 

10-

3 

15-

4 

5 

slightly firm dark SLOPEWASH 
moist to brawn SILTY CI:AY, with mult 

stiff to icolored coarse 

dry 
to 
slightly 
moist 

black sand and grav-
el-size rock 
throughout 
moderately 
porous 

light 
brown 

BEDROCKS 

stiffer material 
less porous 

CLAYEY SILTSTONE 

13 

16 

14 

14 

mod. weatherec 11 
very fractured 
indistinctly 
bedded 

20.1 102 6.35 

19.4 102 4.31 

18.0 101 4.69 

17.7 105 7.19 

14.2 89 4.78 

6 9.4 21.2 89.4 6.66 1 

No groundwater encountered, End of Boring at 20.0' 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

@ ConverseWardDav1sD•xon Geotechnical Consultants 
I 

Project No. 

78-2312-03 

Drawing No. 

8 
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( SUMMARY - BORING r·(. 4 
oAn oRILLEo. May 

DEPTH 
IN 

FEET 

SUMMARY APPLIES ONLY AT THE LOCAl ION Of THIS BORIN(> AND AT THE • (/<J (1>,1. -f-'?1' ,s> \ 
TIMEOFORILLING. 5UBSURfACECON01TIONSMAYOift(RATOTHERLOCATION$ - (' 1> -f,. -'A')>S'_..-)..1' ; 

C:, AND MAY CHANG[ AT THIS LOCATION WITH THE PASSAGE OF TI/AE. TttE DATA 1-,-1' J- 0 ('1' i$'-->S-.>."1 . 
v<(._ O"" PRESENHO IS A SIMPLIFICATION Of ACTUAL CONDITIONS ENCOUNTERED. lt-(,:s.>- (..1-.,S. >S>

0
-t1-'? . 

-'....,.<?> --,(>.1>G' /G'(,. ·..(>:,>. *(\1' 

3,1977 .. 

':> C:, ELEVATION 634 1 ± . .>: J- ")...>:"?(' .>: 

slightly 
moist 

firm 
to 
stiff 

dark 
brown 
to 
black 

SLOPEWASH 

CL 

5 - 1 

hard light 
brown 

10 2 
No ground water 
encountered. 

End of Boring at 1 0,0' 

15-

;' 

SILTY CLAY, with little 
to some multi-
colored coarse 
sand & fine 
grovel-size 
rock fragments 

BEDROCKS 
SILTY CLAYSTONE, v. 

weathered 

slightly 
weathered 

Attitude: 
N 42° W/ 46° W 
at 1 0' 

9.2 29.4 91 2.70 

1 1 15.1 93 -

> 
0 
Q 
0. 

<( 

0 
2 , 
" 0 

" 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

Project No. 

78-2312-03 

Drawing No. 

9 @ Converse Ward DaVIS DIXOn Geotechnical consuttrt• --------------------
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SUMMARY - BORING t,( 5 

DATEDR•LLED• May 3,1977 j THIS SUMMARY APPLIES ONLY AT THE LOCATION OF'THIS BORING AND AT THE 9 
()(() ('?.I-

I TIM[OfORILL.ING. SullSURFAC(CONDITIONSMAYOiff(RATQTHERLOCATIONS . f' '? -1,. "..()>5'_."-)..<' 
':> AND MAY CHANGE AT THIS LOCATION WITH THE PASSAGE Of Tit-lE- THE OAT... 1-,..(' J- 0 ('1' oS'_...'>).""1 

'! DE'PNTH (.. O"" PR[S(Nl(Q IS A SIMPLifiCATION Of ACTUAL CONDITIONS ENCOUNTERED. t,_:/.s>.)o. C:-1-.s- ,.S.{)"1'1,'? 
..;.<t"' 0 --""-? / (, """> (' 

FEET 1>- .... 72 f -;.G)_ Q 1> >- J- ""_,1' 
I 

0 " ELEVATION: 5 ± · -<..-_,._(' . ' 

5-

3 15-

,. 

CL 

dry firm dark SLOPEWASH 
to to brown SILTY CLAY, with trace 
slightly stiff to sand & little tc 
moist black some gravel, 

highly organic 

slightly 
moist 

dry 

soft 
to 
mod. 
hard 

mod. 
hard 

hard 

light 
brown 

LANDSLIDE DEBRIS 
SILTSTONE, very 

weathered & 
very disturbed 

moderate I y to 
slightly 
weathered 

intermittent 
areas of hard 
siliceous shale 
& limestone 
beds 
(5-1 0" thick) 

siltstone, shalE 

4.4 

7.5 

mod. 
hard and cherty 5.5 

shale, lamin-

light .... 
gray 

ated to very 
thinly bedded 

19.0 71.3 

27.7 67 

20.5 

0.83 

0.57* 
1.63* 

1,1
1 

lnd1cates number and (Continued) * Sample saturated and drained before 
range of bulk sample. shearing at 1, & 2 ksf, 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

@ ConverseWardDav1sD1xon Geotechnical Consultants 
I 

Project No. 

78-2312-03 

Drawing No. 

10 



0 

0 z 

' " 0 • 

( SUMMARY - BORING 1\( 5 (Continued) 

!DATEoRoLLEo May 3,1977' I ?. o11 11 
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT TtH: *..>."'t.. ()0 
TIME Of DRILL lNG. SUBSURFACE COND1TIONS MAY DIFFER AT OTHER LOCATIONS . '}1' 1' -?J--t_,.O ._..()-.<' : 

iDEPTH v}' :v AND MAY CHANGE AT THIS LOCATION WITH THE PASSAGE Of" TIME. THE DATA "-<l'l- it."' ('(..'}., .->S' --1"11> , 
! IN '?"' <?P PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED. >S'..-('1> (;_,S..;>-. · >S'_. 0 1-
j FEET *..>.C'J.. Q-1-61> "'>-..>.;. . "'>-{'(' 

1.; 

25- 5 

30-

35-

- . 

I ·' 

dry hard light LANDSLIDE DEBRIS 

hard 
to 
very 
·hard 
hard 

hard to 
v. hard 
hard 

mod. 
hard 

hard 

gray 
to 
I ight 
brown 

light 
brown 

CLAYEY SILTSTONE 

BEDROCKS 

·mcla. weathered 
w/intermittent 
areas of hard 
beds 

slightly 
porous 

very weathered 
& very disturb-
ed 

bedding in 
many 
directions 

we)l bedded 

slide plane 

CLAYEY SILTSTONE 
mod. weathered 
w/len·es of sl. 
weath. s'i It stone 

5.5 17.1 90 3.94 

8.5 25.4 78 

I Q Indicates number and (Continued} 
range of bulk sample. 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

@) ConverseWardDaVISDIXOn Geotechnical consultants 

Project No. 

78-2312-03 

Drawing No. 

11 
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( SUMMARY- BORING 

DATEOROLLED May 4,1977 1' ('< -? 
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE -t>A"'l- 0 0 ( J- +_,.1'-s"..s" 

1 " TIME OF DRILLING. SUBSURFACE CONDITIONS MAY Olff"ER AT OTHER LOCATIONS (' 1\J. -;,_
0 

i$>.-0(' 

I DEPTH AND MAY CHANGE AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA "-c:.-1- 'i..- ('<:,..1- _..$'.)."\''? 
IN eP PRESENTED IS A SIMPLIFICATION Of" ACTUAL CONDITIONS ENCOUNTERED 1$'_.1'11 ('-$'.>- oS'_, 0"11-

1 

FEET ,_.,t- 4..,t- ..('.;.G'J.. ..-c-... G-1> *>--";. *.>.01' 

0 " >';.1' 
i 4 

5 (Continued) 

I slightly medium light CLAYEY mod. v;eathered 

very to mod. am1nat1ons of 

I 

7 moist hard brown SILTSTONE +
1
. in,terll)ittent 34 

fr,ctured s I. weathered 
dry to very black mod. weathered moderately 

I sl. moist hard BASALT fractured 

I 45 -

50-

55 -

.. 

No ground water 
encountered. 
End of Boring at 42.5' 

. 

17.9 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

@) ConverseWardDav1sD1xon Geotechnical Consultants 
I 

Project No. 

78-2312-03 

Drawing No. 

12 



0 z , 
• 0 
< 

I 
I 
! 

OATE DRILLED May 

CL 

5- 1 

2 

10-

15-

dry fi rin 
to to 
slightly stiff 
moist 

hard 
to 
very 
hard 

No ground water 
encountered. 

Refusal at 13,0' 
(End of Boring) 

dark 
brawn 
to 
black 
light 
brown 

6 

LANDSLIDE DEBRIS 
CLAYEY SILTSTONE 

sf. to mod. 
weathered 
intensely to 
moderately 
fractured 

Attitude: 

intermittent 
zones of very 
weathered 
rocks 

indistinctly 
bedded 

N 42" E/ 2r W 
at 5' 

13 27.8 72 

14 20.1 83 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

@ ConverseWardDav1sD1xon Geotechnical Consultants 

Pro)ect No. 

78-2312-03 

Drawing No. 

13 



IJ 
z , 
G 
L 

SUMMARY 
BORING NO 7 

I
I, OAT£ DRILLED SUMMMIY APPt!CS ONLT AT THE Of T .. IS BOI?INC. AND AT 

liM( Of DRILLING. -? -1,- .O 
0 AND MAY CHANG( A1 THIS LOCATION" WITH THE PAS$A()[ Of TIIAE. Ttl( DATA 1-.-(' J- 0 >$'_..>$').."? 

j O[PTH q'-''i- o'-' i'RESENT£0 IS A Of ACTUAL CUNOll!ON$ (NCQUtHER£0. "'1-(' (..'J...,S. >5'
0

-v'l-'f) I IN ..t- _...-t-. ")> 1 (.. .ot> /).. (' 
FEET I" -.!.."' 699 51 ,>..G'J- Q ). J-. "'_.,(' 

,. 0 stiff. brown l<\NDSLIDE DEBRIS . . 
I SILTY CLAY 

I 
trace fine sand, 
some shale frag-

1 I ments 
slightly stiff yellow caliche streaks 

/ moist firm brown at 3 , 

) 

5-

10-
2 

3 

15-

4 

CL1 
1CH 

moist 

very 
moist 

slightly 
moist 

stiff/ 
very 
stiFF 

firm/ 
stiff 

hard 

brown 

dark 
brown 

light 
brown 
yellow 

white 
yellow 

. 

BEDROCKS 

more rock and 
siliceous shale 
fragments 

slide plane 

abundant silice-
ous sha I e and 
siltstone, occas-
ional sandstone 
very weathered 

CLAYEY SILTSTONE 
siliceous shale, 
little sandstone 
{fine) 
slightly weather-
ed, laminated 

14 

22 

20 

36 

I 

0,56* 
1 .02' 

20-
(il Indicates number and {Continued) 
U range of bulk sample 

FLYING TRIANGLE 
City of Rolling Hills, California 

For: Mr. Lowell Wooden 

@ ConverseWardDav1SD1xon Geotechnical Consultants 
,. 

* Sample saturated & 
sheared at 1 , & 2 ksf. 

78-2312-03 

14 



c 
2 
;;; 
v 

c 

.................... ............................ 
SUMMARY 

I 20 
5 slightly 

moist 
hard/ 
very 
hard 

orange 
yellow 

BEDROCKS 20 
I 
I 
I 
I 

6 

CLAYEY SILTSTONE 
siliceous shale 
occasional sand 
stone, laminated 
slightly weathere 

29 

30-

-

: 
;' 

End of Boring at 25' 
No ground water 
encountered, 

Attitudes: 
N 45° W/ 40° SW 
N 65° W/ 35° SW 
at 25' 

I 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

ProJeCt No 

78-2312-03 

No @ Converse Ward DaVIS DIXOn Geotechnical consut,.nts 15 
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( SUMMARY 
BORING NO 8 

l DATEORILLED 1012 78 ' i - - '"" >oMM'"' "'"" '""" ''' '''"'""" ""' ""'"' '"'" '"' ;'_t" 
TIM( OFORILL•NG 5U8SUIIFACE (ONDITIOHSMAYDIFF[RATQTkERLQCAT.IONS . ('- Oil 'I, Q "-<l>S'.r-<y(' 

I' 0 A,..:J MAY C!iii.NGE AT THIS LOCATION WITH TH( PASSAGE Of THA£. lH[ DATA +,.f' J- 0 _.(\<;<' >$>_..S0)..-y 
DEPTH v<._, o'-' PRES(NTED IS A SIMPLifiCATION Of ACTUAL CONDITIONS Et.!CQUNTERED iz_.->$' (,.'t" ,s-0 , 1> 

I IN "'<? '0 .-.p 1'_.,>- 1-
'1 '"aT t- -.l,.,:t- 728 s• ..(' .... (;' Q(., ;.,>-J- ,...01' 0 0 ELEVATION • · J- Ay>1>1' . >-

dry loose brown SLOPEWASH 

moist firm/ SILTY CLAY 
trace fine sand stiff shale fragments 
disturbed material 
at 4' abundance 
of sandstone and 
shale and si Its ton 

I fragments 
I 
' I 

5 - • I 
1 slightly yellow LANDSLIDE DEBRIS 7.2 CH moist brown/ CLAYEY SILT 

yellow abundance of 
white shale and sand-

- stone fragments 
very disturbed 
zone 

I 
·,• 

4 16 'I 

(Continued) 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

* Sample saturated '& 
sheared at 1 ,2, &3 ksf. 

ProJeCt No 

78-2312-03 
Orawrnq7N;-:-o---

ConverseWardDaVISDIXOn Geotechntcatconsutymt• 16 



c 
0 

D 
0 

c z , 
" c 
" 

25-

-

; 

very 
hard 

FLYING TRIANGLE 

Refusal at 22', no 
ground water encounterec 

City of Rolling Hills, California 
for: Mr. Lowell Wooden 

@ Converse Ward DaVIS DIXOn Geotechnical conauuants 

PrOJeCt No 

78-2312-03 

Drawmg No. 

17 



SUMMARY 
BORING NO 9 

lj DATE DR•LLED '""MA'> ''""" '"''" '"' ,:'""" oc '"" '"'"' '"'" / 
ToMfOFOiliLLtNG SussuRFACECONOillf)NSMAYOiffERATOTHfRLOCATIONS · 0 1>-t,. (). I I DEPTH 0 AND MAY CHANGE Al 1)-11$ LOCATION WITH THE PA.$$AG( Of TIIA(. THE DATA 1-_..-t- J,. Q _.('<t IS'_..¢,>-.., 

, IN <?'""<,_. f>o'"' •s ... SIMPLiflcArloN or ... cruAL coNo•rtuNs rNcouHrr,Ho. (..1-..s-_. u-9 ..,.1-.P I 
F"£ET 1 ""1Q Q (/ "">-).).. ""('{' 

Q 0 0 ELEVATION 730 · ).. ;... 

5 -

,, 

1 

CH1 
1CL 

CL1 
1ML 

dry soft brown FILL I 

slight I y firm 
moist 

moist firm/ 
stiff 

slightly 
moist/ 
moist 

stiff 

yellow 
orange 

yellow 
brown 

SILTY CLAY, with shale 
frogments and 
siliceous shale 

LANDSUD:: DEBRIS 
SILTY CLAY/CLAYEY 
SILT, slightly porous 

abundance of 
siliceous shale, 
shale, and dia-
tomaceous shale 
fragments, trace 
fine sand 

11 18.8 98 

0.67* 

14 14.5 88 
1 74* I 
2:82* I 

68 11.7 112 

31 18.5 87 

l 

(Continued) 

FLYING TRIANGLE 
City ofRolling Hills, California 

for: Mr. Lowell Wooden 

* Sample saturated & 
sheared at 1 ,2, & 3 ksf. 

Pro] eel No 

78-2312-03 

Oraw1ng No @ ConverseWardDaVJSDIXOn Geotechnical consul)•"•• 

.. 
18 



SUMMARY ( 
' BOR 1 NG NO. 9 (Continued) / 

I, D<H ORILLCo 1 '"MM.,,"''"" 0 """' '"' cocv 10 " oc '"'' 00""' ""'" 
'tME.QfORILLING SullSuRft>CECQNOilJOHSMAYDifFERATQTI-<[RLQCATIONS <t- -j:> '1,.. <$> O 

I c;, -""'0 MllY CHANGE .I.T THIS LQ(ATtQN W!Ttt THE PASSAGE Of Til-l[ THE DATA J- 0 >!'..->$'>-? 
I DEPTH '-'<.,.. O"' PRESENTE!J IS A SIMPLiftCATIQN Qf A"CTUAL (UNOtltONS £NCOUHTEIHO 1z-_:'.s- C,-1-" IS',.,"!'_.'? 

I. 

_,_'? 0 _.. "'? '> >- ""'"/;., v .... ,.,. 
'-<. .,.... ....'"' ...... _,..Q Q (,.1> >- )- "''f. 

1 5 slightly hard/ yellow "BEDROCKS" 27 76 I moist very orange SILTSTONE/SILICEOUS 14·3 

SHALE, laminated, sl. 

25-

6 

30- 7 

-

mod. 
hard 

very 
hard 

weathered, very fractur-
ed 

BEDROCKS 

possible slide 
plane, disturbed 
material, silty 
clay shale frag-
ments 

SILICEOUS SHALE, lam• 
s I. weathered 

End of Boring at 31.5' 
no water encountered 

Attitude: 

E-W/50' S 
at 20' 

FLYING TRIANGLE 

56 21.5 89 

65 25.8 89 

Pro1ect No. 

I 

City of Rolling Hills, California 
for: Mr. Lowell Wooden 

78-2312-03 

19 @ Converse Ward DaVIS DIXOn Geotechnical consul)""'' 



"' 

m 
u 
c 
0 
Q 

0 
2 , 
" c 
" 

5-

10 -

15 - 1 

: 

CH 

ML1 
1CL 

2 

moist 

slightly 
moist 

SUMMARY 

fir.,Y 
stiff 

stiff yellow 
orange 

SILTY CLAY 

SLOPEWASH 

trace fine sand, 
trace sma II sha I e 
fragments 

more shale frag-
ments 

LANDSLIDE DEBRIS 
CLAYEY SILT/SILTY 
CLAY, porous, trace 

sand (fine) 
abundance of 
sha I e fragments 

' 
8.1 

white 

0 
2 hard ,, 7.2 

Indicates number and 
range of bulk sample 

(Continued) 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

@ ConverseWardDav1sD1xon Geotechnical Consul\ants 
' 

78-2312-03 

20 



.2 
u 
" 

0 
2 , 
" 0 

" 

1 slightly very yellow LANDSLIDE DEBRIS 

25-

-

-

moist hard brown SILICEOUS SHALE 
End of Boring ot 21' 
No water encountered 

(Refusal at 21') 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

ProJeC! No 

78-2312-03 

@ ConverseWardDav1SD1xon Geotechnical Consul,ants 21 
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c 
0 

m 
u 

0 
z , 
" 0 

" 

5 -

10 -

15 -

·,• 

1 

2 

3 

4 

CL, 
fcH 

moist 

very 
moist 

moist 

slightly 
moist 

firm/ 
stiff 

soft 

firm/ 
stiff 

stiff 

hard 

I 
I 
I 

more shale and 
siltstone fragment 

white LANDSLIDE DEBRIS 
yellow CLAY, (bentonitic?) 3.6 white disturbed, very 

weathered 0,84* 
8.1 1 .77* 

1. 93* 

light clayey siltstone 
yellow and shale, mod. 
brown weathered, very 

fractured 

yellow 
orange 

white 
yellow 
yellow 9.9 orange 

9.0 

orange 

(Continued) * Sample saturated & 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

@ ConverseWardDav1sD1xon Geotechnical Consultants 

sheared at 1, 2, & 3 ksf. 
ProJeCt No 

78-2312-03 

22 



c 
9 

', SUMMARY 
BORING NO 11 (Continued) 

I DATE OR,_LEO '"MMAR' """" '"''" '"' '"" """' "'" 
I T:M[Of0111LLING_ 5U0$UilfA(ECON01TIQNSMA'(01ff[RATQTH(RLQCAT.IONS . ('- 11 <S> <) 
,

1

1 DEPTH 0 ·'NO MAY O<ANG[ AT THIS LOCATION WITH THE PASSAGE Of TO.<[. THE DATA +,.1' J- 0 _..0«' 
R>E"RHO,; A "MeL"•E<'LO"" '<HAC LOROLPO"' ERCOORH.CO ...,,_(• 

I 
IN .,.'? <(> _.il 1'_,-" ,. (' 

FEET 
0

.,.. ..,.,. Q")-C-iJ *_.,>,_ "".J..1' 

I 20 " 
, slightly very orange LANDSLIDE DEBRIS,(BLOCK) 
i moist herd SILICEOUS SHALE & 

1

1

1 
LIMESTONE hard white 

1 

gray 

5 29 I +--+--+----L... __ ___L ___ 

Refusa I at 24' 
25-

-

No ground water 
encountered. 

I 

FlYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

Geotechnical 
' 

P1oject No. 

78-2312-03 

23 @) ConverseWardDav1sD1xon 
........................................ 
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.. SUMMARY 
BORING NO 12 

DATE DRILLED 

1 
SuMMARY APPLIES ONLY AT THE Of Tt<IS BORINC. AND .>.T E 

5U85URfAC[(ONOITI()N5MAY0tff[RATOTH[Rl0(A71QN5 '1;. (9 () ;.o()>f',-A,..(<' 
DEPTH ,!:> A"!O MA) Ct<ANG( -'-1 THIS LOCATION WITH Ttl[ PASSAGE OF Til..!£. T>i£ Q4TA +_,.1' 0 ..-('1' -5'..--5'>-"1 

IN '00" i'R(SENTEO IS A Of "(luAl CONOIT!OuS E"'CQUNTEREO. '-!.s-_.. >S'O"'I'-t--? 

FEET ..;.-t 756 01 .._;..G' Q (.,. ;..>-)... .._('(' 
<? "' ELEVATION 0 J. i-_,.1>(' >-

s-

10- 2 

- 3 

15-

CL1 
1CH 

ML 

4 MS? L 

slightly firm brown FILL 
moist 

moist 

slightly 
moist 

moist 

firm/ 
stiff 

stiff 

mod. 
hard 
to 
hard 

very 
hard 

I 

yellow 
brown 

orange 
brown 

yellow 
white 

SILTY CLAY, with trace 
of fine sand, 
some rock 

SLOPEWASH 
SILTY CLAY, with ab-

undance of 
small shale frag-
ments and some 
gypsum streaks 

LANDSLIDE DEBRIS 
very weathered 
basa It 

SILTYCLAY, probable 
slide plane 

BEDROCK 
CHERTY SHALE, 51 L-
ICEOUS SHALE, & 
SILTSTONE 

3.6 

9.0 

9,0 

9.0 

Refusal ot 20', no groundwater encountered 

FLYING TRIANGLE 
City of Rolling Hills, California 

for: Mr. Lowell Wooden 

Pro1ect No 

78-2312-03 

ConverseWardDavtSDIXOn Geotechnical consul)ant• 

Drawmg No. 

24 



Palos Verdes Properties 
Project No. 78-2312-03 

/ Sheet No. l 

Trench 
No. 

1 

2 

3 

4 

5 

6 

Approx.Oepth 
'n Feet 

From To 

0.0 10.0 

0.0 5.5 

5.5 8.0 

0.0 10.0 

0.0 9.5 

0.0 7.0 

0.0 6.0 

6.0 10.0 

7 0.0 8.0 

8.0 10.0 

; ., 

LOG OF EXPLORATORY TRENCHES 

Soil/Bedrock Description 

SLOPEWASH - SILTY CLAY and CLAYEY SILT; medium brown, slightly 
moist, firm to stiff, slightly porous to porous, with angular 
rock fragments to 3 inches, probably landslide debris. 

SLOPEWASH - SILTY CLAY; medium brown, moist, firm, slightly 
porous to porous 1 with angular rock fragments ·to 2 inches 1 

from 4.5 feet to· 5.5 feet angular to sub-angular rock frag-
ments to 14 inches of siliceous shale, cherty shale, limestone 
and andesite tuff. 

BEDROCK- BASALT; dark gray, very weathered, moderately fractured, 
hard to very hard, dry. 

LANDSLIDE DEBRIS - SHALE and SILTSTONE; very weathered, dry, soft 
to moderately hard, contorted bedding below 6 feet, laminated to 
very thinly bedded. 

LANDSLIDE DEBRIS - SILTSTONE and SHALE; disoriented rock frag-
ments, very weathered, dry, soft to hard, slightly porous to 
porous. 

LANDSLIDE DEBRIS - SILTSTONE and SHALE; disoriented rock frag-
ments, very weathered, dry, soft to hard, slightly porous to 
porous. 

SLOPEWASH - SILTY CLAY; dark gray brown, slightly porous, 
slightly moist, firm to stiff, with angular rock fragments to 
4 inches. 

LANDSLIDE DEBRIS - SHALE and SILTSTONE; intensely weathered, 
dry to slightly moist, soft to moderately hard, intensely 
fractured with disoriented rock fragments to 12 inches. 

SLOPEWASH - SILTY CLAY; dark gray-brown; slightly porous, 
slightly moist, firm to stiff, with angular rock fragments 
to 4 inches. 

LANDSLIDE DEBRIS - SHALE and SILTSTONE; intensely weathered, 
dry to slightly moist, soft to moderately hard, intensely 
fractured with black cherty shale fragments to 6 inches. 

Converse Davis Dixon Associates, Inc. 



Palos Verdes Properties 
ProJect No. 78-2312-03 ( 

Sheet No. 2 

Trench 
No. 

8 

9 

10 

ll 

12 

13 

14 

Approx.Depth 
in Feet 

From To 

o.o 3.0 

3.0 6.0 

o.o 2.5 

2.5 5.5 

o.o 8.0 

0.0 1.5 

1.5 3.0 

3.0 6.0 

0.0 4.0 

4.0 5.0 

0.0 4.5 

4.5 5.5 

0.0 1.0 

1.0 4.0 

LOG OF EXPLORATORY TRENCHES 

Soil/Bedrock 

SLOPEWASH - SILTY CLAY and CLAYEY SILT; medium brown, porous, firm, 
dry. 

LANDSLIDE DEBRIS - SILTSTONE and SHALE; disoriented, frock frag-
ments, very weathered, dry sOft to hard, slightly porous to porous. 

SLOPEWASH - CLAYEY SILT; medium brown, dry, porous, firm, with 
angular and sub-angular rock fragments to 8 inches. 

LANDSLIDE DEBRIS - SILTSTONE and SHALE; clayey siltstone and 
siliceous shale, light gray-brown, and black cherty shale, 
moderately hard to very hard, disoriented fragments throughout. 

TOPSOIL/SLOPEWASH - SANDY and CLAYEY SILT; medium brown, soft to 
firm, very porous in upper four feet, porous to 8 feet, slightly 
moist, alkali stains below 6 feet, rock fragrnen_ts to 2 inches 
throughout. 

TOPSOIL/SLOPEWASH - SANDY SILT; medium brown, firm, dry, porous 
rock fragments to 2 inches. 

BEDROCKS - BASALT; red-brown, moderately hard, intensely weathered, 
intensely fractured. 

BEDROCKS - BASALT; dark brown, moderately hard to hard, very 
weathered, very fractured. 

LANDSLIDE DEBRIS - SILTSTONE and SHALE; disoriented rock frag-
ments and slabs to 18 inches, below road cut in landslide. 

BEDROCKS? - BASALT; very weathered, dark gray-brown, very 
fractured, probably is not in-place rock. 

TOPSOIL/SLOPEWASH - CLAYEY and SANDY SILT; medium brown, firm 
to stiff, porous, rock f!agments to 3 inches throughout. 

BEDROCKS - SILICEOUS SHALE; gray to medium brown, very hard, 
very to moderately fractured, slightly weathered to moderately 
weathered. 

TOPSOIL/SLOPEWASH - SANDY SILT; dry, medium gray, porous, soft 
to firm, rock to 6 inches. 

BEDROCKS - SILICEOUS SHALE, SILTSTONE (Slightly DIATOMACEOUS) 
and THIN TUFF BEDS; brown to light gray, very thinly bedded, 
very fractured, slightly weathered. 

,· 
' 

Converse Davis lnr-



Palos Verdes Properties 
Project No. 78-2312-03 

( 

\ 
Sheet No. 3 

Trench 
No. 

15 

16 

17 

18 

19 

20 

21 

22 

Approx.Depth 
in Feet 

From To 

0.0 0.5 

0.5 6.5 

0.0 4.0 

0.0 1.5 

1.5 5.5 

0.0 7.5 

0.0 7.0 

0.0 2.5 

2.5 6.5 

0.0 2.0 

2.0 7.0 

0.0 8.0 

LOG OF EXPLORATORY TRENCHES 

Soil/Bedrock 

TOPSOIL/SLOPEWASH - SANDY SILT; dry, medium gray, porous, soft 
to firm, rock to 6 inches. 

BEDROCKS - SILICEOUS SHALE and SILTSTONE and DIATOMACEOUS SHALE; 
moderately weathered, very fractured, laminated to thinly bedded. 

BEDROCKS - SILICEOUS SHALE and DIATOMACEOUS SHALE and SILTSTONE; 
white-gray to red-brown, laminated to very thinly bedded, very 
fractured to moderately fractured, slightly weathered. 

TOPSOIL/SLOPEWASH - SANDY and CLAYEY SILT; light to medium gray-
brown, dry, porous, soft to firm, rock fragments to 10 inches. 

BEDROCKS - SILICEOUS SHALE and CLAYEY (BENTONITIC) SILTSTONE; 
red-brown to gray to gray-green, very fractured to intensely 
fractured, moderately hard and moderately weathered to very 
hard and slightly weathered, very thinly bedded to thinly bedded. 

TOPSOIL/SLOPEWASH - CLAYEY SILT and SILTY CLAY; medium to dark 
brown, moist, soft to firm, some sand, porous to slightly 
porous, rock fragments throughout to 4 inches. 

TOPSOIL/SLOPEWASH - SANDY and SLIGHTLY CLAYEY SILT; dark brown, 
slightly moist, very porous, soft to stiff, rock fragments to 
2 inches throughout; appears to be large percentage of larger 
rock - disoriented landslide debris at bottom of trench (color 
change to light brown) . 

TOPSOIL/SLOPEWASH - CLAYEY SILT; dark brown, moist to slightly 
moist, porous, firm, small to large rock fragments throughout. 

TERRACE DEPOSITS - Nonmarine, angular to subangular disoriented 
rock, typically inch to 8 inches, moderately bard to stiff/dense, 
only slightly porous throughout, no bedrocks in-place. 

TOPSOIL/SLOPEWASH - CLAYEY SILT; dark brown, moist to slightly 
moist, porous, firm, small to large rock fragments to 5 inches. 

BEDROCKS - SILICEOUS SHALE, CLAYEY SILTSTONE and DIATOMACEOUS 
SHALE; light gray to red-brown to gray-bro<m, laminated to very 
thinly bedded, moderately weathered, very fractured to intensely 
fractured, moderately hard to hard. 

TOPSOIL/SLOPEWASH - SILTY CLAY and CLAYEY SILT, some SAND; 
medium to dark gray-brown, moist, porous to slightly porous/ 
firm to stiff, rock inch to 6 inches (apparently 
very weathered bedrocks at bottom). 

I 
Converse Davis Dixon Associates, Inc. 



APPENDIXB 

October 2010 Sm·vey Report 

Monitoring and Control Survey 

Rancho Palos Verdes Portuguese Bend Landslide 
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SWN SOIL TECH CONSULTANTS, INC. 
Geotechnical Engineering 

3140 West Main Street, Alhambra, California 91801 
Office: (626) 282-6838 Fax: (626) 270-4142 

swnsoiltech@gmail.com 

May 10,2012 

Wei-Min and Ying Sai Shen 
26810 Fond DuLac Road 
Rancho Palos Verdes, CA 90275 

Subject: Report of Preliminary Soils Engineering Investigation 
Proposed Residential Development 
77 Portuguese Bend Road 
Rolling Hills, California 

Dear Mr. and Mrs. Shen: 

Project Ref. 4868-12 

In accordance with your request, we are pleased to submit this report of a soils engineering 
investigation for the proposed residential development of the above referenced site. 

The accompanying report has been substantiated by surface and subsurface exploration and 
mathematical analysis made in accordance with generally accepted engineering practice, 
including those field and laboratory tests considered necessary in the circumstances. 

This report has been prepared for you and your design consultants to be used for evaluation of 
the subsurface soil conditions for the proposed construction at the subject site. This report has 
not been prepared for the use by other parties or for other purposes, and may not contain 
sufficient information for other than the intended use. 

Services performed by this facility at the subject site were conducted in a manner consistent 
with that level of care and skill ordinarily exercised by members of the profession currently 
practicing in the same locality under similar conditions. No other warranties are expressed 
nor implied. 

It is the professional opinion of the undersigned that this report presents fairly the information 
requested by you. 

Respectfully submitted, 

4~(__), 
Stephen W. Ng 
GE637 
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INTRODUCTION 

 

This report presents the results of a soils engineering investigation for the proposed 

development of the subject site located at 77 Portuguese Bend Road, in the City of 

Rolling Hills, California.  The purpose of this investigation was to obtain information 

on the subsurface soils conditions at the areas of the proposed development at the 

subject site and to provide recommendations pertinent to grading, foundation design, 

temporary excavations and other relevant parameters for the design and construction 

of the proposed development. 

 

Our soils engineering investigation has been conducted in conjunction with an 

engineering geologic investigation by Coast Geotechnical, whose report (W.O. 

430412-01) dated May 5, 2012 should be reviewed in conjunction with this report. 

 

 

PROPOSED CONSTRUCTION 

 

Development plans are not available at the time of this report.  We understand that the 

proposed development will consist of a new single-family residence.  The proposed 

residence will likely be located at the ridge shown along Section A-A’ of the Coast 

Geotechnical report.  Proposed improvement could include creation of a level pad for 

the proposed residence and an access driveway from Portuguese Bend Road to the 

residence. 

 

Specific construction plans have not been prepared and await the conclusions and 

recommendations of this report.  Specific construction plans shall be reviewed by this 

facility, when available, so as to determine the need for further soils engineering study 

and revised recommendations pertinent to the proposed development.  Further 

geotechnical study may include additional field exploration, laboratory testing and 

engineering analysis. 

 

 

SCOPE OF WORK 
  

Our scope of work for this report included the following: 

 

  1.  Review of available geotechnical data; 

 

  2. Subsurface exploration by means of 5 test borings excavated with truck-mounted 

drill rig and a crawler-mounted drill rig; 

 

  3. Logging and sampling of the soils encountered in the exploratory test borings; 
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  4. Laboratory testing of the acquired samples to determine the pertinent soils 

engineering properties of the subsurface soils; 

 

  5. Soils engineering analysis; and 

 

  6. Preparation of this report that summarizes the field and laboratory findings and 

provides recommendations pertinent to the design and construction of the project. 

 

The following attached Appendices complete this report: 

 

Appendix I  -  Procedures and findings of field exploration 

 

Appendix II  -  Procedures and findings of laboratory testing 

 

Appendix III  -  Grading guidelines 

 

Appendix IV  -  Stability analysis of existing slope 

 

Appendix V  -  Stability analysis of existing slope surface 

 

Appendix VI - Results of search for seismic design parameters from 

National Seismic Hazard Mapping Project Web Site 

 

   

SITE CONDITIONS 

 

The subject site is comprised of about 20 acres of unimproved land located 

southwesterly of the southern terminus of Portuguese Bend Road, and at a short 

distance southwest of Crest Road, in the City of Rolling Hills.  The location and 

topographic features of the subject site are shown on the Geologic Maps and Cross 

Sections included in the Coast Geotechnical report. 

 

The subject site is accessed from the southern terminus of Portuguese Bend Road.  

Unpaved access roads and paths provide access to parts of the site.  The site includes 

relatively gentle slopes descending to the southwest.  Steeper slopes are present 

adjacent to drainage ravines and landslide head scarps, as well as cuts for the access 

roads. 

 

No ground water was encountered in the exploratory test borings to the depths 

explored and none is anticipated to be within depths pertinent to the proposed 

development.  It should be noted that fluctuations in the level of ground water might 

occur due to variations in rainfall, temperature and other factors at the time 

observations are made. 
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SOIL CONDITIONS 
 

Subsurface exploration for this phase of the investigation consisted of 5 test borings.  

The approximate locations of the exploratory test borings are shown on the geology 

map included in the Coast Geotechnical report.  No significant amount of soil caving 

was observed in the test borings.  No ground water was encountered in the exploratory 

test borings to the depths explored.   

 

Fill 

 

No significant amount of fill soils was found in the exploratory test borings.  Minor 

amount of fill soils are present along the edges of the existing access roads and paths.  

These fill soils consist of loose mixtures of locally derived soils and rocks.  It should 

be noted that fill soils of unknown depths may be present at other locations of the site. 

 

Soil/Colluvium 

 

The subject site is generally mantled with a layer of soil/colluvium.  Approximately 

one to 6 feet of soil/colluvium were encountered in the exploratory test borings.  

Where encountered, the soil/colluvium consists generally of dark-colored, slightly 

moist to moist, soft to medium stiff, sandy to silty clay with varying amount of rock 

fragments and roots. 

 

Slide Debris 

 

Landslides are present at parts of the subject site.  The limits of the landslides are 

shown  on the geology map included in the Coast Geotechnical report.  Approximately 

35 feet of slide debris were encountered in the Boring 3.  Approximately 18 feet of 

possible slide debris were encountered in the Boring 5.  Where encountered, the slide 

debris consists generally of light to medium-colored, moist to very moist, stiff to hard, 

siltstone and basalt.  Clay seams are reportedly present within the slide debris. 

 

Terrace Deposits 

 

Up to approximately 30 feet of terrace deposits were found in Boring 1.  The terrace 

deposits consist generally of light to medium-colored, moist to very moist, dense, silty 

to clayey sand with abundant rock fragments. 

 

Bedrock 

 

Bedrock underlying the subject site consists predominantly of siltstone and basalt, with 

minor amount of sandstone and claystone.  The bedrock is generally light to medium-

colored, moist to very moist, and stiff to very hard. 
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CONCLUSIONS 

 

The geologic investigation by Coast Geotechnical has found favorable geologic 

conditions at the area of the proposed construction at the subject site.  Gross failure of 

the on-site soils and bedrock is unlikely under normal circumstances.  The potential for 

gross instability that may affect the proposed development is considered to be low if 

the site is improved and maintained in accordance with our recommendations. 

 

The following should be noted: 

 

  1. The existing fill soils, natural soil/colluvium and slide debris are subject to local 

soil movement.  These materials should not be used to support any structure or 

structural fill soils.  It should be noted that the thicknesses of the existing fill soils, 

natural soil/colluvium and slide debris might vary significantly at different 

locations of the subject site. 

 

  2. The terrace deposits and bedrock underlying the site are suitable for structural 

support.  The proposed residence shall be supported in the terrace deposits or 

bedrock. 

 

  3. New structural fill soils should be placed on terrace deposits or bedrock. 

 

  4. Samples of the on-site soils exhibit low to medium potentials for expansion.  

These materials could swell significantly in the presence of moisture and shrink 

when dried.  Foundations and slabs supported on these soils should be designed 

for expansive soil conditions.  The subgrade soils shall be further tested for 

expansion potential during construction to determine if revised slab design would 

be necessary. 

 

  5. The existing fill soils, natural soil/colluvium and slide debris have potential for 

caving in steep cuts.  Temporary excavations may need to be supported or 

trimmed back.  Foundation excavations may need to be formed. 

 

  6. A representative sample of the soils obtained from the subject site was delivered 

to Anaheim Test Laboratory to determine the corrosivity potential of the soils.  

Results are attached in Appendix II. 
 

 A pH of 6.6 is considered to be within “normal” limits. 
 

 A sulfate concentration of 1,235 ppm is considered to be moderately corrosive. 
 

 A chloride concentration of 374 ppm is considered to be moderately corrosive. 
 

 A resistivity of 600 ohm-cm is considered to be severely corrosive. 
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  7. Slabs and pavements supported by the existing fill soils, natural soil/colluvium or 

slide debris will be subject to movements resulting in distress.  Distress to the 

slabs and pavements may be reduced by supporting the slabs on terrace deposits or 

bedrock, or compacted fill placed on the terrace deposits or bedrock.  

Alternatively the slabs may be structurally supported by foundations embedded in 

terrace deposits or bedrock. 

 

  8. Typically, cracking of reinforced concrete can occur and is a common process.  

Reinforcement and crack control joints are intended to minimize this risk.  In 

addition, irregularities of new slabs are common.  A completed slab is generally 

not perfectly level and not free of some type of cracking. 

 

  9. Soil sloughing on the steep portions of the slopes is anticipated.  The amount of 

soil sloughing may be reduced by proper planting and drainage control. 

 

10. Excavation may be difficult due to the presence of cobbles in the terrace deposits 

and hardness of some of the bedrock. 

 

11. There are certain hazards connected with owning a hillside property in Southern 

California.  Property damage may result from flooding, debris flows, slope 

erosion, brush fires and earthquakes of major magnitude. 

 

 

STATEMENT OF COMPLIANCE WITH BUILDING CODE SECTION 111 

 

It is our opinion, based upon tests conducted as described in this report, copies of test 

results being available for review, that the proposed residence at the subject site will 

not be affected by hazards from landslide, settlement, or slippage, and that the 

proposed development will have no adverse effect on the geologic stability of 

properties outside of the subject site, provided it is constructed and maintained in 

accordance with recommendations presented in this report. 

 

The nature and extent of tests conducted for purposes of this declaration are, in our 

opinion, in conformance with generally accepted practice in the area.  Test findings 

and statements of professional opinion do not constitute a guarantee or warranty, 

expressed or implied. 
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RECOMMENDATIONS 

 

Site Preparation 

 

Vegetation and debris encountered during construction shall be removed from the area 

of the proposed construction.  Existing fill soils, natural soil/colluvium and slide debris 

exposed at the proposed grade of slabs on-grade, or any area to receive fill soils, shall 

be removed to terrace deposits or bedrock and wasted off-site or replaced as 

compacted fill. 

   

The excavated soils may be reused in the compacted fill, provided they are cleaned of 

vegetation and debris.  Fill placement shall be in accordance with Grading Guidelines 

given in Appendix III of this report. 

 

The exploratory test borings were backfilled upon completion of the field exploration 

using the excavated soils.  Backfilling was performed to the extent possible with the 

equipment on hand.  However, the backfill was not compacted to the requirements of 

“structural fill.”  Structures, concrete flatwork, pavement, utilities or other 

improvements placed in the vicinity of the test borings shall be designed to span over 

the test borings. 

 

Graded Slopes 
 

Extensive grading that would result in high or steep cut or fill slopes is not 

recommended.  The stability of any fill or cut slope and its effect on the stability of the 

site shall be evaluated during grading. 

 

Fill slopes shall be made no steeper than 2:1 (Horizontal to Vertical).  The toe of fill 

slopes shall be provided with a keyway of no less than 12 feet wide and extending at 

least 2 feet into terrace deposits or bedrock, measured from the downslope side of the 

keyway.  The fill soils shall be benched into terrace deposits or bedrock as filling 

progresses. 

 

Fill placement shall be in accordance with Grading Guidelines given in Appendix III. 

 

The need for subdrain behind any fill slope should be determined when grading plans 

are available for review. 

 

We recommend that any cut slopes be made no steeper than 2:1 (Horizontal to 

Vertical).  The Engineering Geologist shall evaluate any proposed cut slopes to 

determine if any adverse conditions may be created by such cuts. 
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Seismic Design Parameters 

 

In accordance with Chapter 16 of the 2010 California Building Code, the following 

seismic parameter values can be utilized in the design of the proposed structures: 

 

Site Class:          D for stiff soil profile 

 

Mapped Acceleration Parameters:    Ss  = 1.609 > 1.25 

             S1  = 0.650 > 0.50 

 

Site Coefficient:         Fa  = 1.0 

             Fv  = 1.5 

 

Maximum Spectral Response Acceleration: SMS = 1.609  

             SM1 = 0.976 

 

Design Spectral Response Acceleration:  SDS = 1.073  

             SD1 = 0.650    

 

Site Seismic Design Category:     D 

 

The mapped acceleration parameters were obtained from the National Seismic Hazard 

Mapping Project Web Site.  Results are presented in Appendix VI.  

 

Corrosivity 

 

The on-site soils have severe corrosive potential.  We recommend the following: 

 

1. Type II cement should be used. 

 

2. Buried metal pipes and utilities should be sleeved inside schedule 40 PVC pipes, 

encased in at least 3 inches of concrete, wrapped with protective tape system or 

coated with cathodic protection system. 

 

3. Where metal pipes penetrate concrete slabs, plastic sleeves, rubber seals, or other 

dielectric material should be used to prevent pipes from contacting concrete and 

reinforcing steel. 

 

  4. In accordance with Section 1904.3 of the 2010 California Building Code, concrete 

shall comply with the maximum water-cementitious materials ratios and/or 

minimum specified compressive strength and be made with the appropriate type of 

cement in accordance with the provisions of ACI 318, Section 4.3. 
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Foundations 

 

The proposed residence shall be supported by foundations embedded into terrace 

deposits or bedrock. 

 

Spread footings shall be embedded at least 18 inches into terrace deposits or bedrock, 

measured from the lowest adjacent finished grade of the terrace deposits or bedrock.  

Caissons, if necessary, shall be embedded at least 3 feet into firm terrace deposits or 

bedrock. 

 

All foundations shall be continuous or tied with grade beams.  At least two #4 bars 

shall be placed near the top and two #4 bars near the bottom of continuous footings. 

 

Continuous footings shall be at least 12 inches wide.  Square footings shall be at least 

24 inches wide.  Caissons shall be at least 24 inches in diameter. 

 

Allowable Bearing Capacity 
 

For preliminary design purposes, the allowable bearing value for foundations placed as 

recommended may be calculated from the following.  The allowable bearing value 

should not exceed 4,000 pounds per square foot for the terrace deposits or bedrock. 

 

 Terrace Deposits   Continuous Footings: q = 800 + 800d + 400b 

 or Bedrock      Square Footings:   q = 900 + 800d + 300b 

         Caissons:     q = 900 + 800d + 200b 

 

where: 

q = allowable soil bearing value, in pounds per square foot. 

d = depth of foundation into the terrace deposits or bedrock, in feet. 

b = smallest width of footing, or diameter of caissons, in feet. 

 

The recommended values are for dead load plus frequently applied live load and may 

be increased by one-third when considering total loads including short duration of 

wind or seismic forces. 

 

Settlement 
 

Total and differential settlements of the proposed foundations, embedded in terrace 

deposits or bedrock as recommended, are anticipated to be within tolerable limits.  

 

Total settlement of each foundation is expected to be less than ½ inch, accompanied by 

differential settlement of less than ¼ inch. 
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Lateral Design 

 

Lateral loads may be resisted by passive earth pressure and friction. 

  

         Allowable  Maximum Coefficient 

         Lateral  Lateral  of 

         Bearing  Bearing  Friction 
 

 Terrace Deposits   400 psf/ft.  4,000 psf  0.40 

or Bedrock 

 

The allowable bearing values may be used provided there is positive contact between 

the bearing surface and the terrace deposits or bedrock. 

 

If the frictional and lateral bearing resistances are combined, the lateral bearing 

resistance should be reduced by one-third.  The above values may be increased by one-

third for short duration of seismic and wind forces. 

 

Concrete Slabs 
 

Concrete slabs may be constructed with one of the following methods.  It should be 

noted that slabs not structurally supported in terrace deposits or bedrock might still be 

subject to some distress.  Some periodic maintenance may be required. 

 

  1. The slabs may be structurally supported by foundations embedded in the terrace 

deposits or bedrock. 

 

  2. The slabs may be post-tensioned. 

 

  3. The slabs may be supported on terrace deposits or bedrock or compacted fill 

placed on the terrace deposits or bedrock.  The existing fill soils, natural 

soil/colluvium or slide debris should be removed and recompacted.   

 

The fill soils shall be compacted to a minimum of 90% relative compaction in 

accordance with ASTM D 1557 method of compaction.  Fill placement shall be in 

accordance with Grading Guidelines given in Appendix III.  Presoaking of 24 inches 

of subgrade soils is recommended 
 

It is recommended that slabs placed on grade be supported by a minimum of 4 inches 

of base.  These slabs shall be at least 5 inches thick and be reinforced with at least No. 

4 bars at 18 inches, both ways.  A moisture barrier, such as 6-mil visqueen, shall be 

placed beneath the slabs where upward capillary of moisture is undesirable.  The 

visqueen should be covered with one inch of sand to prevent puncture. 
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The concrete slabs placed on-grade shall be structurally separate from the surrounding 

footings.  Exterior slabs should be provided with proper crack control joints.  Typical 

concrete shrinkage can result in cracks and gaps along the crack control joints and 

where the slab connects to structures.  The gaps will require periodic caulking to limit 

infiltration of moisture. 

 

Exterior slabs planned adjacent to descending slopes should be provided with a 

thickened edge.  The thickened edge should be at least 12 inches wide, 24 inches deep, 

and reinforced with four #4 bars, two placed near the top and two near the bottom. 

 

Preventive Slope Maintenance 
 

We recommend that the homeowner maintain an adequate debris, erosion and fire 

control program to protect the property. 

 

Sloughing and slumping of the surface of any slope may be anticipated if the slope is 

left unprotected over a period of time, especially during rainy seasons.  It should be 

noted that excessive landscape watering, rodent burrows and uncontrolled surface 

runoff might cause instability of the slope surface.  The following recommendations 

are provided so as to minimize the potential for erosion of slopes at the subject site. 

 

  1. The slopes shall be planted and maintained with a suitable deep-rooted ground 

cover as soon as possible.  Additional protection may be provided by the use of 

jute mesh or suitable geofabrics.  If adequate ground cover is not established 

before the rainy season, sloughing and slumping of the surficial soils may occur.  

It is imperative that landscape watering be kept to the minimum required for 

normal plant growth. 

 

  2. Any paved drainage swale and downdrain on the slopes and drain inlet should be 

kept free of soils and debris. 

 

  3. Adequate site drainage shall be provided.  All roof and surface drainage shall be 

conducted away from foundation and slope areas via engineered non-erosive 

devices to existing stormdrain facilities on the street or down the slopes in a 

controlled manner.  In no case shall water be allowed to pond within the site, drain 

towards structures or flow in a concentrated and uncontrolled manner down the 

slopes. 

 

 

 

 

 

 



SWN Soiltech Consultants, Inc.       Page 11 of 24 

Project Ref. 4868-12 

May 10, 2012 
 

 

__________________________________________________________________________________________  

 

Drainage Control 

 

Drainage control is imperative for continued site stability.  The risk of unusual 

settlement or stability of structures can be reduced by proper drainage control and 

maintenance of yards.  It is the responsibility of the owner to maintain the drainage 

facilities and correct any deficiency found during occupancy of the property. 

 

  1. Roof gutters and area drains with proper gradient of the surrounding soils should 

be provided.  Pad and roof drainage should be positively collected and transferred 

to the street or other approved disposal locations via non-erosive drainage devices. 

 

  2. Water should not be allowed to pond on the pad, flow towards any foundation or 

wall, or sheet-flow over any descending slopes. 

 

  3. Drainage from the street, ascending slopes and offsite properties should not be 

permitted to flow onto the site, unless such runoff can be directed to the street or 

other approved disposal locations via non-erosive drainage devices. 

 

  4. Any crack in paved surfaces should be sealed to limit infiltration of surface water.   

 

  5. Slopes and yards should be provided with low maintenance, erosion control 

vegetation.  Care should be taken not to over-irrigate the site.  Landscape watering 

shall be kept to the minimum necessary for normal plant growth. 

 

  6. Planting around structures should be minimized.  Planters located adjacent to the 

structures should be sealed and properly drained.  The feasibility of utilizing 

contained planters should be considered. 

 

  7. Water and sewer lines within the subject site shall be checked for leakage 

periodically and repaired if necessary. 

 

Construction Site Maintenance 

 

It is the responsibility of the Contractor to maintain a safe construction site. 

 

  1. When excavations exist on a site, the area should be fenced and warning signs 

posted. 

 

  2. All deep excavations must be properly covered and secured. 

 

  3. Workers should not be allowed to enter any unshored trench excavations over five 

feet deep. 
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4. Earth materials generated from foundation and subgrade excavations should be 

either removed from the site or properly compacted. 
 

  5. 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. 
 

  6. Temporary erosion control measures and protection of excavation from drainage 

and erosion during the rainy season is required. 

 

Excavation 
 

  Sequence of construction and method shall be determined by the Contractor. 

 

  1. Although no significant amount of soil caving was encountered in the exploratory 

test borings, other excavations may experience caving.  Construction methods 

shall meet the requirements of the California Occupational Safety and Health 

Association (CAL-OSHA), and other public agencies having jurisdiction. 
 

  2. We recommend that the cut slopes be inspected during excavation by personnel of 

this facility, so that necessary modifications can be made. 
 

  3. Where necessary construction space is available, temporary unsurcharged 

excavations may be considered to the depths and slope ratios tabulated below: 

 

          Maximum Depth Maximum Slope Ratio 

          of cut (Feet)           (Horizontal to Vertical) 
 

 Fill/Soil/Slide Debris       0 -   4    Vertical 

               4+          1:1 
 

 Terrace Deposits/Bedrock    0 -   5    Vertical 

               5 - 10      ¾:1 

           10+          1:1 
 

  4. Soils exposed in the cuts should be kept moist but not saturated, to reduce the 

tendency for raveling and sloughing during construction. 
 

  5. The top of the cut slopes should be barricaded to keep vehicles and heavy storage 

loads at least five feet away from the top of the slopes. 
 

  6. During the rainy season, berms should be constructed and maintained along the 

top of the slopes and plastic sheets should be placed over the slopes to prevent 

runoff water from eroding the slope faces. 
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  7. Where construction space is not available, the cuts shall be shored or made in 

slots. 

   

  8. The shoring system shall be designed for an equivalent fluid pressure of no less 

than 30 pounds per square foot per foot. 

 

Soils Engineering Approval 
 

A set of construction plans should be submitted to this office for review and approval 

prior to initiation of construction.   

 

As a necessary requisite to the use of this report, the following shall be observed by 

personnel of this facility: 

 

  1. Temporary excavations and bracing. 

 

  2. Removal of unsuitable soils in areas of proposed slabs. 

 

  3. Bottom of excavation prior to placement of compacted fill. 

 

  4. Backfill placement and compaction. 

 

  5. Surface and subsurface drainage systems. 

 

  6. Foundation excavations. 

 

It is advised that the client contact SWN Soiltech Consultants, Inc., at least 1 week in 

advance of commencing construction to allow for contractual agreements for 

geotechnical services during the construction phases of your project. 

 

Please advise this office at least 48 hours prior to any required verification. 

 

Representatives of SWN Soiltech Consultants, Inc. will observe work in progress, 

perform tests on soils, and observe excavations and trenches.  It should be understood 

that the contractor or others shall supervise and direct the work and they shall be solely 

responsible for all construction means, methods, techniques, sequences and 

procedures, and shall be solely and completely responsible for the conditions of the job 

site, including safety of all persons and property during the performance of the work. 

 

Periodic observation by SWN Soiltech Consultants, Inc. is not intended to include 

verification of dimensions or review of the adequacy of the contractor’s safety 

measures in, on, or near the construction site. 
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REMARKS 

 

This report was prepared by SWN Soiltech Consultants, Inc. on the basis of our 

understanding of the proposed development.  In the event of any change 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.  

 

This report is intended to reduce risk associated with the proposed construction 

project.  The professional opinions and geotechnical advice presented in this report are 

not intended to imply total performance of the project or guarantee that unusual 

conditions will not be discovered during or after construction. 

 

The conclusions and recommendations contained herein are based on the surface 

examination and the findings and observations at the exploratory locations.  It is 

assumed that soil conditions at other locations of the subject site do not deviate 

significantly from those disclosed at the exploratory locations.  Conditions may be 

concealed by earth materials or existing improvements.  If conditions are encountered 

during construction which appear to be different from those disclosed by the 

exploratory work, we should be notified so as to consider the need for modifications. 

 

This report has been compiled for the exclusive use of Wei-Min and Ying Sai Shen 

and their authorized representatives.  It shall not be transferred to, or used by, a third 

party, to another project or applied to any other project on this site, other than 

described herein, without consent and/or thorough review by this facility. 

 

Should the project be delayed beyond the point of one-year after the date of this 

report, the site should be observed and the report reviewed to consider possible 

changed conditions. 

 

This report is issued with the understanding that it is the responsibility of the owner, or 

his representative, to assure that the information and recommendations contained 

herein are called to the attention of the designers and builders for the project. 

 

This report is subject to review by controlling public agencies having jurisdiction. It 

should be noted that the agencies could dictate the manner in which the project proceeds.  

No guarantee that the agencies will approve the project is intended, expressed or implied.  

The agencies may ask questions regarding the information presented in this report and 

may require additional fieldwork and/or additional evaluations. 
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APPENDIX I 
 

 

FIELD INVESTIGATION 

 

Field investigation was performed using a truck-mounted drill rig and a crawler-

mounted drill rig.  Five exploratory test borings were excavated to depths of 

approximately 56 to 95 feet below the existing ground surface.  The approximate 

locations of the exploratory test borings are shown on the geology map included in the 

Coast Geotechnical report. 

 

Representative undisturbed and bulk samples of the subsurface soils encountered in 

the test borings were obtained.  The samples were returned to the laboratory for 

subsequent testing. 
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APPENDIX II 
 

 

LABORATORY TESTING 

 

Laboratory testing was performed after review of the field data and in consideration of 

the soils engineering conditions of the area of the proposed development to be 

evaluated.  Laboratory testing included determinations of moisture content, density, 

shear strength, consolidation characteristics, maximum density, optimum moisture 

content and expansion potential of representative samples of the on-site soils. 

 

 

Moisture Density 

 

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

stratum.  The dry unit weight and field moisture content were determined from 

undisturbed samples, and the results are shown below: 

 

             In Situ  In Situ 

Sample  Soil          Dry   Moisture    

Location  Description        Density  Content    

 

B.1 @   5’  Terrace – silty-clayey sand     95.4 pcf  17.6%   

B.1 @ 15’  Terrace – silty-clayey sand     91.2 pcf  24.5% 

B.1 @ 20’  Terrace – silty-clayey sand     93.7 pcf  25.0% 

B.1 @ 25’  Terrace – silty-clayey sand     97.2 pcf  14.6% 

B.1 @ 35’  Bedrock – siltstone          93.3 pcf  17.7% 

B.1 @ 45’  Bedrock – siltstone          91.3 pcf  20.1% 

B.1 @ 55’  Bedrock – siltstone          82.4 pcf  26.1% 

B.1 @ 75’  Bedrock – siltstone          80.3 pcf  26.4% 

B.1 @ 88’  Bedrock – siltstone          86.0 pcf  20.7% 
 

B.2 @   2’  Bedrock – sandstone        105.1 pcf  15.5% 

B.2 @   8’  Bedrock – sandstone        105.6 pcf  11.1% 

B.2 @ 14’  Bedrock – sandstone        114.0 pcf    9.9% 

B.2 @ 20’  Bedrock – sandstone        123.2 pcf    8.4% 

B.2 @ 30’  Bedrock – sandstone        116.8 pcf    9.6% 

B.2 @ 40’  Bedrock – sandstone        104.1 pcf  18.0% 

B.2 @ 50’  Bedrock – basalt         103.2 pcf  20.2% 

B.2 @ 60’  Bedrock – basalt         112.5 pcf  15.7% 

B.2 @ 80’  Bedrock – basalt           99.3 pcf  19.9% 

B.2 @ 90’  Bedrock – basalt         113.7 pcf  10.5% 
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LABORATORY TESTING (Continued) 

 

 

Moisture Density (Continued) 

 

             In Situ  In Situ 

Sample  Soil          Dry   Moisture    

Location  Description        Density  Content    

 

B.3 @   3’  Colluvium – sandy-silty clay     94.7 pcf  15.9%   

B.3 @   9’  Slide debris - basalt      113.6 pcf  14.6%   

B.3 @ 15’  Slide debris - basalt      103.0 pcf  17.3%   

B.3 @ 22’  Slide debris - siltstone     100.2 pcf  16.3%   

B.3 @ 32’  Slide debris - siltstone       90.0 pcf  26.2%   

B.3 @ 42’  Bedrock - siltstone      104.6 pcf  17.5%   

B.3 @ 52’  Bedrock - siltstone      108.9 pcf  15.9%   

B.3 @ 62’  Bedrock - basalt       105.0 pcf  15.9%   

B.3 @ 72’  Bedrock - basalt       114.5 pcf  14.7%   

B.3 @ 95’  Bedrock - basalt       110.8 pcf    7.4%   

 

B.4 @   5’  Bedrock - clay         78.4 pcf  27.2%   

B.4 @ 10’  Bedrock - siltstone        82.9 pcf  23.8%   

B.4 @ 16’  Bedrock - siltstone        95.6 pcf  12.4%   

B.4 @ 21’  Bedrock - siltstone        97.3 pcf  23.5%   

B.4 @ 38’  Bedrock - clay         74.4 pcf  29.5%   

 

B.5 @   5’  Terrace – silty-clayey sand     92.5 pcf  17.6%   

B.5 @ 10’  Bedrock - siltstone        87.7 pcf  27.0%   

B.5 @ 15’  Bedrock - siltstone        82.8 pcf  29.2%   

B.5 @ 20’  Bedrock - siltstone        93.3 pcf  20.8%   

B.5 @ 25’  Bedrock - claystone       75.9 pcf  29.3%   

B.5 @ 30’  Bedrock - siltstone      100.4 pcf  22.9%   

B.5 @ 35’  Bedrock - siltstone      107.1 pcf    6.9%   
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LABORATORY TESTING (Continued) 

 

 

Shear 
 

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

machine is designed to test the soils without completely removing the samples from 

the brass rings.  A normal load was applied vertically on each sample and the soil 

shear strength was determined at this load.  Samples were also tested at higher and/or 

lower normal loads in order to determine the cohesion and angle of internal friction. 

 

The test results are plotted on "Direct Shear Test Plot," Plates C-1 to C-17. 

 

 

Consolidation 

 

The apparatus used for the consolidation test is designed to test the soils without 

removing the sample from the brass ring.  Loads were applied to the sample in several 

increments, and the resulting deformations were recorded at selected time intervals.  

Porous stones were placed in contact with the top and bottom of the sample to permit 

the ready addition or release of water.  The sample was tested at the field and 

increased moisture contents. 

 

The test results for this investigation are plotted on "Consolidation Test Plot," Plates 

D-1 to D-5. 

 

 

Maximum Density - Optimum Moisture Content 

 

A representative bulk sample of the on-site soils was tested in the laboratory to 

determine the maximum dry density and optimum moisture content using the ASTM D 

1557 compaction test method.  This test procedure uses 25 blows of a 10-pound 

hammer, falling a height of 18 inches on each of five layers into a 1/30 cubic foot 

cylinder.  The results of the tests are presented below: 

 

                  Optimum 

              Maximum Moisture 

Sample   Soil        Dry   Content 

Location   Description      Density  (% Dry Wt.) 
 

B.1 @ 2’   Sand, silty-clayey    115.0 pcf  15.0% 
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LABORATORY TESTING (Continued) 

 

 

Expansion Potential 

 

To determine the expansion potential of the on-site soils, representative samples were 

remolded at near 50% saturation and then allowed to absorb moisture under a 

surcharge of 144 psf in accordance with UBC Standard No. 18-1.  The results are 

shown below: 

 

Sample   Soil        Expansion Potential 

Location   Description      Index   Expansion 
 

B.2 @ 2’   Sand, silty-clayey    37    Low 
 

B.3 @ 2’   Clay, sandy-silty     53    Medium 

 

 

Corrosivity Test 

 

A representative sample of the on-site soils was delivered to Anaheim Test Laboratory 

to determine the corrosivity potential of the soils. 

 

Results are attached on Plate E-1. 

  



4.0 
fi., 
(}) 
;y:: 

2 
>-< 

[f) 
U) 2.0 1\ 
I'Ll 

~ 
~ 

0:: 
E-< v U) 

~ 
...,..... 

<t: 7 ~ 
I'Ll 
:I: 
(}) .0 

.0 2 .0 4. 0 6.0 8 .0 10 .0 
NORMAL STRE SS IN KSF 

4.0 
li.; 
(}) 

:::.:: 

z 
t-i 

(}) 1\ A 
-v~ (}) 

~ ·v v _.£:, 1\ 
~..L\. ~ 2 .0 \1 "\J"'-1, 

0:: r v 
E-< 

"- -"'-(}) 

) 
~ 

P::: ~ ~ rlrl 

~- ~ 

I'::!L:::;. 

~ 

~ 
::-. ~ '-"""--' ~ -" 

~ 
~ 

\J~ ~'-/ 

~ 

(}) 
::r ~ 

.0 
.00 .06 .12 .18 .24 .30 

HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : B.3/S.1 DEPTH (ft) 3 

DESCRIPTION : Colluvium - sand- silty clay 

STRENGTH INTERCEPT (C) .453 KSF 
(RESIDUAL STR ENGTH) 

FRICTION AN GLE (PHI) 19.5 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (%) (pcf) RATIO STRESS (ks f) SHEAR (ksf) SHEAR (ksf) 

0 28.9 94.7 .811 .55 .90 .69 

0 28.9 94.7 .8 11 1.10 1.0 1 .81 

L::. 28.9 94.7 .8 11 2.20 1.55 1. 20 

0 28.9 94.7 .81 1 4.40 2.39 2. 03 

Remar k Undisturbe d samples, soaked 

Project 4868- 12 Shen - P ortuguese Be nd Road 

SWN 
Soil tech DIRECT SHEAR TEST P late No . C- 1 
Consul t ants 

--· ---------------------------------------------------------------------------



4.0 

f:L. 
U) 

~ 

z ....... 

U) 
lf) . 2.0 
~ 
0:.: 
E-< 
m 
!'1::; 
<r: w 

/ 
l/> 

/ 
v 

v 
;:::c: 
Ul .0 

.0 2.0 4. 0 6.0 8.0 10.0 
NORMAL STRESS IN KSF 

. 0~, ~--~----~--~----~----~--~----~----L---~----~ 
.00 .06 . i 8 .24 .30 

HORIZONTAL DEFORMATION IN INCH 

BORING/ SAMPLE : 8.1 /S.1 DEPTH (ft) 5 

DESCRIPTION : Terrace - silty-clayey sa nd 

STRENGTH INTERCEPT (C) .518 KSF 

FRICTION ANGLE (PHI) 27.6 DEG 
( RESIDUAL STRENGTH) 

~WISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMB OL CONTENT(%) (pcf) RATIO STRESS (ksf) SHEAR (ksf) SHEAR (k s f) 

0 28.6 95.4 .799 .55 1.04 .8 1 

0 28.6 95.4 .799 1. 10 1.50 1.07 

6 28.6 95.4 .799 2.20 2.02 1.69 

<) 28.6 95.4 .799 4.40 3 .37 2.81 

Remark Undis t urbed samples, soaked 

Project 4868-12 Shen - Portuguese Bend Road 

SI'\TN 
Soiltech 
Consultants 

DIRECT SHEAR TEST Pla te No . C-2 



4 .0 

/'/J 

/ 
v 

/ 
v 

/ 

.0 
.0 2.0 4.0 6. 0 8 .0 10. 0 

NORMAL STRESS IN KSF 

4 .0 
~ 
U) 

~ 

z 
>---< 

U) 
ifJ 
J::il 2.0 
0:: 
E-< 
U) 

p::: 
~ 
~ 
~ 
U) 

.00 .06 .I 2 . '18 .24 _:?_,() 

HORIZONTAL DEFORMATI01 IN INCH 

BORING/ SAMPLE : 8.1/S.1 DEPTH (ft) 5 

DESCRIPTION : Terrace - si lty - c layey sand 

STRENGTH INTERCEP T (C) .761 KS F 

FRICTION AN GLE (PHI) 30 .6 DEG 
( F'EAK STRENGTH) 

lvlOISTURE DRY DENSITY VOID NORMAL PEAK RESID UAL 
SYMBOL CONTENT (%) (pc f) RATIO STRESS (ks f) SHEAR (ksf) SHEAR (k sf) 

0 28. 6 95.4 .799 .55 1.0 4 .81 

0 28. 6 95 .4 .799 1.10 1.50 1.07 

6 28.6 95.4 .799 2. 20 2.02 1.69 

() 28.6 95.4 .799 4.40 3 .37 2.81 

Rernark Undisturbed samples , soaked 

Project 4868-1 2 Sh e n - P o rtuguese Bend Road 

swr-.r 
Soiltech 
Consultants 

DIRECT SHEAR TEST Plate No. C-3 

------------ - - --



4.0 
II-, 
r.n 
~ 

z ~ ........ 

r.n v en 2.0 
~ v ~ 
E--< 

/ r.n 
~ 
<f. v p 

~ 
::r:: 
en n 

.0 2. 0 4 .0 6.0 8.0 10 .0 
NORMAL STRESS IN KSF 

4 .0 ,_---.----.-----~---.----.-----~--~----.-----~---, 

e~~~~ c; ~ './ ~ ~ '-/ ~ BB 
i!fPi!c~ 

. 0~~~-----L----~--~L----L----~----L----L----~--~ 

.00 .06 .12 .18 .24 .30 

HORIZONTAL DEFORMATIO N IN INCH 

BORING/SAMP LE : B.1/S.3 DEPTH (ft) 20 

DES CRIPTION : Terrace - silty-clayey sand 

STRENGTH INTERCEPT (C) .388 KSF 

FRICTION ANGLE (PHI) 28 .6 DEG 
(RESIDUAL STRENGTH) 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (%) (pcf) RATIO STRESS (ks f) SHEAR (ksf) SHEAR (ksf) 

0 29.2 93.7 .831 .55 .95 .70 

0 29.2 93 .7 .83 1 1.10 1.27 .97 

6. 29. 2 93. 7 .83 1 2.20 2.08 1.59 

0 29. 2 93.7 .831 4.40 3 .27 2.79 

Rernark Undisturbed samples , soaked 

Project 4868-1 2 Shen - P ortuguese Bend Road 

s·wr-.r 
Soil te ch 
Consultants 

DIRECT SHEAR TEST Plate No . C-4 



4.0 

/J 

A/ 
v 

v / 

./ v) 
.0 

.0 2.0 4.0 6.0 8.0 10.0 
NORMAL STRESS IN KSF 

4.0 
~ 
UJ 
::::::: 

z 
c-1 

UJ 
UJ 
~ 
0:: 

2.0 
E-< 
UJ 

0::: 
<!j 
r:r::l 
~ 
U) 

.0 
.00 .06 .12 .18 .24 .30 

HORIZONTAL DEFORMATION IN INCH 

BORING /SAMPLE : B.I/S.3 DEPTH (ft) 20 

DESCRIPTION : Terrace - sond 

STRENGTH INTERCEPT (C) 

FRICTION ANGLE (PHI) 

.642 KSF 

31.2 DEG 
(PEAK STRENGTH;, 

t-.IOISTURE DRY DENSITY VOID NORMAL PEAK 
SYMBOL CONTENT (%) (pcf) RATIO STRESS (ksf) SHEAR (ksf) 

0 29.2 93.7 .831 .55 .95 

0 29.2 93.7 .831 1.10 1.27 

6 29.2 93.7 .831 2.20 2.oc:. 

0 29.2 93.7 .831 4.40 3.27 

Rernark Undisturbed samples, soaked 

Project 4868-12 Shen - Portuguese Bend Road 

RESIDUAL 
SHEAR (ksf) 

.70 

~97 

1.59 

2.79 

S'WN 
Soilteeh 
Consultants 

DIRECT SHEAR TEST Plate l"·To. C-5 



2. 0 ~ 

y 
./v 

.OL_ __ _L ____ ~ ____ L_ __ _L ____ ~ ____ L_ __ ~ ____ J_ ____ L_ __ ~ 

.. 0 2.0 4.0 6. 0 8.0 10 .0 
NO RMAL STRESS IN KSF 

10 .0 ~--~----~--~----~--~----~--~----~------~ 

5. 0 .A .A 

~ 
v 

v v 1\ A 
/\ .1\ 1\ 1\ 

A 

v v v v v v 
~ ~ 

.. 
A 

~ 

~ ~ 
-;::::;-

~ 

~ ,..,_ ;::::::2"\ ~ 

~ '-"'-../ '-/~ '-../,_, ~ 
'-"' '--''--' 

.0 
.00 .06 .12 .18 .24 .30 

HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : 8.1/S .S DEPTH (ft) 75 

DESCRIPTION : Bed rock - siltstone 

STRENGTH INTERC EPT (C) .849 KSF 

FRICTION ANGLE (PHI) 36. 4 DEG 
(RESIDUAL STRENGTH) 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (%) (pcf ) RATIO STRESS (ks f) SHEAR (k sf) SHEAR (ksf) 

0 40. 6 80 . .3 1.1 38 .55 1.65 1 .16 

0 40.6 80 . .3 1.138 1.10 2.27 1.56 

£:, 40.6 80 . .3 1.138 2.20 3.42 2.79 

0 40.6 80 . .3 1. 138 4.40 5.20 3.98 

Rem. ark Undisturbed samples , soak e d 

P roject 4868-1 2 Shen - Portuguese Bend Road 

s·wN 
Soilte ch 
Consultants 

DIRECT SHEAR TEST P la te No . C- 6 



z 
t-1 

10 .0 ,---~----~--~----~----~--~----~--~----~----

5 .0~---+--~~~ ----~----+---~----~----+---~~---+--~ 

/v 
.0~--~----~----~--~----~----~---i----~----L---~ 

.0 5. 0 10 .0 15.0 20.0 25.0 
NORMAL STRESS IN KSF 

10.0 ,---~----~----~--~----~----~--~----~----~--~ 

v v A .A \ 1\ /\ !·. f ,, v v v v v v 
L-"'-" 

,, 
~ 

'-' 

;:::::2--( 
I -~~tr~ ~ .PJ'"" '.../ 'J \../ 

.0~~· ~--~----L----i----~----L---~----~----L---~----~ 

8-EJ '-''-' ~ ~ 
?<: R 
'-' '-' v 'tl 

.00 .06 .24 .30 .-12 .-18 

HORIZONTAL DEFORMATION IN INCH 

BORING/ SAMPLE : B.1/S.8 DEPTH (ft) 75 

DESCRIPTION : Bedrock - si ltst on e 

STRENGTH INTERCEPT (c) 1.250 KSF 

FRICTION ANGLE (P HI) 42.5 DEG 
(PE/l-K STR ENGTH) 

r..W ISTURE DRY DENSITY VOID NORMAL PEAK 
SYMBOL CONTENT (%) (pcf) RATJO STRESS (ksf) SHEAR (ksf) 

0 40.6 80.3 1.138 .55 1.65 

0 40 .6 80 .3 1.138 1.10 2 .27 

6 40.6 80 .3 1.1 38 2.20 3 .42 

0 40.6 80 .3 '1.1 38 4 .40 5 .20 

Rem a rk Un disturbed samples , so al{ed 

Project 4868-1 2 Shen - Portuguese Bend Road 
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HORIZONTAL DEFOR.MATION IN INCH 

BORING/SAMPLE : B.4/S.4 DEPTH (ft) 21 

DESCRIP TION : Bedrock - siltston e 

STRENGTH INTERCEP T (c) .830 KSF 
(RESIDU.A.L STR ENGTH) 

FRICTION AN GLE (PHI) 39. 2 DEG 

MOIS TURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CO NTENT (%) (pcf) RATJO STRESS (ks f) SHEAR (k sf) SHEAR 

0 26 .6 97.3 .763 .55 1.67 1 .13 

0 26. 6 97.3 .763 1.10 2.46 1.87 

6 26 .6 97.3 .763 2.20 3 .5 4 2.66 

0 26.6 97.3 .763 4.40 5 .49 4.38 

Re n1 a rk Undis turbed samples, soak ed 

Project 4 868-1 2 Shen - Portuguese Bend Road 

S'I'\'N 
Soil tech 
Cons ultants 

DIRECT SHEAR TEST P late No . C- 8 

(k sf) 



10.0 
ri, 
[!) 

~ 

2 
>---< 

U1 _)) [!) 5.0 ILl 

/ ~ 
E--< 

/ [!) 

~ 
<r: ~ ~ 
:r:: 
UJ .0 

.0 5.0 10.0 15.0 20.0 25.0 
NORMAL STRESS IN KSF 

10.0 
~ 
UJ 
~ 

z 
>---< 

[!) 
U1 

~ ~A ILl ::1 ~ 0 
~ 

~ 
'! v v v II 1 VV ' .L v E--< \f 

[!) 
~~-- ' A 

P::: ~ 

~ 

~ ~ ~ Q_~ 
_, 

" ILl "-" "'-~ '--''--' 

~~ ~ ~'-' 
'-'J 

-~ '----- '"' ~ 
U1 
~ 

'----' u 'J 

.0 
'!' 

.00 .06 _-12 '18 .24 .30 

HORIZONTAL DEFORMATION IN INCH 

BORIN G/i SAMPLE : B.4/S.4 DEPTH (ft) 21 

DESCRIPTION : Bedrock - siltstone 

STRENGTH INTERCEPT (c) 1.295 KSF 
(PEAK STREf\IGTH) 

FRICTION ANGLE (PHI) 44.1 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (%) (pcf) RATIO STRESS (ksf) ,3HEAR (ksf) SHEAR (ksf) 

0 26.6 97.3 .763 .55 1.67 1.1 .3 

D 2!5 6 97.3 .763 1.10 2.46 1.57 

!c. 26.15 97.3 .763 2.20 3.54 2.66 

0 215 6 97.3 .763 4.4C) 5.49 4 . .3E; 

Remark Undisturbed samples, soaked 
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HORIZONTAL DEFOR.MATION IN INCH 

BORING/SAMPLE B.2/S.7 DEPTH (ft) 50 

DESCRIPTION Bedrock - basalt 

STRENGTH INTERCEPT (C) .666 KSF 

FRICTION ANGLE (PHI) 41.8 DEG 
(RES I DUJI.L STREI,IGTH) 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (%) (pcf) RATIO STRE;o::s (ksf) SHEAR (ksf) SHEAR 

0 23.4 I 03.2 .663 .55 1.68 1.0.3 

0 23.4 103.2 .663 1.10 2.54 1. 7(1 

!:c. 23-.4 103.2 .663 2.20 3.68 2.78 

<) 23.4 103.2 .663 4.40 5.6e 4.5._3 

Rernark Undisturbed samples, soaked 

Projec·t 4868-12 Shen - Portuguese Bend Road 

SWl\f 
Soil tech 
Cr)nsultants 

DIRECT SHEAR TEST Plate ]\To. C-10 

(ksf) 



10 .0 

II-. 
Ul 
~ 

z 
I-< 

Ul /> Ul 5.0 
~ v p:: 
E--< 

/ m 
p:; 
<t:; w r:L1 
::c 
UJ .0 

.0 5.0 10.0 15.0 20.0 25.0 
NORMAL STRESS IN KSF 

I 0. 0 .----.----"T- --.----r-- -.---- ----.--------.-----,-- -,---------, 

z 
t---1 

.12 .18 .24 .30 

HORIZONTAL DEFORMATION IN INCH 

BORING /SAMPLE : B.2/S.7 DEPTH (ft) 50 

DESCRIPTION : Bedrock - basa lt 

STRENGTH INTERCEP T (c) 1.307 KSF 
(PEt\K STRE I\I GTH) 

FRICTION ANGLE (PHI) 45 .3 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMB OL CONTENT (%) (pcf) RATIO STRESS (ks f) SHEAR (ksf) SHEAR (ksf) 

0 23.4 103.2 .66.) .55 1.68 1.0.3 

0 23 4 103.2 .663 1.1 D 2.54 1.70 

.6 23.4 103.2 .663 2.20 3 .68 2.78 

0 23. 4 103.2 .663 4.40 5.68 4.53 

Rein ark Undisturbed samples , soaked 
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HORIZONTAL DEFORMATION IN INCH 

B ORING/SAMPLE : B. 3/ S.1 0 DEPTH (f t) 95 

DESCRIPTION : Be drock - basalt 

STRENGTH INTERCEPT (C) .937 KSF 
(RESIDUAL STREI,IGTH) 

FRICTION ANGLE (PHI) 40 .0 DEG 

MOISTURE DRY DENSITY VO ID NORMAL PEAK RESID UAL 
SYMBOL CONTENT (% ) (pcf) RAT10 STRESS (ks f) SHEAR (ksf) SHEAR (ksf) 

0 19.4 110.8 .549 .55 1.c18 1.15 

0 19 .4 11 0.8 .549 uo 2.66 2.02 

6 '19 .4 11 0.8 .549 2.20 3.68 2. 99 

<> 19.4 110.8 .549 4.40 5.83 4. 52 

Rern a rk Undis t u rbe d sam ples, s oaked 
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HORIZONTAL DEFOR.MATION IN INCH 

BORING/S~4.:MPLE : B.3/S.1 0 DEPTH (ft) 95 

DESCRIPTION : Bedrock - basa lt 

STRENGTH INTERCEPT (C) 1.2 69 KSF 
(PEAK STR EI,IGTH) 

FRICTION ANGLE (PHI) 46.5 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESID UAL 
SYMB OL CONTENT (%) (pcf) RATIO STRESS (ksf) SHEAR (ksf) SHEAR (ksf) 

0 19 .4 110.8 .549 .55 '1. 59 1.1.'::· 

D 19.4 110.8 .549 u o 2.66 2. 02 

[:, 19.4 1'10.8 .549 2.20 3.68 2 99 

0 19 .4 110.8 .549 4.40 5 .83 4.52 

Rem. a rk Undis turbed sam ples , soaked 

Projec t 4868-1 2 Shen - Portugues e Bend Road 
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HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : 8. 4/S.1 DEPTH (ft) 5 

DESCRIPTION : Bedrock - clay 

STRENGTH INTERCEPT (C) .680 KSF 
( RES I DUAL STR ENGTH) 

FRICTIO A GLE (PHI) 2 1.7 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (%) (pcf) RATIO STRESS (ks f) SHEAR (k s f) SHEAR (ksf) 

0 42.3 78.4 1.190 .55 1.47 .92 

0 423 78.4 1.190 1.10 1.53 1.07 

6 42.3 78.4 1.190 2.20 2.18 1.59 

0 42.3 78.4 1.190 4.40 3.0 .3 2.42 

Rema rk Undisturbed samples , soake d 

Proje ct 486 8 - 12 Shen - Portugues e Bend Road 
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HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : B.4/S.1 DEPTH (ft) 5 

DESCRIPTION : Bedmck - clay 

STRENGTH INTERCEP T (C) 1.1 7 9 KSF 

FRICTION AN GLE (PHI) 23.0 DE G 
( PEAK STR Ef\ GTH) 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESID UAL 
SYMBOL CONTENT (%) (pcf) RATIO STRESS (ksf) SHEAR (ksf) SHEAR (ksf) 

0 42. 3 78.4 '1.1 90 .55 1.47 .92 

0 42. 3 78 .4 1. 190 1.'10 1.53 1.07 

6 42.3 78.4 1. 190 2.20 2.18 1. 59 

0 42. 3 78.4 1.190 4.40 3.03 2.42 

Re1nark Un dis turbed samples , soaked 

Proj ect 4868-1 2 Shen - P ortuguese Bend Road 
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HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : B.3/S.5 DEPTH (ft) 32 

DESCRIPTION : Slide Debris - siltstone 

STRENGTH INTERCEPT (c) .576 KSF 
(RES I DUAL STREI\IGTH) 

FRICTION ANGLE (PHI) 32.8 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (%) (pcf) RATIO STRESS (ksf) SHEAR (ksf) SHEAR (ksf) 

0 31.8 90.0 .907 .5.5 1.42 .88 

D 31.8 90.0 .907 1.10 1.92 1.31 

C. 31.8 90.0 .907 2.20 2.69 2.05 

0 31.8 90.0 .907 4.40 4.32 -, -,n 
..J.~.->0 

Rein ark Undisturbed samples, soaked 
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HORIZO NTAL DEFORMATION IN INCH 

BORING/SAMP LE : 8.3/S. 5 DEPTH (ft) 32 

DESCRIPTION : Slide Debris - siltstone 

STR.ENGTH INTERCEPT (c) 1.050 KSF 
( PEAK STR EI\IGTH) 

FRICTION ANGLE (PHI) 36 .7 DEG 

MOISTURE DRY DENSITY VOID NORMAL P EAK RESID UAL 
SYMBOL CONTENT (%) (pcf) RATlO STRESS (ksf) SHEAR (ksf) SHEAR (ksf) 

0 -31 .8 90.0 .907 . 5~1 1.42 .88 

0 .3 1.8 90. 0 .907 1.10 1. 92 1.31 

6 .31.8 90. 0 .907 2.20 2 .69 2 .05 

0 31.8 90 .0 .907 4.40 4.32 3.38 

Rem a rk Un disturbed samples, soaked 

Proje ct 4868-1 2 Shen - P ortuguese Bend Road 
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BORING B. 1/S.1 DESCRIPTION Terrace - silty-clayey so nd 

DEPTH (ft ) 5 LIQUID LIMIT 

SPEC. GRAVITY 2 .71 PLASTIC IlMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pcf) SATURATION RATIO 

INITIAL 17.6 95.4 62 .774 

FINAL 27.2 97.3 '100 .738 

Rem. a rk Undis t urbed samp l e , >·vater add ed a t 1. 60 k s f 

Project 4868 -1 2 Shen - Portugues e Bend Road 
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COMPRESSIVE STRESS IN KSF 
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BORING 8. '1/S.2 DE SCRIPTION Te rrace - silty-clayey sand 

DEPTH (tt ) 15 LIQUID LIMIT 

SPE C. GRAVITY 2.7'1 PLASTI C LIMIT 

MOISTURE DRY DENSITY PERCE NT VOID 
CO NTENT (%) (pcf) SATURATION RATIO 

INITIAL 24.5 91.2 78 .859 

FINAL 29.5 94.0 100 .803 

Rernark Undisturbed sample , water a d de d a t 1. 60 k s f 

Project 48Ei8 - 12 Shen - Portuguese Bend Road 
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COMPRESSIVE STRES S IN KSF 
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BORING 8.3/ S.I DESCRIPTION Coll uviurn - so ndy- silty cloy 

DEPTH (ft ) 3 LI QUID LIMIT 

SPEC. GRAVITY 2. 72 PLASTIC UMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pcf) SATURATION RATIO 

INITIAL 15.9 94 .7 55 .79 5 

FINAL 26.5 98.7 100 .723 

Re1nark Undisturbed sample, wa t e r add ed a t 1. 60 ksf 

Proje c t 4868 - 12 Shen - Portuguese Bend Roa d 
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COMPRESSIVE STRESS IN KSF 
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BORING B.3/S.2 DESCRIPTION Slid e debris - basa lt 

DEP TH (ft) 9 LIQUID LIMIT 

SPEC. GRAVITY 2. 7.3 PLASTIC llMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pcf) SATURATION RATIO 

INITIAL 14.6 "11 3.6 80 .502 

FINAL 16. 7 117. 1 100 .457 

Ren1.ark Undisturbed sampl e, water a d d ed a t 1. 60 ksf 

Project 4868 - 12 Shen - P or t uguese Bend Road 
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COMPRESSIVE STRESS IN KSF 

10-l 1 10 10 2 

0 l. 1.157 ---- ---~ k ........ ....... 
'"'E~ ....... c-. 

~ 

"' ~ 2 1.114 

Ec-< (~ ~ ~ 
~ 

' ::r:: ~ - ~ '" --~ v ' ,__.; --~ 
~ --- -::r:: - -- ~ z 
,__.; 4 L071 

w 0 
0 ,__.; 

z Ec-< 
<t:; <r: 
::r:: r::c; 
u ~ 

,__.; 

Ec-< c, 
z 6 1.028 > 
r;il 
u 
0": 
w 
p_, 

8 .985 

10 .942 

BOR.ING 8.4/S.I DESCRIPTION Bedwck -

DEPTH (ft) 5 LIQUID LIMIT 

SPEC. GRAVITY 2.71 PLASTIC LIMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pcf) SATURATION RATIO 

INITIAL 27.2 78.4 64 1.157 

FINAL 40.3 80.8 100 1.093 

Ren"lark Undisturbed sample, ·water added at 1.60 ksf 

Project 4868-12 Shen - Portuguese Bend Road 
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TO: 

SWN SOILTECH CONSULTANTS, INC. 
3140 WEST MAIN STREET 
ALHAMBRA, CA 91801 

PROJECT# 4860-11 

Shen 
77 Portuguese Bend Road 
Rolling Hills, CA 9027 4 
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APPENDIX III 
 

 

GRADING GUIDELINES 

 

 

  1. The grading specifications should be part of the project specifications.  The Soils 

Engineer shall review the grading plan prior to grading.   

 

  2. Prior to placement of compacted fill, the site shall be cleared of all vegetation, 

existing fill, loose topsoil, debris, and any other deleterious materials. 

 

  3.  Import soils shall be tested and approved by the Soils Engineer prior to import. 

 

  4. Surfaces receiving fill soils shall be scarified, aerated, or moistened to moisture 

content acceptable to the soils engineer, then compacted to a compaction of not 

less than 90% of the maximum density.  Granular soils such as gravels and sand 

having less than 15 percent finer than 0.005 millimeters shall be compacted to a 

minimum of 95% of the maximum density. 

 

  5. If the moisture content of the fill soils is below the limits specified by the Soils 

Engineer, water shall be added until the moisture content is as required. 

 

  6. If the moisture content of the fill soils is above the limits specified by the Soils 

Engineer, the fill soils shall be aerated by blading or other satisfactory methods 

until the moisture content is as required.  If drying of soils is not desired, the wet 

soils shall be mixed with drier materials to achieve an acceptable moisture 

content. 

 

  7.  The fill soils shall be placed in lifts of no more than eight (8) inches in thickness 

and compacted until field density tests indicate that a compaction of not less than 

90% of the maximum density as determined by ASTM D 1557 has been obtained.  

Granular soils such as gravels and sand having less than 15 percent finer than 

0.005 millimeters shall be compacted to a minimum of 95% of the maximum 

density. 

 

  8. Compaction shall be accomplished by sheep’s-foot roller or other types of 

acceptable compaction equipment of such design that they would be able to 

compact the fill materials to the specified density. 
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GRADING GUIDELINES (Continued) 

 

 

  9. The final surface of the areas to receive slabs-on-grade should be rolled to a dense 

smooth surface. 

 

10. Rocks less than 6 inches in greatest dimension may be placed in the fill, provided: 

 

 a. They are not placed in concentrated pockets; and 

 b. The fine-grained materials surrounding the rocks are sufficiently compacted. 

 

11. Field density tests shall be made in accordance with ASTM D 1556.  Field density 

tests shall be made every 2-foot intervals and not less than one test per 500 cubic 

yards of fill placed. 

 

12. Rocks larger than 6 inches in greatest dimension shall be removed from the site or 

placed in accordance with specific recommendations of the Soils Engineer. 

 

13. No fill soils shall be placed during unfavorable weather conditions.  When work is 

interrupted by rains, fill operations shall not be resumed until the field tests by the 

Soils Engineer indicate that the moisture content and density of the fill are as 

previously specified. 

 

14. Planting and irrigation of slopes and installation of erosion control and drainage 

devices shall comply with the requirements of the Grading Codes of controlling 

agencies. 
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APPENDIX IV 
 

 

SLOPE STABILITY ANALYSIS 
 

Stability of the existing slope below the area of the proposed residence, as shown 

along Section C-C’ of the Coast Geotechnical report, has been analyzed by Bishop’s 

Simplified Method.  Searches have been made to determine the most critical failure 

surfaces. 

 

Both static and seismic loading conditions have been considered.  In the seismic 

analysis, the seismic force is represented by a pseudostatic horizontal inertial force 

equal to 0.15 times the total weight of the potential sliding mass acting out of the 

slope. 

 

The shear strength parameters adopted in the analyses are based on direct shear tests 

on representative undisturbed samples of the terrace deposits and bedrock under 

soaked conditions.  The residual shear strengths of the samples of the terrace deposits 

and bedrock have been used in the static loading conditions, while the peak shear 

strengths have been used in the seismic loading conditions.  It is our professional 

opinion that the peak shear strengths of the terrace deposits and bedrock are likely to 

be available during an earthquake. 

 

           Density Cohesion  Friction Angle Plate 

   

Terrace Deposits ,  Static   125 pcf 450 psf  28 degrees  C-2,4 

       Seismic  125 pcf 700 psf  30 degrees  C-3,5 

 

 Bedrock - Basalt, Static   125 pcf 800 psf  41 degrees  C-10,12 

       Seismic  125 pcf 990 psf  46 degrees  C-11,13 

 

 Bedrock - Siltstone, Static   125 pcf 840 psf  38 degrees  C-6,8 

       Seismic  125 pcf 990 psf  43 degrees  C-7,9 

 

Calculations are included on Plates IV-1 through IV-6.  Factors-of-safety in excess of 

1.50 and 1.10 have been obtained for static and seismic loading conditions, 

respectively. 
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********************************************************************* 
Shen - Portuguese Bend Rd (4868) , Section C-C ' , Static 

********************************************************************* 

****************************************** 
ANALYS I S BY BISHOP'S SI MPLIFI ED ME THOD 

* * ** ** ** ** ** ** ** * *** ** ** * *** * *** * *** * *** * * 

************** 
INPUT DATA 

************** 

CONTROL DATA, 
AUTOMATIC SEARCH FOR CRITICAL CIRC LE 
NUMBER OF DEPTH LIMITING TANGENTS 
NUMBER OF VERT I CAL SECTIONS 
NUMBE R OF SO I L LAYER BOUNDARI ES 
NUMBER OF PO I NTS DEFI NING COHESION 
NUMBER OF CURVES DEFINING COHESION 
NUMBER OF BOUNDARY LI NE LOADS 
NUMBER OF BOUNDARY PRE SSURE LOADS 

SEISMIC COEFFICIENT 
ATMOSPHERIC PRESSURE 
UNIT WEIGHT OF WATER 

PRO FILE 
ANISOTROPY 

UNI T WE I GHT OF WAT ER IN TENSI ON CRACK 

Project: Shen - 77 Portuguese Bend Road 
Project Ref. 4868 - 12 

0 
13 

4 
0 
0 
5 
0 

.000 

.000 
62 . 400 
62. 4 00 
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SEARCH STARTS AT CENTER ( 700 .0 , -200.0 ) ,WITH FINAL GRID OF 10 .0 

ALL CIRCLES PASS THROUGH THE POINT ( 610 . 0 , 290 . 0) 

GEOMETRY 

SECTIONS . 00 250. 00 280 . 00 310 .00 325.00 420.00 440. 00 470 . 00 
T. CRACKS 5 0. 00 50.00 65 . 00 70.00 80.00 150.00 160 . 00 180.00 
W IN CRACK 50 . 00 50.00 65 . 00 70 . 00 80 .00 150 . 00 160.00 180 .00 
BOUNDARY 1 50 . 00 5 0 . 00 65 . 00 70.00 80 . 00 150.00 160.00 180 . 00 
BOUNDARY 2 80 . 00 80 .00 80 .00 80.00 80 . 00 150.00 160. 00 180.00 
BOUNDARY 3 80 . 00 80.00 80 . 00 80.00 80.00 150 . 00 160.00 220 .0 0 
BOUNDARY 4 400.00 400 . 00 400.00 400.0 0 400.00 400 .00 400.00 400.00 

SECTI ONS 500 .0 0 530.00 590.00 610.00 1500 . 00 
T . CRACKS 210 . 00 230.00 2 80 . 00 290 . 00 290.00 
W IN CRACK 210 . 00 230.00 28 0 . 00 290 . 00 290.00 
BOUNDARY 1 210.00 230 . 00 280 . 00 290 . 00 290 . 00 
BOUNDARY 2 210 . 00 230 . 00 280 . 00 290 .00 290 . 00 
BOUNDARY 3 270 . 00 300.00 345 . 00 360 . 00 360. 0 0 
BOUNDARY 4 400 . 00 400.00 400 . 00 400.00 400.00 

SOIL PROPERTIES 

LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI 
1 125 . 00 450 . 00 28 . 00 . 00 
2 125 . 00 800.00 41.00 .00 
3 125 . 00 84 0 . 00 38 . 00 . 00 

BOUNDARY FORCES AND PRESSURES 

LINE LOADS 
X COORDINATE MAGNITUDE I NCL I NAT I ON WI TH VERT - DEG 

200.00 2000 . 000 . 00 
210 . 00 2000 . 000 . 00 
220 . 00 2000 . 000 .00 
230 . 00 2000 . 000 . 00 
240 . 00 2000 . 000 .00 
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*********** 
RESULTS 

*********** 

NUMBER TANGENT RAD I US (X) CENTER (Y) CENTER F .S. 

1 298 .2 498.2 700.0 -200 .0 1. 591 
2 295 .0 495 .0 680 . 0 - 20 0.0 1. 596 
3 2 97.9 517.9 700 . 0 -22 0 . 0 1. 591 
4 302.2 502 . 2 720 . 0 -200 . 0 1. 607 
5 298 . 5 478 . 5 700 . 0 - 180.0 1. 597 
6 296 . 5 496.5 690 . 0 - 200 . 0 1. 592 
7 298.0 508.0 700 . 0 -210.0 1. 591 
8 300 . 1 500.1 710 . 0 -2 00 . 0 1. 595 
9 298 . 4 488.4 700.0 -190.0 1 .5 92 

10 296.4 506.4 690 . 0 -210.0 1. 593 
11 299 .9 509 .9 710.0 -210 . 0 1. 591 
12 300 .3 490. 3 710.0 - 190 .0 1. 601 
13 296 . 6 486.6 690 . 0 -190.0 1. 592 

F.S. MINIMUM= 1 . 591 FOR THE CIRCLE OF CENTER ( 700.0, - 200.0) 
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********************************************************************* 
Shen- Portuguese Bend Rd (4868), Section C- C', Seismic 

********************************************************************* 

****************************************** 
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD 

****************************************** 

************** 
INPUT DATA 

************** 

CONTROL DATA, 
AUTOMATIC SEARCH FOR CRITICAL CIRCLE 
NUMBER OF DEPTH LIMITING TANGENTS 0 
NUMBER OF VERTICAL SECTIONS 13 
NUMBER OF SOIL LAYER BOUNDARIES 4 
NUMBER OF POINTS DEFINING COHESION PROFILE 0 
NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0 
NUMBER OF BOUNDARY LINE LOADS 5 
NUMBER OF BOUNDARY PRESSURE LOADS 0 

SEISMIC COEFFICIENT .150 
ATMOSPHERIC PRESSURE .000 
UNIT WEIGHT OF WATER 62.400 
UNIT WEIGHT OF WATER IN TENSION CRACK 62.400 

SEARCH STARTS AT CENTER ( 720.0,-280.0),WITH FINAL GRID OF 10.0 

ALL CIRCLES PASS THROUGH THE POINT ( 610.0, 290.0) 

GEOMETRY 

SECTIONS .00 250.00 280.00 310.00 325.00 420 . 00 440.00 470.00 
T. CRACKS 50.00 50.00 65.00 70.00 80 . 00 150.00 160.00 180.00 
W IN CRACK 50.00 50.00 65.00 70.00 80.00 150.00 160.00 180.00 
BOUNDARY 1 50.00 50.00 65.00 70.00 80.00 150.00 160.00 180.00 
BOUNDARY 2 80.00 80.00 80.00 80.00 80.00 150.00 160.00 180.00 
BOUNDARY 3 80.00 80.00 80.00 80.00 80.00 150.00 160.00 220.00 
BOUNDARY 4 400.00 400.00 400.00 400.00 400.00 400.00 400.00 400.00 

SECTIONS 500.00 530.00 590.00 610.00 1500.00 
T. CRACKS 210.00 230.00 280.00 290.00 290.00 
W IN CRACK 210.00 230.00 280.00 290.00 290.00 
BOUNDARY 1 210.00 230.00 280.00 290.00 290.00 
BOUNDARY 2 210.00 230.00 280.00 290.00 290.00 
BOUNDARY 3 270.00 300.00 345.00 360.00 360.00 
BOUNDARY 4 400.00 400.00 400.00 400.00 400.00 
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SOIL PROPERTIES 

LAYER DENSITY COHESION FRICTI ON ANGLE DELTA PHI 
1 125 . 00 700 . 00 30.00 .00 
2 125 . 00 990 .00 46.00 .00 
3 125.00 990 . 00 43.00 . 00 

BOUNDARY FORCES AND PRESSURES 

LI NE LOADS 
X COORDINATE MAGNITUDE INCLINATION WITH VERT - DEG 

200 . 00 2000 . 000 .00 
2 10.00 2000.000 .00 
220.00 2000.000 . 00 
230 . 00 2000.000 .00 
240 . 00 2000.000 .00 

*********** 
RESULTS 

*********** 

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F. S . 

1 300 .5 580.5 720.0 - 280.0 1 . 455 
2 297 .1 577 .1 700 . 0 - 280 . 0 1.462 
3 300.2 600 . 2 720 . 0 - 300 . 0 1 . 455 
4 304.6 584.6 740.0 - 280 . 0 1 . 463 
5 300 . 9 560.9 720.0 - 260.0 1. 459 
6 298.4 598.4 71 0.0 - 300 . 0 1. 46 1 
7 300.0 610 . 0 720.0 - 310.0 1.456 
8 302.1 602 .1 730.0 -300.0 1. 454 
9 300.3 590 . 3 720 . 0 -29 0 . 0 1. 454 

10 298.6 588.6 710.0 - 290.0 1.457 
11 302.3 5 92 .3 730.0 -290.0 1 .4 55 
12 300.5 580 . 5 720.0 -280.0 1. 455 
13 298.4 598.4 710.0 -300.0 1.461 
14 302.1 602.1 730.0 - 300.0 1. 454 
15 302 .5 582.5 730 .0 -280.0 1. 45 8 
16 298 . 7 578.7 710 . 0 -280.0 1.456 

F.S. MINIMUM= 1.454 FOR THE CIRCLE OF CENTER ( 720.0,-290.0) 
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APPENDIX V 
 

 

SLOPE SURFACE STABILITY ANALYSIS 

 

Stability of the surface of the existing slope below the area of the proposed residence, 

as shown along Section C-C’ of the Coast Geotechnical report, has been analyzed.  

The existing natural slope is as steep as 1½:1 (Horizontal to Vertical) and exposes 

soil/colluvium. 

 

The shear strength parameters adopted in the analysis of the existing natural slope are 

based on direct shear tests on representative undisturbed samples of the colluvium 

under soaked conditions.  The residual shear strength has been used. 

 

        Density Cohesion  Friction Angle Plate 

   

Colluvium    125 pcf 450 psf  19 degrees  C-1 

 

Calculations are included on Plate V-1.  A factor-of-safety in excess of 1.50 has been 

obtained for a 1½:1 slope that has colluvium within 4 feet of the slope surface. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Slope Surface Stability Analysis 

Existing Natural Sl ope 

Calculate the surfi cial s tabili ty of the soil/colluvium using the Infinite 
Slope Analysis with parallel seepage. 
This method was recommended by the A. S.C.E. and the Bu ilding and Safety 
Advisory Committee (8 / 16/78). 

Soi l properties (all saturated) reference : Plate C-1 

Cohe s ion 450 psf 
Phi angle 19 degrees 
Saturated density 125 pcf 
Slope angle 34 degrees 
Water density 62 . 4 pcf 
Depth of saturation 4 feet 

Factor o f Safety = 450 + (125 - 62 . 4) 4 (cos 34 ° ) 2 tan 1 9° 
125 (4) cos 34° sin 34° 

The calculated Fact or of Safety is 2.20 

Conclusions: 

Calculations indicate the natural slope has a Factor of Safety of 2.20 
and is considered surficially stable. 

Project: Shen - 77 Portuguese Bend Road By: SN Sheet 1 of 1 
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APPENDIX VI 
 

 

SEISMIC DESIGN PARAMETERS 

 

The seismic design parameters for the proposed structures were determined in 

accordance with Chapter 16 of the 2010 California Building Code. 

 

The mapped acceleration parameters were obtained from the National Seismic Hazard 

Mapping Project Web Site (http://eqhazmaps.usgs.gov/).  The output for the subject 

site is included in the attached Plate VI-1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://eqhazmaps.usgs.gov/


Seismic Factors 

From: National Seismic Hazard Mapping Project Web Site 
(http://eqhazmaps .usgs.gov/) 

Conterminous 48 States 
2005 ASCE 7 Standard 
Latitude= 33.74573 
Longitude = -118.35570000000001 
Spectral Response Accelerations Ss and S 1 
Ss and S 1 = Mapped Spectral Acceleration Values 
Site Class B - Fa= 1.0 ,Fv = 1.0 
Data are based on a 0.01 deg grid spacing 
Period Sa 
(sec) (g) 
0.2 1.609 (Ss, Site Class B) 
1.0 0.650 (S1 , Site Class B) 

Conterminous 48 States 
2005 ASCE 7 Standard 
Latitude= 33.74573 
Longitude = -118.35570000000001 
Spectral Response Accelerations SMs and SM1 
SMs =Fax Ss and SM1 = Fv x S 1 
Site Class D- Fa= 1.0 ,Fv = 1.5 

Period Sa 
(sec) (g) 
0.2 1.609 (SMs, Site Class D) 
1.0 0.976 (SM1 , Site Class D) 

Conterminous 48 States 
2005 ASCE 7 Standard 
Latitude= 33.74573 
Longitude= -118.35570000000001 
Design Spectral Response Accelerations SDs and SD 1 
SDs = 2/3 x SMs and SDl = 2/3 x SMl 
Site Class D- Fa= 1.0 ,Fv = 1.5 

Period Sa 
(sec) (g) 
0.2 1.073 (SDs, Site Class D) 
1.0 0.650 (SDI , Site Class D) 
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COAST GEOTECHNICAL, INC. 
1200 West Commonwealth, Fullerton, CA 92833 •Ph:(714) 870-1211 • Fax: (714) 870-1222 • email: coastgeoteclalsbcglobal.net 

June 10, 2015 

Mr. and Mrs. Shen 
26810 Fond du Lac Road 
Rancho Palos Verdes, CA 90274 

References: 

w.o. 430412-05 

Subject: Geotechnical Review of Proposed Grading Plan 
and Acceptance of Geotechnical Responsibility 
for 77 Portuguese Bend Road, Rolling Hills, 
California 

1. Preliminary Geologic Investigation of Proposed Residence, 77 Portuguese Bend Road, Rolling 
Hills, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-01, dated May 5, 2012 

2. Geologic Response to Geotechnical Review for 77 Portuguese Bend Road, Rolling Hills, 
California; by COAST GEOTECHNICAL, Inc., W.O. 430412-02, dated February 28, 2013. 

Dear Mr. Shen: 

This geotechnical review of the proposed grading plan has been prepared at your request. The 
proposed grading plan is appended. Superimposed on the grading plan is the general geology of 
the building area. Our understanding of construction is as follows: 

• The plan indicates a single family single story residence, a detached office, swimming pool, fire 
truck hammerhead, hardscape and landscape. 

• The habitable buildings will have foundations placed into bedrock or terrace deposits per project 
reports. Interior floors will be raised wood. 

• Minor retaining walls may be required in some areas to accommodate needed topographic 
changes. 

• Across the building pad minimal cut and fills are proposed to achieve designed pad grades. 

• A fill slope is planned along the western side of the residence. 

ACCEPTANCE OF RESPONSIBILITY 

The soils engineer of record, Mr. Steve Ng, of SWN Soiltech has retired. Coast Geotechnical has 
agreed to assume this responsibility. 

COAST GEOTECHNICAL, Inc. has reviewed the report issued by SWN Soiltech dated May 10, 
2012 for the project and is in substantial agreement with the findings and conclusion of the 
referenced reports and accepts geotechnical responsibility for infonnation therein, unless modified 
herein. 



COAST GEOTECHNICAL, INC. 

Mr. Shen 2 
Grading Plan Review 

w.o. 430412-05 
June 10, 2015 

Findings and conclusions presented by COAST GEOTECHNICAL, Inc. in this report shall 
supersede all previous project recommendations. 

Based on our understanding of construction the referenced reports are still applicable with the 
following added comments. 

• The proposed fill slope will require a keyway and benching in accordance with the referenced 
report by SWN Soiltech. A keyway and midslope subdrain will be required. This is depicted on 
appended cross section A-A' , Figure 2. Outlet pipes shall be placed every 50 feet. 

• Pad drainage shall be in accordance with applicable codes. Site waters shall not be allowed to 
flow off the graded pad onto descending slopes. 

• The proposed driveway will be graded to direct drainage to the inside edge of the driveway, 
where surface drainage is to be collected and directed to a disposal area via non erodible design. 

• Along the toe of existing oversteepened driveway cuts a three foot high slough wall shall be 
constructed to protect the driveway from potential isolated rock falls and slumps. 

• Portions of the driveway are within or are near the margin of an active landslide and will require 
periodic maintenance to retain usability. 

• It is recommended that utilities that service the residence and are within an active landslide area, 
be constrncted above grade and with some flexibility to accommodate future land movements. 
Water and gas utilities should be outfitted with some type of automatic shutoff if breakage occurs. 

• The proposed pool/spa shall be designed as free standing and shall be supported by bedrock or 
terrace. Pool walls shall be designed to support the water, having a density of 62.4 pounds per 
cubic foot without bearing from adjacent soil. The walls should be able to support the adjacent soil 
when the pool is empty. The earth pressure may be calculated as an equivalent fluid pressure of 100 
pounds per cubic foot for level backfill, plus the lateral pressure due to any superimposed surcharge 
when the pool is empty. Expansion j om.ts shall be placed between the pool and deck. All pool utility 
lines shall be backfilled with soils compacted to a minimum of 90% relative compaction. Where 
pool lines are sensitive to the use of compaction equipment the trenches shall be backfilled with one 
sack slurry. COAST GEOTECHNICAL, Inc. shall verify the backfill of all trenches. Pool decking 
shall be cast free of the swimming pool strncture and access openings. The free space shall be filled 
with flexible water stop materials. The client is advised that due to the expansive nature of site soils 
that some horizontal and vertical movement between the pool and pool decking will occur over 
time. The pool foundation excavation shall be observed and approved by COAST 
GEOTECHNICAL, Inc. prior to the placement of reinforcement. These recommendations are 
subject to change based on the review of pool plans. 

• Reinforcement of foundations shall be with four #5 bars two top and two bottom. 

• Foundations shall have a minimum embedment of 24 inches below lowest adjacent grade and a 
minimum of 18 inches of embedment into competent terrace or bedrock, whichever is deeper. 
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• All proposed foundations and the pool shall comply with a setback of H/3, where H is the slope 
height. The setback is measured from the bottom outside footing edge horizontally to the slope 
face. Deepened foundations should be anticipated for portions of the project. 

• Based on the current CBC the following seismic design parameters are provided. These seismic 
design values were determined utilizing latitude 33.74498 and longitude -118.355000 for the site, 
and calculations from the USGS seismic tool application. A printout from the USGS site is 
appended. A conservative site class D was assigned to site earth materials. 

• Site Class = D 
• Mapped 0.2 Second Spectral Response Acceleration, Ss = 1.445g 
• Mapped One Second Spectral Response Acceleration Sl = 0.546g 
• Site Coefficient from Table 1613A5.3(1), Fa= 1.0 
• Site Coefficient from Table l 613A5.3(2), Fv = 1.5 
• Maxnnum Design Spectral Response Acceleration for short period, SM, = 1.445 g 
• Maximum Design Spectral Response Acceleration for one-second period, SM1 = 0.819g 
• 5% Design Spectral Response Acceleration for short period, Sos =0.963g 
• 5% Design Spectral Response Acceleration for one-second period, S01 = 0.546g 

• A chemical analysis of typical sub-surface earth material showed a sulfate content of l,258ppm. 
Based on the CBC and Table 4.3.1 of ACI 318-05 this is a moderate exposure to sulfate corrosion. 
Type II 4,000 psi concrete with a maximum water cement ratio of 0.50 shall be utilized for the 
foundation system. Stmctural requirements may dictate a higher concrete strength. 

• Where a slab on grade is proposed the slab shall be a minimum of five inches actual thickness 
with #4 bars 12 inches on center each way. Structural design may require additional reinforcement 
and slab thiclmess or use of alternate foundation and slab systems. 

If the soils at grade become disturbed during construction, they shall be brought to 3-4% over 
optinrnm moisture content and compacted to a mininlum of 90% relative compaction prior to 
placing concrete. COAST GEOTECHNICAL, Inc. will need to verify adequate mitigation. 

A capillary break shall underlie all slab on grades, shall comply with the requirements of the local 
jurisdiction, and shall be a minimum of four inches in thiclmess. Geo technically coarse clean sand is 
acceptable; however, some localities require the use of Y,-inch or larger clean aggregate gravel. If 
gravels are used a heavy filter fabric shall be placed over the gravels prior to placement of the vapor 
barrier to minimize puncturing of the vapor barrier. The gravel shall be compacted with a vibratory 
plate to consolidated and level condition. 

Between the capillary break and bottom of slab a vapor barrier consisting of a plastic film 
(minimum 15 mil polyvinyl chloride or equivalent) should be used. The vapor barrier should be 
properly lapped and sealed in accordance with code. The vapor barrier shall be in contact with the 
slab bottom. The vapor barrier shall underlay all slab on grades. 

Prior to placement of the capillary break or vapor barrier, COAST GEOTECHNICAL, Inc., shall 
test the slab subgrade soils for moisture content. 

• Hardscape slab subgrade areas shall exhibit a minimum of 90% relative compaction and a moisture 
content of 3-4% over optinrnm. to a depth of at least two feet. Deeper removal, moisture 
conditioning and compaction may be required if unacceptable conditions are encountered. These 
areas require testing just prior to placing concrete. 
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Exterior hardscape slabs will be subj eel to stress from volume changes in sub grade soils, which may 
lead to cracking. The followings reconnnendations will minimize cracking and offsets, but will not 
eliminate concrete cracks. 

Minimum reconnnendations for exterior concrete slabs are four inches actual thickness with #4 bars 
at 12-inches on center each way. The proposed driveway shall be six inches actual thickness with 
#4 bars at 12-inches on center each way. These recommendations supersede any provided on Plate 
A. 

Doweling slabs to perimeter footings can mitigate movement of slabs adjacent to structures and 
should consist of No. 4 bars bent around exterior slabs. Doweling shonld be spaced no farther than 
36 inches on centers. As an option to doweling, an architechlfal separation could be provided 
between the main struchlfe and abutting appnrtenance improvements. Presaturation of exterior slab 
areas is also desirable. At exterior edges of patios and other flatwork, a cut-off wall to the same 
depth and containing the same reinforcement as exterior footings is highly reconnnended. If no 
significant load is associated with the edge of the slab, the width of the cut-off wall may be limited 
to eight inches. Reinforcement adopted for the main struch1re may be applied to the appurtenances. 
Proper control joints, jointing, expansion joints, saw cutting and other measures shall be utilized to 
control cracking of hardscape. 

As an alternative to rigid hardscape or brickwork, flexible pavers may be utilized. 

• All utility line, area drains, and other trench backfills shall be compacted to a minimum of 90% 
relative compaction and shall require testing at a minimum of two-foot vertical intervals. 

Utility lines shall be located outside a 45° degree line projected downward from a foundation's 
bottom edge. 

Where below grade utility lines enter a building footprint, a significant section of the trench shall 
contain a compacted cohesive fill or slurry backfill plug to mitigate the migration of waters through 
permeable backfill soils into interior building areas. 

• Creep loads may impact proposed site improvements. Proposed foundations and site improvements 
located within twenty feet of a top of slope or located on a slope shall incorporate a creep value of 
1,000 pounds per foot of depth for the upper three feet of earth material. Where creep forces are 
folmd passive pressure shall be ignored to the depth of the creep zone. 

• Regardless of the current condition of site the client is advised that there is an undefined inherent 
risk of some type of slope failure with all hillside property. Placing a level on this risk is not 
possible due to influences beyond the control of this consultant and individual property owners, and 
the lack of offsite subsurface knowledge. Some influences that can affect future slope stability are 
rainfall, neighbor and site irrigation practices, nmoff waters, seismic activity, improper 6'fading 
activities, improper building activities, poor site drainage, leakage of underground utilities, poor 
landscaping practices, failure to clear out terrace drains and inlets of debris, uncontrolled rodent 
burrowing, and other factors. To assist the client in controlling some of these influences Slope 
Maintenances Guidelines are appended. 

• All project reconnnendations are subject to change based on field conditions encountered. 
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SECTION 111 COMPLIANCE STATEMENT 

w.o. 430412-05 
Jnne 10, 2015 

It is the opinion of the undersigned, a duly certified engineering geologist and soils engineer, 
based upon our work as outlined in the referenced reports and in those referenced by it, that if the 
proposed improvements as we understand them are constructed in accordance with our and other 
design consultants recommendations, applicable codes, standard care of the industry, and with 
proper geotechnical and geologic observations (1) the proposed structure(s) will be safe against 
hazard from local landslide or slippage, and that (2) the proposed building or grading 
construction will have no adverse effect on the geologic stability of property outside of the 
building site. The nature and extent of tests conducted for purposes of this declaration are, in the 
opinion of the undersigned, in conformance with generally accepted practice in the area. Test 
findings and statements of professional opinion do not constitute a guarantee or warranty, 
expressed or implied 

We appreciate this opportunity to be of service to you. 

Respectfully submitted: 

COAST GEOTECHNICAL, Inc. 

Ming-Tarng Chen 
RCE 54011 

Todd D. Houseal 
CEG 1914, Exp 04/16 
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Maintenance of Hillside Home Sites 
Recommendations 

During the wet weather season, homeowners become concerned about the stability of their building sites. 
In general, modern design and construction practice minimizes the probability of serious slope failure. 
The grading codes of the local jurisdiction ( cities and counties) in California concerning filled land, 
excavation, terracing and slope construction are among the most stringent in the country and if followed, 
are adequate to meet most natural occurrences. Therefore, the concern of the homeowner should be 
directed toward maintaining slopes, drainage provisions and facilities so that they will perform as 
designed. 

The following discussion, general recommendations and simple precautions are presented herein to help 
the homeowner maintain his hillside-building site. 

The general public often regards the natural terrain as stable - "terra firma". This, of course, is an 
erroneous concept. Nature is always at work altering the landscape. Hills and mountains are worn down 
by mass wasting ( erosion, sliding, creeping) and the valleys and lowlands collect these products. Thus the 
natural process is toward leveling the terrain. Periodically (over tens of millions of years) major land 
movements build mountains and erosion tends to level the terrain. In some areas these processes are very 
slow and in others they are more rapid. 

Development of hillsides for residential use is carried out, in as far as possible, to enhance the natural 
stability of the site and to minimize the probability of instability resulting from the grading necessary to 
provide home sites, streets, and yards. This has been done by the developers and designers on the basis of 
geologic and soil mechanics investigations. In order to reduce the risk of slope failures, the slope and 
drainage provisions and facilities must be maintained by the homeowner. 

Homeowners are accustomed to maintaining their homes. They expect to paint their houses periodically, 
replace wiring, clean out clogged plumbing, repair roofs, etc. Maintenance of the home site, particularly 
on hillsides should be considered on an even more serious basis. In most cases lot and site maintenance 
can be taken care of along with landscaping and can be carried out less expensively to the homeowner 
than repair after neglect. 

Most hillside lot problems are associated with water. Uncontrolled water from poor drainage, over 
irrigation, a broken pipe, cesspool or wet weather causes most damage. Wet weather is the largest cause 
of slope problems, particularly in California where rain is intermittent, but may be torrential. Therefore, 
drainage and erosion control are the most important aspects of home site stability. These provisions must 
not be altered without competent professional advice and maintenance must be carried out to assure their 
continued operations. 

We offer these procedures as a checklist to homeowners: 

I. Check roof drains, gutters and down sponts to be sure they are clear. Depending on your 
location, if you do not have roof gutters and down spouts, you may wish to install them. Without 
gutters or other adequate drainage, water falls from the roof eaves and collects against foundation 
and basement walls, which can be undesirable. 

2. Clear surface and terrace drainage ditches and check them frequently during the rainy season, 
with a shovel, if necessary. Ask your neighbors to do likewise. 

1 
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3. Be sure that all drainage ditches and sub-drains have outlet drains that are open. This should be 
tested during dry weather. Usually this can be done simply with a hose. If blockage is evident, 
you may have to clear the drain mechanically. 

4. Check all drains at the top of slopes to be sure that they are clear and that water will not overflow 
the slope itself, causing erosion. 

5. Keep subsurface drain openings (weep-holes) clear of debris and other material, which could 
block them in a storm. 

6. Check for loose fill above and below your property if you live on a slope or terrace. 

7. Watch hoses and sprinlders. During the rainy season, little, if any, irrigation is required. Over
saturation of the ground is not only unnecessary and expensive, but can cause subsurface damage. 

8. Watch for water backup of drains inside the house and toilets during a rainy season since this may 
indicate drain or sewage blockage. 

9. Exercise ordinary precaution. Your house and building site was constructed to meet certain 
standards, which should protect against any natural occurrence, if you do your part in maintaining 
them. 

10. Care and maintenance of hillside homes includes being sure that terrace drains and brow ditches 
on slopes or at the top of cuts, or fill slopes are not blocked. They are designed to carry away 
runoff to a place where it can be safely distributed. Generally, a little shovel work will remove 
any accmnulation of dirt and other debris, which may clog the drain. If several homes are located 
on the same terrace, it is a good idea to check with your neighbors. Water backed up on their 
properties may eventually reach yours. Water backed up in surface drains will tend to overflow 
and seep into the terraces, creating less stable slopes. 

11. Water should not be permitted to collect or pond on your home site. Ponded water will tend to 
either seep into the ground loosening fill or natural ground, or will overflow onto the slope and 
cause erosion. Once erosion is started, it is difficult to control and severe damage may result 
rather quickly. 

12. Roof drains and gutters or down spouts should not be connected to subsurface drains. Rather, 
arrange them so that water either flows off your property in a specially designed pipe or it flows 
out onto a paved driveway or the street. The water then may be dissipated over a wide surface or 
preferably be carried away in a paved gutter or storm drain. Subdrains are constructed to !alee care 
of ordinary subsurface water and cannot handle the overload from roofs during a heavy rain. 

13. Water should not be allowed to spill over slopes, even where this may seem to be a good way to 
prevent ponding. This trends to cause erosion and, in the case of fill slopes, can cut away 
carefully designed and constructed sites. 

14. Loose soil or debris should not be left on or tossed over slopes. Loose soil soaks up water more 
rapidly than compacted fill. hl addition, it is not compacted to the same strength as the slope itself 
and will tend to slide when laden with water and may even affect the soil beneath it. The sliding 
may clog terrace drains below or may cause additional damage in weakening the slope. If you 
live below a slope, try to be sure that loose fill is not dumped above your property. 
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15. Water should not be discharged into subsurface blanket drains close to slopes. French drains are 
sometimes used to get rid of excess water when other ways of disposing of water are not readily 
available. Overloading these drains saturates the ground and, if located close to slopes, may 
cause slope failure. 

16. Surface water should not discharged into septic tanks or leaching fields. Not only are septic tanks 
constructed for a different purpose, but they will tend, because of their construction, to 
accumulate additional water naturally from the ground during a heavy rain. Overloading them 
artificially during the rainy season is bad for the same reason as subsurface subdrains, and is 
doubly dangerous since their overflow can pose a serious health hazard. In many areas the use of 
septic tanls should be discontinues as soon as sewers can be made available. 

17. Slopes should not be over-irrigated. In some areas ice plant and other heavy ground cover can 
cause surface sloughing when saturated due to the increase in weight and weakening of the near 
surface soil. Planted slopes should be located, where possible, in areas where they will be 
adequately irrigated by rainfall. A landscape architect familiar with hillside work should design 
slope planting. 

18. Water should not be allowed to gather against foundation, retaining walls and basement walls. 
These walls are built to withstand the ordinary moisture in the ground and are, where necessary, 
accompanied by subdrains to carry of the excess moisture. If water is permitted to pond against 
them, it may seep through the wall causing dampness and leakage inside the basement. It also 
may cause the soil adjacent to the foundation to swell resulting in structural damage to walls and 
footings. 

19. New fill placed behind walls or in trenches should not be compacted by flooding with water. Not 
only is flooding the least efficient way of compacting fine grained soil, but could damage the wall 
foundation. 

20. Hoses and sprinklers should not be left running on or near a slope, particularly during the rainy 
season. This will enhance ground saturation, which may cause damage. 

21. Ditches that have been graded around your house or the lot pad should not be blocked. These 
shallow ditches have been put there for the purpose of quickly removing water toward the 
driveway, street or other positive outlet. By all means, do not let water become ponded above 
slopes by blocked ditches. 

22. Rodent activity should be controlled to mitigate burrowing and or loosening of surficial soils. 
Rodent burrows should be filled with compacted cohesive soils to mitigate infiltration of waters 
that could cause slope instability. 

3 
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6110/2015 Design Maps Summary Report 

lllJSGS Design Maps Summary Report 
User-Specified Input 

Report Title 77 Portuguese Bend Road, Rolling Hills 
Wed June 10, 2015 14:25:30 UTC 

Building Code Reference Document ASCE 7-10 Standard 
(which utilizes USGS hazard data a 

Site Coordinates 33.74498°N, 118.355°W 

Site Soil Classification Site Class D - "Stiff Soil" 

Risk Category I/II/III 

IE'!iz~omed View] l!!"."!.'.: _____ _ 

USGS-Provided Output 

S5 = 1.445 g 

s, = 0.546 g 

SMs= 1.445g 

SM,= 0.819 g 

S05 = 0.963 g 

S 01 = 0.546 g 

For information on how the SS and 51 values above have been calculated from probabilistic (risk-targeted) and 
deterministic ground motions in the direction of maximum horizontal response, please return to the application and 
select the "2009 NEHRP" building code reference document. 

;;. -• ., 
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For PGA,,, T,, c.,, and c.1 values, please view the detailed report. 

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge, 

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitude=33.744983&longitude=-118.35S&siteclass=3&riskcategory=O&ed... 1/1 
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lllJS&S Design Maps Detailed Report 

ASCE 7-10 Standard (33.74498°N, 118.355°W) 

Site Class D - "Stiff Soil", Risk Category I/II/III 

Section 11.4.1 - Mapped Acceleration Parameters 

Note: Ground motion values provided below are for the direction of maximum horizontal 

spectral response acceleration. They have been converted from corresponding geometric 

mean ground motions computed by the USGS by applying factors of 1.1 (to obtain S5) and 

1.3 (to obtain S1). Maps in the 2010 ASCE-7 Standard are provided for Site Class B. 

Adjustments for other Site Classes are made, as needed, in Section 11.4.3. 

From Figure 22-1111 Ss = 1.445 g 

From Figure 22-2 121 s, = 0.546 g 

Section 11.4.2 - Site Class 

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or the 

default has classified the site as Site Class D, based on the site soil properties in accordance 

with Chapter 20. 

Table 20.3-1 Site Classification 

Site Class 

A. Hard Rock 

B. Rock 

C. Very dense soil and soft rock 

D. Stiff Soil 

E. Soft clay soil 

F. Soils requiring site response 
analysis in accordance with Section 
21.1 

-
Nor Nch -

Vs Su 

>5,000 ft/s N/A N/A 

2,500 to 5,000 ft/s N/A N/A 

1,200 to 2,500 ft/s >50 >2,000 psf 

600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf 

<600 ft/s <15 <1,000 psf 

Any profile with more than 10 ft of soil having the 
characteristics: 

• Plasticity index PI > 20, 
• Moisture content w c: 40%, and 
• Undrained shear strengths" < 500 psf 

See Section 20.3.1 

For SI: lft/s = 0.3048 m/s llb/ft2 = 0.0479 kN/m2 

http://ehp4-earthquake.cr.usgs.gov/deslgnmaps/us/report.php?template=minimal&latitude=33.744983&longitude=-118.355&slteclass=3&riskcategory=O&edioon... 116 
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Section 11.4.3 - Site Coefficients and Risk-Targeted Maximum Considered Earthquake 
(_MCER) Spectral Response Acceleration Parameters 

Site Class 

A 

B 

C 

D 

E 

F 

Site Class 

A 

B 

C 

D 

E 

F 

Table 11.4-1: Site Coefficient F, 

Mapped MCE "Spectral Response Acceleration Parameter at Short Period 

S5 :5 0.25 S5 = 0.50 S5 = 0.75 S5 = 1.00 

0.8 0.8 0.8 0.8 

1.0 1.0 1.0 1.0 

1.2 1.2 1.1 1.0 

1.6 1.4 1.2 1.1 

2.5 1.7 1.2 0.9 

See Section 11.4. 7 of ASCE 7 

Note: Use straight-line interpolation for intermediate values of S5 

For Site Class = D and S5 = l.445 g, F, = l.000 

Table 11.4-2: Site Coefficient F, 

S5 2' 1.25 

0.8 

1.0 

1.0 

1.0 

0,9 

Mapped MCE "Spectral Response Acceleration Parameter at 1-s Period 

s, :5 0.10 s, = 0,20 s, = 0.30 s, = 0.40 s, 2' 0,50 

0.8 0.8 0.8 0.8 0.8 

1.0 1.0 1.0 1.0 1.0 

1.7 1.6 1.5 1.4 1.3 

2.4 2.0 1.8 1.6 1.5 

3.5 3.2 2.8 2.4 2.4 

See Section 11.4. 7 of ASCE 7 

Note: Use straight-line interpolation for intermediate values of S1 

For Site Class= D and 5 1 = 0.546 g, F, = 1.500 

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report.php?tem pl ate= minim al&tatitude= 33. 7 44983&longitude=-118.355&siteclass= 3&riskcategory= o&editi on.. . 216 
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Equation (11.4-1): SMs = F,Ss = 1.000 x 1.445 = 1.445 g 

Equation (11.4-2): SM! = fvS! = 1.500 X 0.546 = 0.819 g 

Section 11.4.4 - Design Spectral Acceleration Parameters 

Equation (11.4-3): Sos= 'Ya SMs = 'Ya X 1.445 = 0.963 g 

Equation (11.4-4): S01 = 'Ya SM, = 'Ya X 0.819 = 0.546 g 

Section 11.4.5 - Design Response Spectrum 

From Figure 22-12 r31 T, = 8 seconds 

.. -• 
" ,;; 
• 
1 
! 
I • .. • : 
1 
t 

Ill 

Figure 11.4-1: Design Response Spectrum 
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Section 11.4.6 - Risk-Targeted Maximum Considered Earthquake (MCER) Response 
Spectrum 

The MCER Response Spectrum is determined by multiplying the design response spectrum above 

by 1.5. 

] 
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To= 0.113 T, = 0.567 l.000 

Period, T (sec) 

http://ehp4-earthquake.cr .usgs .govldeslgrm, apslus/report.php?tem plate= mini mal&lati tude= 33. 7 44963&1ongitude=-118.355&siteclass= 3&ri skcategory=O&editi on.. . 4/6 
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Section 11.8.3 - Additional Geotechnical Investigation Report Requirements for Seismic 
Design Categories D through F 

From Figure 22-7 c•1 PGA = 0.573 

Equation (11.8-1): PGAM = FPGAPGA = 1.000 x 0.573 = 0.573 g 

Table 11.8-1: Site Coefficient F,0, 

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA 
Class 

PGA;,; 0.10 PGA = 0.20 PGA = 0.30 PGA = 0.40 PGA 2" 0.50 

A 0.8 0.8 0.8 0.8 0.8 

B 1.0 1.0 1.0 1.0 1.0 

C 1.2 1.2 1.1 1.0 1.0 

D 1.6 1.4 1.2 1.1 1.0 

E 2.5 1.7 1.2 0.9 0.9 

F See Section 11.4. 7 of ASCE 7 

Note: Use straight-line interpolation for intermediate values of PGA 

For Site Class = D and PGA = 0.573 g, F,GA = 1.000 

Section 21.2.1.1 - Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures for 
Seismic Design) 

From Figure 22-17 cs1 CRS = 0.936 

From Figure 22-18 c51 CR1 = 0.961 

http:/ lehp4-earthquakacr .usgs .govtdesignm aps/us/report.php?tem platea mini mal&latitude= 33. 7 44983&1 ongitude=-118.355&s it eel assa 3&ri skcategorya O&edition.. . 516 
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Section 11.6 - Seismic Design Category 

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter 

RISK CATEGORY 
VALUE OF S05 

I or II III IV 

Sos< 0.167g A A A 

0.167g :S S0 s < 0.33g B B C 

0.33g :S S0 s < 0.50g C C D 

0.50g :S S 0 s D D D 

For Risk Category= I and S0s = 0.963 g, Seismic Design Category = D 

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter 

RISK CATEGORY 
VALUE OF S01 

I or II III IV 

S01 < 0.067g A A A 

0.067g :S S01 < 0.133g B B C 

0.133g :S S01 < 0.20g C C D 

0.20g :S S01 D D D 

For Risk Category= I and S01 = 0.546 g, Seismic Design Category= D 

Note: When S1 is greater than or equal to 0.75g, the Seismic Design Category is E for 

buildings in Risk Categories I, II, and Ill, and F for those in Risk Category IV, irrespective of 
the above. 

Seismic Design Category = "the more severe design category in accordance with 

Table 11.6-1 or 11.6-2" = D 

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category. 

References 

1. Figure 22-1: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7 _Figure_22-1.pdf 
2. Figure 22-2: http://earthquake.usgs.gov/hazards/designmaps/down loads/pdfs/20 lO_ASCE-7 _Figure_22-2.pdf 

3. Figure 22-12: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/201 O_ASCE-7 _Figure_22-
12.pdf 

4. Figure 22-7: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/20 lO_ASCE-7 _Figu re_22-7 .pdf 
5. Figure 22-17: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7 _Figure_22-

17 .pdf 
6. Figure 22-18: http://earthquake.usgs.gov/hazards/design maps/downloads/pdfs/20 lO_ASCE-7 _Figure_22-
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FILL SLOPE DETAIL 

DESIGN FINISH SLOPE 

OUTLETS TO BE SPACED 
ATSOFTMAXIMUM INTERVALS. 
EXTEND 12 INCHES 
BEYOND FACE OF SLOPE 
AT TIME OF ROUGH GRADING 
CONSTRUCTION. 

... 

BLANKET FILL IF RECOMMENDED 
BY THE GEOTECHNICAL ENGINEER 

.. ·. ·. -11i°.MIN·. 
· .. ' 25' MAJ.< ' , .. ·' .. ",'• :·' ,, 

DETAIL "A" 

' 

' .... ., 

\_ 4-INCH DIAMETER NON-PERFORATED 
OUTLET PIPE TO BE LOCATED IN FIELD 
BY THE SOIL ENGINEER. 

~·-"'~ 

. 9\'-....., J<EYWAY SUBDRAIN 

'FILTER MATERIAL' TO MEET FOLLOWING SPECIFICATION 
OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323) 'GRAVEL' TO MEET FOLLOWING SPECIFICATION OR 

APPROVED EQUIVALENT: 

SIEVE SIZE 
1' 

PERCENTAGE PASSING 

3/4" 
3/8' 

N0.4 
N0.8 

NO.JO 
N0.60 

NO. 200 

OUTLET PIPE TO BE CON
NECTED TO SUBDRAIN PIPE 
WITH TEE OR ELBOW 

100 
90-100 
40-100 
26-40 
18-33 
6-16 
0-7 
0-3 

MAXIMUM 
. SIEVE SIZE PERCENTAGE PASSING 

11/2' 100 
NO. 4 60 

NO. 200 8 
SAND EQUIVALENT= MINIMUM OF 50 

FILTER MATERIAL - MINIMUM OF '.ONE 
CUBIC FEET PER FOOT OF PIPE. SEE 
ABOVE FOR FILTER MATERIAL SPECIFICATION. 

ALTERNATIVE: IN LIEU OF FILTER MATERIAL 
ONE GUBIC FEET OF GRAVEL 
PER FOOT OF PIPE MAY BE ENCASED 
IN FILTER FABRIC. SEE ABOVE FOR 
GRAVEL SPECIFICATION. 

FILTER FABRIC SHALL BE MIRAFI 140 
OR EQUIVALENT. FILTER FABRIC SHALL 
BE LAPPED A MINIMUM OF 12 INCHES 
ON ALL JOINTS. 

~ MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS $DR 35 WITH 
A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM 
OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED 
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM 
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE. 

DETAIL 'A" 

NOTES: 
1. TRENCH FOR OUTLET PIPES TO BE BACKFILLED 

WITH 0,-SITE SOIL. 

COAST GEOTECHNICAL, INC. 

w.o. 430412 Figure 3 





































COAST GEOTECHNICAL, INC. 
1200 West Commonwealth, Fullerton. CA 92833 •Ph:(714) 870-1211 •Fax: (714) 870-1222 • email: coast!!eotecialsbcglobal.net 

October 20, 2017 

Mr. and Mrs. Shen 
26810 Fond du Lac Road 
Rancho Palos Verdes, CA 90274 

References: 

Subject: 

W.O. 430412-07 

Response to Geo technical Comments 
Concerning Proposed Offsite Driveway 
Construction at 77 Portuguese Bend Road, 
Rolling Hills, California 

1. Preliminary Geologic Investigation of Proposed Residence, 77 Portuguese Bend Road, Rolling Hills, 
California; by COAST GEOTECHNICAL, Inc. , W.O. 430412-01, dated May 5, 2012. 

2. Geologic Response to Geotecbnical Review for 77 Portuguese Bend Road, Rolling Hills, California; by 
COAST GEOTECHNICAL, Inc., W.O. 430412-02, dated February 28, 2013. 

3. Report of Percolation Feasibility for New Residence, 77 Portuguese Bend Road, Rolling Hills, County of 
Los Angeles, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-03, October 31 , 2013 . 

4. Addendum Report to Percolation Feasibility for New Residence, 77 Portuguese Bend Road, Rolling Hills, 
County of Los Angeles, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-04, dated March 10, 
2015 . 

5. Geotecbnical Review of Proposed Grading Plan and Acceptance of Geotecbnical Responsibility for 77 
Portuguese Bend Road, Rolling Hills, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-05, 
dated June 10, 2015. 

6. Geologic Assessment of Proposed Private Offsite Access Drive for #77 Portuguese Bend Road, Rolling 
Hills, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-06, dated December 31 , 2016. 

Dear Mr. Shen: 

This response report has been prepared to address geotechnical comments contained in a June 7, 
2017 memorandum authored by Willdan Engineering. The memorandum is attached and our 
response to geotechnical comments are as follows: 

Item le 

The proposed grading is for the construction of the private offsite driveway only and is intended 
to improve drainage, improve conditions of the driveway sub grade, and provide required grades. 
The grading proposed is not intended to provide stabilization of the regional Flying Triangle 
Landslide. 



COAST GEOTECHNICAL, INC. 

Mr. Shen 
Response report 

Item3 

2 w.o. 430412-06 
October 20. 2017 

Geotechnical assessment of the proposed offsite driveway and proposed cribwall to date has 
been limited to professional opinion. Specific geotechnical design recommendations will be 
provided at a future date when conceptual approval of the proposed plan has been obtained from 
the City. 

The intent of the cribwall will be to support the construction cut required for the proposed offsite 
driveway construction. Future analysis of the proposed construction cut will determine the lateral 
loads that the cribwall must be designed to resist. These loads are typically the active pressure 
and any loads required to raise the local stability of the slope to a 1.5 factor of safety. 

There is no direct intent from the proposed construction to mitigate the effect the regional Flying 
Triangle Landslide may have on the long term usability of the proposed offsite driveway or to 
improve the stability of the regional slide; however, the proposed driveway construction will 
improve local conditions such as drainage and surface runoff which left uncontrolled are 
typically detrimental to the global and or local stability of slopes. 

We appreciate this opportunity to be of service to you. 

Respectfully submitted: 

COAST GEOTECHNICAL, Inc. 



To: 

From: 

Date: 

Subject: 

extending 
your 
reach MEMORANDUM 

Martin Hsieh, Perfecto Arca, Yolanta Schwartz 

Elroy Kiepke, Public Works Plan Reviewer 

June 7, 2017 

Proposed Home at 77 Portuguese Bend Road 

I must state first that this should not be considered by any one as a Plan Review. It is merely a 
review to determine if the applicant has submitted enough information to allow the City Planning 
Commission to render a reasonable review of the application. 

Based on the following plans submitted for review: 

Site grading plan consisting of plans sheets G-001, G-004, A-001 thru A.006, A-101, A-102, A-103, A-
104, A-201, A-202, A-203, and A-301 all dated December 20, 2016. Along with Civil Drawings C0.01 
thru C0.06, C1 .01 thru C1 .04, C2.01, C3.01 thru C3.03, and C4.01 thru C4.02 all dated November 
25,2016. 

My comments are as follows; 

1. The.earthwork a·u~ntltles. shown on CaTil3are- tn:correcHor the following reasons: 
A.fit.LA a. The Crib Waif is shown as a fill, while this is technically correct, to get to the point of 

filling the crib the contractor must first cut the material above the proposed grade of the 
roadway to the back cut for the wall. 

~ b. The grading quantities are limited to On-site work. In review the plan I believe that 
portions of the cut and fJlf occurs off-site. 

h..l.Pa--& c. The grading does not appear to include any grading that the Geotechnical Engineer 
\oI;.t::> would require for stabilization of portions of the flying Triangle landslide as work cross 

the landslide proper or crosses the margins of the landslide. 
2. The Engineer of record refers to ~standard. defaus cQntafQ~d:witfiin_t~ "Green fioo_(S" for 
~ retaining walls,J;i15HL!b~ ~ri5j~[all and the vertical g~tainli:fg ~13[rl For private development 

projects, 'Nithin a Landslide area, the:i;ngil')~eer;;_ofEl'i~qr.\:l_tf:11Jl:!J qesigr,i~J:1Q)c:!ke.t$sf'.ionsib!ityJ 
fq_r: tri§~f~t?if.i:iingwmCdesfgris'.' That does not mean that he cannot use the Green book wall for 
this project, it just means that he must review the design of the wall and acce12t the design 
assumptions used for the wall. However, a~revTeWof"APWA stanoaro618-3 shows.that tne'' 
rfiaxitnqr:n·walf Ml~rrsnown:fczr tl:ii::;- yv:att J;s sixfeg\. and WHI1io1 m_e~the .requimmE:!riJ? f9E."SO% 
afthewaH. 

3. After r:eading the G~o!echnl.cal ref)or> submitted for this effort, there appears to be a 
'""\...,l'.:1A:>'---- requirement for the crib wall to stabilize the slope above the proposedroad to the no1TT1al 1.5 

factor of safety, but that is not clear. Since the ,off~site wark:~withintne-.LartgsfE~e ,a@?', it is 
uncfearhO'."w.a facto.r oi sal'~{y:ot f 5 tnrgJ:if!Je_qbtain~g~ First, the Geotechnical Engineer 
should verify the Factor of safety he expects for the off-site road through the landslide area. 
S~on~~he ~eot~,St1Qi_c_8:1,§~~~~er a129_ the ·ciY,ff ~bJ1112.ef}f'$}oDrcf ,sUnmJCttie .w,o.rJS:fil§"r~rre>1vs 
th$}U1iaUactor .o.(safety h~~~b.,~ElQPC~f'l~Pfld!fr 

~ 4. The paving plan shows ·"Stove. P.avers':/as pavement for the final reach of the driveway. In 
"+-1.'oOn looking up Stove Paver up on the internet I seem to find bricks that are intended to be place 
1 '\ -..c under a wood burning stove to prevent wood drying and spontaneous combustion. I am sure 

'b\~c;., that something els§)S meantqut can find no other product. 'Ero.v1C1e'.:ci'efafts qf what is intended 
for Stov~J'..aving.:for the driveway. 

A.,.,~- 5. On the grading plan f?r the_c;!J:Lveway_o_r:i and ?ff~~it:._ t~er~i:?Pe?~ to be a serie~"~~tch b~sins 
~ but I can find n9 g[c.in,,Jhat shows.a storm:dra1(l:PJP..?-?nd.Jheoutlef. Pease cfartfY..:Wf'lfilelf1.~ 

;sto~tD.:.eyfAtD~ isJ9~afe.O: ~fi"d.Whern_1t ISTQ,~Ji2.ded tooqtJ~t::? 

~~~J~:~~!~7~~~~fj\:~~r::~:~~~~f~;~;y~~t:f~tJ:r~i.~~~~,~~:~: ,:~=~~i~e~~ or 

7. For the Planning Commission's review of this project, ele57atioii plans would be appropriate to 
fYvuA §Q,2~15al th::~~lg~!Jors:'"areigoin\ito:ffEr ookifig ,at with a~!~foot-higli ·verticaLre:faiiJiQgJN~JJ 

with a _3,;:!Qot .ccLR..wa I separated by a 20-foot t()adway .•. 
~ 8. Crib wal.ls come in all shap~~ and sizes. Provide\an rndtcafi®Jqr tJ:i~~jylre qf,i>~fetcher:anc~ 

ljea9iftimeinoer:y,o:u-:pJan]oiisafoi:Jha'.Cr:lb:wa1F: 
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July 18, 2018 

 

Chris Kelley 

WILLDAN 

13191 Crossroads Parkway North, Suite 405 

Industry, California 91746-3497 

 

Subject:  GEOTECHNICAL REVIEW 

Proposed Offsite Driveway Construction, Planning Review Stage, Residential 

Development,  77 Portuguese Bend Road, Rolling Hills, California 

  Willdan Project No. 101749 

References:   

1) “Response to Geotechnical Comments Concerning Proposed Offsite Driveway 

Construction at 77 Portuguese Bend Toad, Rolling Hills, California”, Prepared by Coast 

Geotechnical, Inc., Dated October 20, 2017, Work Order 430412-07 

2) “Preliminary Planning Set, 77 Portuguese Bend Road, Rolling Hills, CA 90274” Prepared 

by P.A.  

 

This letter presents our review of the above reports submitted for the proposed access road project. 

The purpose of this review was to evaluate the documents for adequacy with respect to 

geotechnical conditions that could affect the proposed development.  

 

The report IS APPROVED from a geotechnical viewpoint for Planning Purposes subject to 

following conditions. 

 

Conditions of Approval: 

 

The limits of the landslide must be shown on the grading plans at the vicinity of the proposed 

access road and submitted for review and filling. 

 

This review was performed in accordance with generally accepted professional geotechnical 

engineering principles and practice in Southern California at this time.  We make no other 

warranty, either express or implied.  Comments presented herein are based on review of work by 

others.  No field exploration or laboratory testing was performed.  Please contact us if you have 

questions or need additional services. 

 

Respectfully Submitted 

WILLDAN GEOTECHNICAL 

 

 

Ross Khiabani, GE 2202    

Principal Engineer 

 

Distribution: Addressee (via e-mail) 



 

 

December 13, 2019 

 

 

Madonna Marcelo 

MICHAEL BAKER INTERNATIONAL 

3760 Kilroy Airport Way, Suite 270 

Long Beach, CA 90806      GMU Project 19-224-00 

 

Subject: Geotechnical Peer Review, 77 Portuguese Bend Road, City of Rolling Hills,  

  California 

 

References: “Shen Residence, Initial Study, Mitigated Negative Declaration (Draft),”   

  prepared by Rincon Consultants, Inc., March 2019, Section 7 and Appendix D. 

 

 

Dear Ms. Marcelo: 

 

We have performed a planning level geotechnical peer review of the referenced documents, 

including Appendix D of the draft Initial Study, which includes multiple geotechnical reports and 

letters.   Based on our review, we recommend the geotechnical consultant provide additional 

information, as detailed below, prior to approval. 

 

1. Please provide an additional geologic x-sec to evaluate keyway dimensions on the 

proposed fill slope northwest of the planned residence.  It appears the geologic structure 

changes between Section A-A’ (June, 2015 report) and boring B-1.  The additional 

section should be parallel to A-A’ and between the planned residence and guest house.  

Slope stability analyses should be performed to provide adequate keyway dimensions and 

to show adequate safety factors in this area.  

 

2. Discuss the “dispersal basins” shown on the plans northwest and southeast of the 

proposed residence – purpose, potential impact to stability and offsite property.  Please 

confirm the biofiltration and storm drain systems as designed will not adversely impact 

the planned development or adjacent properties, including the Flying Triangle landslide. 

 

3. Detailed slope stability analyses that models a well-supported geologic interpretation 

should be performed for Cross Section C-C’. The following specific issues should be 

addressed.   

a. Geologic Interpretation - Cross Section C-C’: 

i. The geology east and west of BH-1 is not supported by sufficient data. 

Please provide sufficient geologic information that supports the structural 

interpretation and clearly shows whether bedrock is adverse on section C-

C’ both to the east and west.  

ii. Additional mapping, shallow, or deep exploration may be required to 

justify the structural interpretation east and west of BH-1. 



Ms. Madonna Marcelo, MICHAEL BAKER INTERNATIONAL 

Geotechnical Peer Review, 77 Portuguese Bend Road, Rolling Hills 

 

 

 

December 13, 2019 2 GMU Project 19-224-00 

b. Shear Strengths: 

i. The shear strengths contained in the SWN report dated May 10, 2012 

indicate that “residual strengths” were obtained.  However, the shear 

strength tests do not appear to be re-shear tests where residual strength is 

demonstrated. Please provide residual strengths on critical materials that 

will be used to model any along bedding conditions that are present on 

Section C-C’. 

ii. It is not clear that the shear strengths were obtained on the critical 

materials found in the boring logs.  Please explicate and justify.  

iii. Stark correlations for residual strengths based on PI and Clay fraction 

should be presented to support the direct shear testing of critical materials.  

iv. Several of the borings encountered clay seams underlying the proposed 

development.  Please address the potential for any clay seams to be 

present under the proposed structures, whether these seams may be 

continuous, and whether these clay seams may impact the stability of the 

development. 

v. Please provide a detailed calculation, graph, or other detail that shows how 

the residual shear strength was determined.  

c. Water Infiltration/Percolation: 

i. The percolation reports indicate that some of the planned percolation 

trenches will discharge effluent water into the bedrock on the east side of 

section C-C’.  Please address how this will impact slope stability.  Provide 

either mitigation or include groundwater in the slope stability analyses.  

ii. Please address the impact of surface water infiltration on slope stability.  

All conclusions and opinions should be justified with data, analyses, plans, 

etc.  

 

4. The entry road is planned to traverse across the existing Flying Triangle landslide.  Please 

address how movement rates of the existing landslide will be accommodated at the 

landslide boundary.  Estimated maintenance and re-construction requirements should be 

directly addressed.  

 

5. The plans show a proposed retaining wall along the driveway that exceeds 13 feet in 

height.  Discuss potential design impacts or limitations given the underlying landslide.  

 

6. The following should be provided for all proposed cut slopes along the entry road: 

a. Geologic cross sections should be developed with a geologic interpretation that is 

supported by adequate subsurface data. 

b. Representative shear strengths that model the geologic conditions (i.e., residual 

shear strengths for out-of-slope along bedding conditions) should be utilized. 

c. Mitigation measure options should be presented as necessary. 

d. Recommendations should be provided for monitoring where existing structures 

could be impacted.  














































