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City of Calabasas Work Order: 3022-0-0-100 
Public Works Department 
100 Civic Center Way 
Calabasas, CA 91302 

Attention: Mr. Robert Yalda 
 Public Works Director 

Subject: GEOTECHNICAL DESIGN AND CONSTRUCTION RECOMMENDATIONS, LAS VIRGENES 
ROAD SCENIC CORRIDOR WIDENING, AGOURA ROAD TO LOST HILLS ROAD, CITY OF 
CALABASAS, CALIFORNIA. 

1. INTRODUCTION 
The following report contains our geotechnical recommendations for design and construction of the Las 
Virgenes Road Scenic Corridor Completion Project.  The project consists of the widening and slight rea-
lignment of Las Virgenes Road from Agoura Road to Lost Hills Road in the western portion of the City of 
Calabasas, California.  The main areas for which we provide evaluation and recommendations herein are 
for a proposed soil nail retaining wall along the eastern side of Las Virgenes Road from roughly stations 
69 to 72 and conventional retaining walls from roughly stations 21 to 25 and 27+00 to 29+87.  In addi-
tion, recommendations are provided for rough grading and slope construction where needed along the 
road alignment and for new driveway approaches. 

This report is based on our geological mapping of surface exposures within the areas of the retaining 
walls described above and our review of prior geotechnical reports addressing projects along Las 
Virgenes Road by this firm and others along with regional geologic reports.  Gorian and Associates, Inc. 
reviewed the referenced reports (a complete listing of references used is attached) by others and sup-
plemented the previously obtained data with our own subsequent field observations.  We accept and use 
the prior data contained in the referenced reports. 

Based on our site evaluation, the project is feasible from a geotechnical standpoint provided recommen-
dations presented herein are implemented in the project design and construction.  Descriptions of the 
site and geologic units along with our conclusions and recommendations are presented within the text of 
this report.  Remedial grading will be necessary to prepare the site for the proposed development. 

2. PROPOSED CORRIDOR WIDENING 
As stated on the City of Calabasas website, the Las Virgenes Roadway Widening and Improvement pro-
ject addresses design modifications needed to provide two travel lanes in each direction, bike lanes, 
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landscaped medians and continuous sidewalks along the eastern side of the road.  The portion of Las 
Virgenes Road addressed herein starts at Agoura Road and extends to Lost Hills Road in the western 
portion of Calabasas.  The improvements will widen the roadway along with minor softening of the road 
alignment in areas. 

The proposed road construction is shown on the Las Virgenes Road Street Improvement Plans Agoura 
Road to Lost Hills Road by Diamond West Inc. (28 sheets).  The construction starts at station 17+87 on 
sheet 4, which is roughly the southern edge of Agoura Road.  Here the improvements are a new median 
and road widening along the western edge.  On sheet 5, median construction continues along with wid-
ening of the road and construction of a conventional retaining wall and cut slope on the west side of the 
road between stations 22+77 to 25+00.  This wall is proposed as a conventional wall per Caltrans stand-
ard plans and will have a 2(horizontal):1(vertical) cut slope above it.  This wall is shown on our Plate 1.  
In addition, a new private driveway approach is proposed at 4647 Las Virgenes Road. 

Median and widening continues on sheet 6 with a retaining wall also per Caltrans standard plans to sup-
port the sidewalk and widened street along the western side of the street.  This conventional wall starts 
at station 27+00 and extends to station 29+87 and will support the road on the slope presently descend-
ing westward from the roadway. 

On sheet 7, the improvements are mainly curb and median construction.  However on sheet 8, the road 
is being moved to the west toward the existing western curb.  Whereas on sheet 9, the road is being 
widened to the east. 

On sheet 10, the improvements are mainly curb and median construction.  On sheets 11 and 12 similar 
improvements are proposed with the exception that fill will be placed along the western side of the street 
to support walkway construction.  The resulting fill slopes are proposed at shallow gradients of 3 to 
4(horizontal):1(vertical).  The proposed fill slopes are shown on our Plates 2 and 3.  At the southern edge 
of sheet 12 a new driveway will be constructed for A.E. Wright School.   

Sheet 13 and the northern portion of sheet 14 are primarily curb and median construction.  Starting on 
page 14 and extending into sheet 15 is a proposed terraced soil nail wall on the east side of Las 
Virgenes Road.  The soil nail will start at station 69+50 or roughly equal to the centerline of Meadow 
Creek Lane and extend southward to station 72+00.  This wall is shown on our Plate 4.  No significant 
grading is shown on the remaining of the improvement plans sheets 16 to 18 from a geotechnical stand-
point. 

3. SCOPE OF SERVICES 
In accordance with our Proposal Number 5968-10, dated November 17, 2014 Gorian and Associates, 
Inc. conducted the following scope of services to provide the requested geotechnical design and con-
struction recommendations.  Our scope of services was conducted under the supervision of a State reg-
istered geotechnical engineer and certified engineering geologist.  This evaluation included the following: 

3.1. SITE RECONNAISSANCE AND GEOLOGIC MAPPING 
The field portion of our scope of services was initiated by an overall site reconnaissance by the under-
signed geotechnical engineer.  In addition, a geologist from our office also performed geologic mapping 
where reasonably accessible of existing bedrock exposures in the areas of the proposed retaining walls.  
No subsurface exploration was performed for this scope of services. 

3.2. ARCHIVAL REVIEW 
Pertinent geologic/geotechnical data in our files addressing sites adjacent the road alignment and vicinity 
were reviewed including regional geologic maps as well as State geologic maps, geotechnical / geologic 
hazard maps. 
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3.3. LABORATORY TESTING 
No laboratory testing was proposed or performed for this scope of services.  Shear strengths and unit 
bedrock unit weights used in the analyses described herein were obtained from previous geotechnical 
evaluations performed adjacent Las Virgenes Road on similar earth materials. 

3.4. GEOTECHNICAL ENGINEERING ANALYSIS 
The results of our field and research programs were used in engineering analyses to develop geotech-
nical recommendations for design and construction of the road improvements.  Pertinent cross sections 
were constructed through the central portion of the existing slopes and proposed walls to illustrate their 
relation to the geologic conditions and graphically depict the subsurface geologic structure.  Slope stabil-
ity analyses were performed to evaluate wall stability. 

3.5. REPORT PREPARATION 
The results of the archival review, field mapping program, and prior laboratory testing programs were 
used to evaluate geotechnical engineering factors affecting the road improvement plan.  The results of 
our findings are provided in this geotechnical report that includes: 

a) A description of the bedrock conditions as encountered in our surficial mapping and from our 
research.  The compiled data is shown graphically on the attached geotechnical maps. 

b) Discussion and recommendations regarding: 

i) Temporary excavations; 

ii) Site preparation and need for remedial earthwork; 

iii) Seismic setting of the site and seismic design criteria; 

iv) Bearing pressure, shear strength, and passive and active pressures for retaining wall design. 

4. SITE LOCATION AND PHYSIOGRAPHY 
Las Virgenes Road extends from the north side of the Ventura Freeway to the south were is becomes 
Malibu Canyon Road near Tapia County Park and finally terminating at Pacific Coast Highway.  Due to 
its location, it provides a vital connection between the freeway and the coastal route.  The section of road 
addressed herein extends between Agoura to Lost Hills Roads in the western portion of the City of Cala-
basas.  This segment of the road runs along eastern edge of the Las Virgenes Creek floodplain. 

The roadway is asphalt concrete paved and has been widened with curb and gutter in sections associat-
ed with development of adjacent residential and commercial projects.  The project described herein will 
complete the widening of the road between Agoura and Lost Hills Roads.  The western side of the road 
is developed with a combination of residential, commercial, and school structures.  The eastern side of 
the road is a combination of residential, commercial, and open hillside and valley areas. 

5. SITE GEOLOGY 
The roadway right of way is underlain either at the surface or at depth by bedrock of the mid Miocene-
age Calabasas Formation mantled locally with Quaternary-age alluvium, colluvium/topsoil (undifferentiat-
ed) and recent artificial fill soils.  General descriptions of these units are presented below.  The regional 
geologic setting is shown on the attached Regional Geologic Map (Figure 2). 

5.1. CALABASAS FORMATION (Tc) 
The sedimentary bedrock formation referred to the mid-Miocene age Calabasas Formation (after Yerkes 
and Campbell, 1992; equivalent to Upper Topanga Formation of Dibblee, 1992, see Figure 2) underlies 
the entire roadway at depth but is typically overlain by thin to thick sections of surficial soils.  The bedrock 
is generally poorly exposed along the roadway corridor but is locally well exposed on existing cut slopes 
excavated into the adjacent hillside areas, mainly on the eastern side of the existing roadway.  As 
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observed in the few natural outcrops on the slope above the roadway and (mainly) in cut slope excava-
tions, the bedrock generally consists of light yellowish brown to grey silty fine-grained sandstone inter-
bedded with yellowish brown to brown to gray clayey siltstone interbeds to partings.  The sandstone typi-
cally is thin to thickly bedded and in a damp and dense yet locally friable condition.  The clayey siltstone 
units are typically thinly bedded to fissile and in a damp to moist condition.  Fracturing is common and 
although most fractures are tight, some iron oxide staining and gypsum crystal growth were observed 
coating/filling fractures.   

All the bedrock units are weathered to slightly weathered near surface but become fresher with depth.  
Clayey siltstone units are typically deeply weathered and soil-like although some well indurated, resistant 
siltstone beds are exposed, as on the east facing cut slope in the vicinity of Station 24+00.  The existing 
over steep, west facing cut slope between Stations 69+50 and 71+50 is so deeply weathered that sever-
al shallow surficial slumps (18"±) have occurred (see Plate 4.)   

Structurally, regional geologic mapping (Dibblee 1992, Weber 1984) indicates the overall Calabasas 
Formation in the area is generally inclined northeasterly at moderate dips (25° to 45°) with local areas of 
tight folding.  Bedding data from mapping along the existing roadway indicates bedding is generally 
devoid of plastic deformation within the area affecting the proposed improvements.  The typical orienta-
tion of the bedrock is generally inclined easterly at dips of 10°-45°, a favorable orientation for excavations 
along the eastern side of the roadway but adversely oriented for excavations into bedrock on the western 
side of the roadway. 

5.2. ALLUVIUM (Qal) 
Quaternary-age alluvial deposits overly the bedrock along most of the subject portions of Las Virgenes 
Road and extend to the relatively flat lower reaches at the mouth of adjacent drainages.  With coloring 
described as reddish brown to brown and yellowish brown, the alluvium consists of various admixtures of 
silty to clayey sands, sandy silts, and silty clay.   

5.3. TOPSOIL / COLLUVIUM [undifferentiated] 
Surficial soil referred to as topsoil/colluvium [undifferentiated] typically mantles the bedrock and alluvial 
deposits.  While topsoil is specifically a residual, in-place soil profile development, the product of the 
weathering of the underlying parent material (bedrock or alluvium) and colluvium (or slopewash) is spe-
cifically an accumulation of topsoil and or bedrock/alluvial deposits subjected to down slope creep proc-
esses or minor erosion, these two surficial soil deposits are undifferentiated for the purpose of this evalu-
ation.  From a practical standpoint, however, topsoil is typical on slopes where bedrock is only 2 to 3 feet 
from the surface whereas thicker soil accumulations (topsoil and colluvium) are generally in drain-
ages/draw areas with locally subdued topography.  The topsoil/colluvium generally consists of yellowish 
brown clayey silt with fine sand to clayey silt to silty clay in a damp to moist and stiff to very stiff condi-
tion.   

5.4. ARTIFICIAL FILL (af) 
Artificial fill deposits, presumably compacted, were mapped associated with the existing Las Virgenes 
Road improvements including the existing drainage inlet structures.  Additional deeper deposits of artifi-
cial fill may exist along the right of way but were not mapped or investigated as they are concealed.  
Regardless, any existing non-engineered fill deposits are considered not suitable for structural support 
and should be removed prior to placement of any structural/engineered fill. 

5.5. GROUNDWATER 
Groundwater along the road alignment will vary in depth and could be as high as 10 feet below the 
ground surface based on prior work within the Calabasas Blue project.  Nevertheless, groundwater is not 
expected to affect the proposed roadway construction. 
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5.6. FAULTING AND SEISMICITY 
Las Virgenes Road is in the Santa Monica Mountains, a seismically active region prone to occasional 
damaging earthquakes.  The destructive power of earthquakes can be grouped into fault-rupture, ground 
shaking (strong motion), and secondary effects of ground shaking such as tsunami, liquefaction, settle-
ment, landslides, etc.  The hazard of fault-rupture is generally thought to be associated with a relatively 
narrow zone along well-defined preexisting active or potentially active faults.  No doubt there are and will 
be exceptions to this, because it is not possible to predict the precise location of a new fault where none 
existed before (CDMG, 1975). 

Active or potentially active faults are not known to cross the Site and the site is not currently within an 
Alquist-Priolo Earthquake Fault Zone as defined by the State Geologist (Bryant and Hart, 2007).  The 
potential for ground rupture due to faulting onsite during the lifetime of the project is considered remote. 

Nevertheless, the roadway will be subject to ground motion from occasional earthquakes in the region.  
Significant earthquakes have occurred within a 40-mile radius of the Site within the last 45 years.  The 
1994 Northridge earthquake produced strong ground motion at the Site and a peak horizontal accelera-
tion of approximately 0.4 (g) for the stiff soil / soft bedrock site (Chang, et al., 1994).  It is likely significant 
earthquakes will occur in this area within the life expectancy of the proposed project and the Site will 
experience strong ground shaking from these events. 

Based on the latest United States Geological Survey (USGS) interactive web application, 2008 Interac-
tive Deaggregations (Beta) <http://eqint.cr.usgs.gov/seaggint/2008/>, probabilistic seismic hazard anal-
yses (PSHA) predict the Design Basis Earthquake will be on the order of 0.39g for the soft rock (vs=475 
m/sec) conditions of the Site (Lat. 34.13505°N, Long. 118.70232°W at its approximate midpoint).  The 
Design Basis Ground Motion is defined as having a 10% chance of being exceeded in 50 years is based 
on probabilistic analyses.  The mean magnitude from this PSHA is 6.8 (Mw) with a mean distance of 18.5 
km from the property with a modal magnitude of 7.0 (Mw) and a modal distance of 12.4 km from the 
property.  These USGS values were utilized in our evaluation.  

Secondary effects of strong ground motion include tsunami, seiche, liquefaction, settlement, landslides, 
etc.  Tsunami (seismic sea wave) and seiche (standing wave) are not hazards inherent to the Site due to 
its distant proximity to the ocean and large bodies of water.  The potential for liquefaction and seismic 
induced settlement is discussed in the following section. 

6. LIQUEFACTION 
The majority of Las Virgenes Road lies along the eastern edge of an alluvial valley that is shown to be 
within an area susceptible to seismic induced liquefaction on the California Geological Survey (CGS) 
Seismic Hazard Zones Map for the Calabasas Quadrangle.  Liquefaction is a seismic phenomenon were 
saturated soils lose strength when severely shaken and develop excess pore pressures.  This phenome-
non is currently understood to be of concern in the upper 50 feet of the subsurface profile.  Therefore, 
there existing the possibility for seismic induced ground movement to occur within portions of Las 
Virgenes supported on the alluvial soils.  However, evaluation of the potential for seismic induced ground 
movement is beyond the scope of services proposed for this geotechnical report. 

7. SLOPE STABILITY 
Stability of slopes associated with the retaining walls shown on Geotechnical Maps, Plates 1 and 4, were 
evaluated for this report.  The static and pseudo-static slope stability analyses were performed using the 
computer program GSTABL7 and user interface STEDwin.  GSTABL7 is a 2-dimensional, limit equi-
librium slope stability program developed by Garry H. Gregory, P.E., which works in conjunction with 
STEDwin, a Graphical User Interface developed by Harald W. Van Aller, P.E.  The slopes were evaluat-
ed for circular failure surfaces using the modified Bishop Method and where apparent out of slope bed-
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ding was present (GAI 2-2’) a search was done for a translational failure using the Simplified Janbu 
method.   

Material strength for the bedrock was obtained from the prior report by GWV, 2007 which is a friction 
angle of 30 degrees and cohesion of 500 pounds per square foot.  Along bedding strength of friction 
angle of 26 degrees and cohesion of 200 pounds per square foot were used.  The slopes were modeled 
without resistance from the proposed retaining walls or soil nails. 

The stability of slopes is commonly stated in terms of the calculated factor of safety.  Pseudo-static anal-
yses were completed using a horizontal acceleration coefficient of 0.2.  The analyses for gross slope 
stability exceed the generally accepted lower limit factor of safety of 1.5 for static and surficial stability 
and 1.1 for pseudostatic stability.  The results are presented in Appendix A.  Soils with cohesion of less 
than 250 pounds per square foot should be considered prone to erosion per the City of Calabasas, 
(2010).  Even though the surficial slope stability calculations show an acceptable factor of safety, there 
will be a potential for weathering and slumping of the surface of unmaintained slopes. 

8. CONCLUSIONS AND RECOMMENDATIONS 

8.1. GENERAL 
Las Virgenes Road between Agoura and Lost Hills Roads was evaluated to provide geotechnical rec-
ommendations for design and construction of the proposed retaining walls and rough grading and slope 
construction where needed along the road alignment and for new driveway approaches.  The roadway 
improvements may be developed from a geotechnical perspective, provided the geotechnical recom-
mendations presented in the following sections are incorporated into the project design and construction.  
Grading should be performed in conformance with current City of Calabasas Grading Codes, under the 
geotechnical observations and testing of this firm. 

8.2. SITE PREPARATION AND GRADING 
8.2.1. General 
Remedial grading will be necessary to widen or improve the roadway alignment.  Recommendations for 
the remedial grading are presented below.  All aspects of site grading including site preparation, fill 
placement, keying and benching should be in accordance with the City of Calabasas’ grading ordinance 
or the recommendations of this report, whichever are more restrictive. 

8.2.2. Site Clearing 
Prior to starting earthwork, areas to be graded should be stripped of vegetation, trash, and debris.  Minor 
vegetation may be blended with the soils during processing until it is not discernable from the fill.  Roots 
over one-half inch in diameter should be included with removal of brush or trees. 

8.2.3. Soil Removal 
Removal of the upper soils will be necessary areas of grading to remove weathered or disturbed soils.  
The removal should be made to firm in-place soils and should include removal of unsuitable existing fill, 
topsoil/colluvium, and unsuitable alluvial deposits.  Due to the possible varied nature of the areas to be 
graded the depths of removal will also vary.  Therefore, a representative of this office should observe the 
removal areas to determine if sufficient soil removal has been made. 

After the removals are completed as addressed above, the exposed soils should be observed by a rep-
resentative of this office to evaluate if additional removals are necessary.  Fill soils should not be placed 
until completion of the geotechnical observation.  Observation of the removal areas by Gorian and Asso-
ciates, Inc. does not waive inspections that may be required by the local grading department inspector.  
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The City of Calabasas may require a representative from the City observe the bottom of the soil removal 
areas. 

8.2.4. Processing 
Once the soil removals and undercutting recommended above have been completed, the bottoms of the 
removal and undercut areas should be observed by this office.  Deeper removals may be required if 
uncertified fill or loose or soft zones are encountered.  Prior to placing fill, the exposed surfaces should 
be processed.  Processing consists of scarifying to a depth of 6 to 8 inches, conditioning to near optimum 
moisture content, and compacting to at least 90 percent relative compaction. 

Though not anticipated for this project, deep soil removals could have moisture contents well above the 
optimum value.  For wet soils to be used as fill, for some treatment will be necessary such as air drying, 
soil mixing, or lime treatment.  If some type of stabilization of the removal bottom is necessary prior to 
placement of compacted fill stabilization methods may include the use of geotextile fabric, lime treatment, 
placement of gravel/rock or other approved alternative.  

8.2.5. Fill Placement 
Fill should be free of trash, debris, and significant vegetation, placed in thin lifts, moisture conditioned to 
slightly above the optimum moisture content, and compacted to at least 90 percent relative compaction.  
Material exceeding 12 inches in maximum dimension should be excluded from the fill.  However, it may 
be desirable to keep rock larger than 3 inches outside of the upper 5 feet of the building area.  Fill placed 
within building pad areas should be mixed and blended. 

8.2.6. Fill Compaction 
Fill soils should be compacted to a minimum of 90 percent relative compaction.  Relative compaction is 
the ratio of the in-place dry soil density to the maximum dry soil density as determined in general accor-
dance with ASTM test method D 1557. 

8.2.7. Keying and Benching 
Fills placed on slopes steeper than a 5(horizontal):1(vertical) gradient should be keyed and benched 
(horizontal benches) into competent in-place soil (after the required removals are made) or bedrock.  
Keyways for fill slopes should be a minimum of 15 feet wide and tilted into the slope, and should be 
observed by this firm prior to placing fill. 

8.2.8. Utility Trenches 
Utility trench backfill should be compacted to a minimum 90% relative compaction. 

8.2.9. Temporary Excavations 
Temporary excavations should conform to the requirements of CAL/OSHA.  Excavations deeper than 4 
feet should be shored or sloped.  Surcharge loads should be setback sufficient distances from the tops of 
temporary excavations.  Temporary excavations adjacent property line constraints should be shored. 

During construction, the contractor is responsible for the excavation and maintenance of safe and stable 
slope angles considering the subsurface conditions and the methods of operation.  Surcharge loads 
should be set back from the top of temporary excavations a minimum horizontal distance of 15 feet. 

8.3. MANUFACTURED SLOPE CONSTRUCTION AND MAINTENANCE 
8.3.1. General 
Manufactured cut and fill slopes are shown at a maximum gradient of 2(horizontal):1(vertical).  The 
following sections contain general recommendations for cut and fill slopes. 
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8.3.2. Cut Slopes 
Cut slopes may be constructed at a maximum gradient of 2(horizontal):1(vertical).  All cut slopes should 
be observed by an engineering geologist from this office for adverse geologic conditions.  Where top-
soil/colluvium is present at the top of a cut slope, the top of the slope should be “laid back” or rounded. 

8.3.3. Fill Slopes 
Fill slopes may be constructed at a maximum gradient of 2(horizontal):1(vertical).  Fill slopes should be 
keyed and benched into firm in-place soil or bedrock.  Fill slope keyways should be a minimum of 10 feet 
wide (or as directed by this office based on field conditions) and cut to a minimum depth of 2 feet at the 
toe into competent in-place materials.  The keyway should be tilted into the slope and should be at least 
2 feet deep at the heel (measured from below the slope toe elevation).  The keyway should be observed 
by this office prior to placing fill. 

Where possible, the outer slope faces should be overfilled and trimmed back to provide for firm, well-
compacted surfaces.  If the slopes are not overfilled and trimmed, it will be necessary to sheepsfoot 
and/or grid-roll the slopes.  Slope faces should be tested and reworked as necessary to achieve the 
required 90 percent relative compaction.  Select grading may be necessary so that fill slopes are con-
structed with materials with adequate surficial stability.  The outer portions of slopes over a gradient of 
3(horizontal):1(vertical) should be constructed with material having at least 250 psf of cohesion and a 
friction angle of 30 degrees. 

8.3.4. Slope Maintenance 
Slopes will require maintenance to reduce the risk of erosion and degradation with time due to natural or 
man-made conditions.  Future performance of the slopes will depend on the control of the burrowing 
animals and maintenance of the brow ditches, drainage structures, and the slope vegetation as dis-
cussed below. 

All graded or exposed natural slopes should be maintained with dense, deep rooting (minimum 2± feet 
deep), drought resistant ground cover and shrubs or trees.  A reliable irrigation system should be 
installed on the slopes where necessary, adjusted so over watering does not occur, and periodically 
checked for leakage.  Care should be taken to maintain a uniform, near optimum moisture content in the 
slopes, and to avoid over drying, or excess irrigation.  Excess watering of slopes should be avoided to 
reduce the risk of erosion and surficial failures.  Slopes should not be watered before forecasted rain. 

All drainage structures should be kept in good condition and clean the entire length to the outlet.  Final 
grading of the site should provide positive drainage away from slopes, and water should not be allowed 
to pond or gather in a slope area.  Burrowing animals, particularly ground squirrels, can destroy slopes; 
therefore, where present, immediate measures should be taken to evict them. 

8.4. SOIL EXPANSIVENESS 
Native soils along the road alignment are anticipated to range generally from low to moderately expan-
sive.  However, highly expansive soils may also be encountered in the areas with high clay concentra-
tions.  Expansive soils contain clay particles that change in volume (shrink or swell) due to a change in 
the soil moisture content.  The amount of volume change depends upon the soil swell potential, availabil-
ity of water, and the soil restraining pressure.  Swelling occurs when clay soils become wet due to 
excessive water. 

8.5. RETAINING WALL DESIGN 
8.5.1. General 
Retaining walls will support the proposed road widening.  The walls will be of conventional or soil nail 
construction and should be designed per the following recommendations. 
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8.5.2. Foundations 
Continuous reinforced concrete retaining wall footings founded below level ground may be designed to 
impose a uniform allowable soil bearing pressure of 2000 psf.  The bearing pressure may be increased 
by one third for short term loading.  Retaining wall footings should be embedded a minimum of 24 inches 
into engineered compacted fill or competent native soils and have a minimum width of 24 inches.  Deep-
er foundation embedment will be required for footings on or near descending slopes to conform to set-
back requirements.  Footing reinforcement should be per the structural engineer's recommendations.   

8.5.3. Lateral Resistance 
Lateral forces on foundations may be resisted by passive earth pressure and base friction.  Lateral pas-
sive earth pressure may be considered equal to an equivalent fluid having a density of 250 pounds per 
cubic foot (pcf) with a maximum of 2,000 psf.  The passive pressure should be reduced to 200 pcf for 
footings on a descending slope.  Passive pressure may be increased by one third for short term loading.  
Base friction may be computed at 0.4 times the normal load.  Lateral passive earth pressure should be 
reduced by one third when combined with base friction.  A factor of safety of 1 is provided for these val-
ues. 

8.5.4. Footings on Slopes 
Footings on slopes should be deepened or setback to provide footing support and to reduce the impact 
of changes that can occur on slope faces.  Changes to the slope, such as erosion, slumping, over water-
ing and expansive soil action can affect the support of footings on or near descending slopes.  Setbacks 
should be per Figure 1805.3.1 of the California Building Code with a minimum setback of 5 feet. 

8.5.5. Footing Excavations 
Footings should be cut square and level, and cleaned of slough prior to casting concrete.  Soil excavated 
from the footing trenches should not be spread over areas of construction unless properly placed and 
compacted.  Footing excavations should be observed by a representative of this office prior to placing 
reinforcing steel.  Footings should be cast as soon as possible to avoid deterioration of the footing sub-
soils. 

8.5.6. Premoistening 
Footing subgrade soils should be premoistened to 3% over the optimum moisture content for a depth of 
18 inches prior to concrete placement.  All saturated soils should be removed from the footing excavation 
prior to casting the footings.  This office should observe the subgrade soil moisture prior to placing con-
crete. 

8.5.7. Active Pressures 
Retaining walls should be designed to resist active pressure exerted by low to moderately expansive 
compacted backfill or retained soil.  Retaining walls that may yield at the top may be designed for an 
equivalent fluid pressure of 45 and 60 pounds per cubic foot (pcf) for a level and 2(horizontal):1(vertical) 
sloping backfill, respectively.  If highly expansive soils or bedrock are exposed in the backcut, a redesign 
of the retaining walls will be required using higher active pressures or the backcut removed and replaced 
with lessor expansive materials.  Retaining wall backcuts should be observed by an engineering geolo-
gist from this office.   

In addition to the active pressures discussed above, retaining walls over 6 feet high are expected to 
experience additional surcharge pressure due to backfill inertia.  An inverted triangular seismic pressure 
of 40 and 60 pounds per cubic foot should be used for level and 2(horizontal):1(vertical) sloping backfill, 
respectively.  The result of the seismic pressure should be considered to act at 0.67H from the base of 
the wall, where H is the height of the wall measured from the base of the footing to the top of the backfill. 
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The above active pressures are not designed to resist expansion of the backfill.  Therefore, if water is 
allowed to saturate backfill or backcut materials consisting of clayey soils, the expansion pressure could 
exceed the active pressures provided.  In addition, the above active pressures are not designed to retain 
an adverse geologic condition. 

8.5.8. Retaining Wall Drainage and Backfill 
Retaining walls should be provided with drainage consisting of a composite drain board or a minimum 1 
foot wide continuous section of clean gravel (½ to ¾ inch) or equivalent drain material wrapped in filter 
fabric.  The drain material should extend from the base of the wall to within 2 feet of the top of wall.  The 
upper 2 feet of exterior wall backfill should consist of compacted native soils.  The drain material should 
be drained by a perforated drainpipe placed holes down on a maximum of 2 inches of drain material.  
The invert of the pipe should be a minimum of 6 inches below the lowest adjacent grade.  Retaining walls 
should be waterproofed. 

Wall backfill may consist of non to low expansive soils.  The soil should be compacted to a minimum of 
90 percent relative compaction using light equipment. 

8.6. SOIL NAIL WALL DESIGN 
A soil nail wall is proposed starting at station 69+50 or roughly equal to the centerline of Meadow Creek 
Lane and extend southward to station 72+00.  Bedding is dipping into the slope as shown on the cross 
section on Plate 4.  However, jointing can occur within this bedrock unit, which often occurs sub-
perpendicular to bedding.  A lower shear strength should be used along the joint surface than for cross 
bedding.  Joint shear strength may be taken as 26 degrees of friction and cohesion of 200 pounds per 
cubic foot as similarly recommended for the Calabasas Blue project with similar bedrock conditions. 

Cross bedding may be used for the design of soil nails inward from the active wedge.  A shear strength 
of 30 degrees friction and cohesion of 500 pounds per square foot may be used for cross bedding 
strength in the Upper Topanga Formation.  A unit weight of 120 pounds per cubic foot may be used in 
the wall design. 

Soil nail walls should be constructed with maximum vertical excavations lifts of five feet.  The locations 
of the soil nails and test nest should be shown on a profile of the wall.  The minimum number of test 
nails should be 5 percent of the wall nails.  A backdrain should be installed between the vertical nail 
rows with shotcrete placed directly against the temporary cut. 

8.7. SITE DRAINAGE 
Positive drainage should be provided away from slopes and structures during and after construction.  
Site drainage should be in conformance with the grading plan or applicable building codes.  Landscape 
planting and trees should be kept away from foundations or flatwork to avoid roots extending beneath 
foundations and slabs. 

8.8. PLAN REVIEW 
As the development process continues and finalized grading plans and specifications are developed, 
they should be reviewed by Gorian and Associates, Inc.  Additional geotechnical recommendations may 
be warranted at that time. 

8.9. CONSTRUCTION OBSERVATIONS AND TESTING 
All aspects of the construction addressed from a geotechnical standpoint should be observed and tested 
when appropriate by this firm. 
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8.10. SECTION 111 
It is the opinion of this office that if the project is constructed in accordance with our recommendations 
and properly maintained, the proposed roadway will be safe against hazard from landslide, settlement, or 
slippage, and that the proposed construction will have no adverse effect on the geologic stability of prop-
erty outside of the right of way.  Test findings and statements of professional opinion do not constitute a 
guarantee or warranty, express or implied. 

9. CLOSURE 
This report was prepared under the direction of a registered geotechnical engineer and certified engi-
neering geologist.  No warranty, express or implied, is made as to conclusions and professional advice 
included in this report.  Gorian and Associates, Inc. disclaim responsibility and liability for problems that 
may occur if recommendations presented herein are not followed. 

This report was prepared for the City of Calabasas Public Works Department and their design consult-
ants solely for design and construction of the project described herein.  It may not contain sufficient 
information for other uses or the purposes of other parties.  These recommendations should not be 
extrapolated to other areas or used for other facilities without consulting Gorian and Associates, Inc. 

Recommendations herein are based on interpretations of the subsurface conditions concluded from the 
scope of services performed as outlined herein.  These interpretations may differ from actual subsurface 
conditions, which can vary horizontally and vertically across the site.  Therefore, persons using this 
report for bidding or construction purposes should perform such independent evaluations, as they deem 
necessary. 

Grading and foundation work at the site should be performed per the current city of Calabasas Building 
Code.  Due to possible subsurface variations, all aspects of field construction addressed in this report 
should be observed by this office. 

The scope of the services provided by Gorian and Associates, Inc. and its staff, excludes responsibility 
and/or liability for work conducted by others.  Such work includes, but is not limited to, means and meth-
ods of work performance, quality control of the work, superintendence, sequencing of construction and 
safety in, on, or about the jobsite. 

 

-oOo- 
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Please contact us if you have questions concerning this geotechnical report or require additional infor-
mation. 

 

Respectfully, 
 
Gorian and Associates, Inc. 
 
 
 
 
By: Jerome J. Blunck, GE 151 William F. Cavan, Jr., CEG 1161 
 Principal Geotechnical Engineer Principal Engineering Geologist 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Distribution: Addressee (6) 

12 
GORIAN AND ASSOCIATES, INC. 



Work Order: 3022-0-0-100 

REFERENCES 

Bryant, W.A. and E.W. Hart, (2007), Fault Rupture Hazard Zones in California.  California Geological 
Survey Special Publication 42 (rev. 2007 Interim Revision).  

Calabasas, City of, (2010), Department of Public Works, Manual for the preparation of Geologic and 
Geotechnical Reports, March 2010. 

California Building Code (CBC), 2013 California Code of Regulations, Title 24, Part 2, Volume 2 of 2, 
Effective January 1, 2014. 

California Division of Mines and Geology (CDMG) [now California Geological Survey (CGS)], 1975, 
Guidelines for Evaluating the Hazard of Surface Rupture.  California Division of Mines and Geology 
Note Number 49. 

California Division of Mines and Geology (CDMG) [now California Geological Survey (CGS)], 1995, Sup-
plement No. 1 to Special Publication 42 (1994 edition). 

California Geological Survey, 2008, Guidelines for Evaluating and Mitigating Seismic Hazards in Califor-
nia; California Geological Survey Special Publication 117A. (revised March 2009). 

California Division of Mines and Geology (CDMG) [now California Geological Survey (CGS)], 1998, 
Seismic Hazard Zones, Calabasas Quadrangle Los Angeles County, California.  Official map released 
February 1, 1998. 

California Division of Mines and Geology (CDMG) [now California Geological Survey (CGS)], 1997, 
Revised 2006, Seismic Hazard Zone Report for the Calabasas 7.5-minute Quadrangle, Los Angeles 
County, California.  CDMG Seismic Hazard Zone Report 006. 

California Division of Mines and Geology (CDMG) [now California Geological Survey (CGS)], 2000, Digi-
tal Images of Official Maps of Alquist Priolo Earthquake Fault Zones of California, Southern Region.  
CD-ROM, Division of Mines and Geology CD 2000-003.  

Campbell, R. H., 1975 Soil Slips, Debris Flows and Rainstorms in the Santa Monica Mountains and 
Vicinity, Southern California. U.S. Geological Survey Professional Paper 851. 

Chang, S.W., Bray, J.D., and Seed, R.B., 1994, Ground Motions and Local Site Effects. in Stewart, J.P., 
Bray, J.D., Seed, R.B. and Sitar, N. eds., Preliminary Report on the Principal Geotechnical Aspects of 
the January 17, 1994 Northridge Earthquake, Earthquake Engineering Research Center, University of 
California at Berkeley, Report No. UBC/EERC-94/08 

Dibblee, Thomas W. Jr., (1992), Geologic Map of the Calabasas Quadrangle, Los Angeles and Ventura 
Counties.  Dibblee Geological Foundation Map #DF-37 

Geolabs-Westlake Village, 2007, Grading Plan Review Report, Tract No. 060488, Entrada, Calabasas, 
Los Angeles County, California. Work Order: 8892, dated October 11, 2007.  

Geolabs-Westlake Village, 2006, Geotechnical Review, La Entrada, Las Virgenes Road, Opposite Oak 
Glen Street, City of Calabasas, California. Work Order: 8892, dated June 9, 2006. 

Geolabs-Westlake Village, 2003c, Supplemental Geotechnical Discussion of Concept Grading Plan, La 
Entrada, 4240 Las Virgenes Road, City of Calabasas, California. Work Order: 8892, dated December 
5, 2003. 

Geolabs-Westlake Village, 2003b, Grading of Secondary Knoll, Southern Portion of Property, CUP 03-
13, Las Virgenes Road, City of Calabasas, California. Work Order: 8892, dated October 19, 2003. 

Geolabs-Westlake Village, 2003a, Geotechnical Review, La Entrada, Las Virgenes Road, Opposite Oak 
Glen Street, City of Calabasas, California. Work Order: 8892, dated June 25, 2003. 

GORIAN AND ASSOCIATES, INC. 



Work Order: 3022-0-0-100 

Gorian and Associates, Inc., 1980, Geologic and Soils Engineering Investigation, Calabasas Park – 
West, Tentative Tract 35596, County of Los Angeles, Work Order 1036-0-10, dated June 19, 1980.. 

Gorian and Associates, Inc., April 24, 2012, Geotechnical Site Evaluation, Tract No. 60488, Calabasas 
Blue, an 80 Unit Residential Townhouse / Flat Project, 4240 Las Virgenes road, City of Calabasas, 
California. Work Order: 2928-0-0-100, dated April 24, 2012. 

Jennings, C.W., Compiler, 1994, Fault Activity Map of California and Adjacent Areas.  California Division 
of Mines and Geology, California Geologic Data Map Series, Map No. 8. 

Leighton and Associates, Inc., 2003, Geotechnical Engineering and Geologic Review Sheet Prepared for 
City of Calabasas, La Entrada Project, Las Virgenes Road, Opposite Oak Glen Street, City of Cala-
basas, California. Project Number 3921044-066, dated September 23. 

RJR Engineering Group, 20032, Rough Grading Geotechnical Report, Vesting Tentative Tract 53534 – 
Las Virgenes Road, 48 Unit Condominium Map, Las Virgenes Road, City of Calabasas, California. 
dated April 30, 2003. 

SubSurface Designs Inc., 2002, Preliminary Geologic and Soils Engineering Investigation, Proposed 
Residential Development-43 Single-Family Residences, APN 2069-011-005, 006-Las Virgenes Road, 
Calabasas, California. PIN# 4065, dated April 3, 2002. 

United States Geological Survey (USGS) interactive web application, 2008 Interactive Deaggregations 
(Beta).  <http://eqint.cr.usgs.gov/seaggint/2008/>. 

Weber, Harold F. (1984), Geology of the Calabasas-Agoura-Eastern Thousand Oaks Area, Los Angeles 
and Ventura Counties, California.  California Division of Mines and Geology, Open-File Report 84-1 
LA. 

Yerkes, R.F. and Campbell, R.H. (1979), Stratigraphic Nomenclature of the Central Santa Monica Moun-
tains, Los Angeles County, California.  U.S. Geologic Survey Bulletin 1457-E. 

 

GORIAN AND ASSOCIATES, INC. 

http://eqint.cr.usgs.gov/seaggint/2008/


Work Order: 3022-0-0-100 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

SLOPE STABILITY ANALYSES 
 
 

GORIAN AND ASSOCIATES, INC. 

































































Work Order: 3022-0-0-100 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

TYPICAL CONSTRUCTION DETAILS 
 

 

GORIAN AND ASSOCIATES, INC. 



REMOVE ZONE OF 
UNSUITABLE MATERIAL
(LOOSE OR 
COMPRESSIBLE  SOIL)

COMPACTED FILL

PROPOSED
FINISHED FILL
SLOPE FACE

FILL SLOPE FACE SHOULD BE
OVERFILLED 3 FEET AND TRIMMED
TO DESIGN GRADE.  TRIM AREA 
BEYOND TOE TO NATURAL GRADE

PROPOSED GRADE

BENCH INTO COMPETENT SOIL
OR BEDROCK WHERE NATURAL 
GRADE STEEPER THAN 5:1 (H:V)

KEYWAY SHOULD BE FOUNDED 
IN EITHER COMPETENT SOIL 
OR BEDROCK

NATIVE SOIL/ UNSUITABLE MATERIAL

NATURAL GRADE

BACKDRAIN MAY BE RECOMMENDED.   CHECK 
WITH GEOTECHNICAL CONSULTANT

1:1 (H:V) BACKCUT

KEYWAY WIDTH MINIMUM
OF 15 FEET OR AS
RECOMMENDED BY THE 
GEOTECHNICAL CONSULTANT

2 FOOT MINIMUM
KEYWAY DEPTH

KEYWAY WIDTH

MINIMUM 1 FOOT TILTBACK
OR 2% TILTBACK WHICHEVER
IS GREATER

   TYPICAL DETAIL
FILL SLOPE ABOVE NATURAL SLOPE

(PROFILE VIEW)

DETAIL IS NOT TO SCALE

TOE OF FILL SLOPE 
PER GRADING PLAN

SEE REMOVALS BEYOND 
TOE OF PROPOSED FILL 
SLOPE DETAIL

FilNatv1.ai



REMOVE ZONE OF 
UNSUITABLE MATERIAL
 

PROPOSED
FINISHED FILL
SLOPE FACE

PROPOSED GRADE

COMPACTED FILL

BENCH INTO COMPETENT SOIL
OR BEDROCK WHERE NATURAL 
GRADE STEEPER THAN 5:1 (H:V)

TILT KEYWAY INTO SLOPE
MINIMUM 1 FOOT DEEP
HEEL OR 2% (WHICHEVER
IS GREATER)

CONTACT POINT OF
FILL OVER CUT AFTER
REMOVAL OF UNSUITABLE
MATERIAL

KEY SHOULD BE FOUNDED 
IN EITHER COMPETENT SOIL 
OR BEDROCK

DETAIL IS NOT TO SCALE

TYPICAL DETAIL

FILL SLOPE OVER CUT SLOPE AND BENCHING

NATURAL GRADE

BACKDRAIN MAY BE
RECOMMENDED.  CHECK 
WITH GEOTECHNICAL
CONSULTANT.

CONTACT POINT OF
FILL OVER CUT SHOWN
ON GRADING PLAN

FILL SLOPE SHOULD BE 
OVERFILLED AS NECESSARY
AND TRIMMED TO DESIGN
GRADE (MINIMUM 90%
RELATIVE COMPACTION)

NATIVE SOIL/ UNSUITABLE MATERIAL

Filcut1.ai
















