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2985 E Hillcrest Drive #107 
Thousand Oaks, CA  91362 

Attention: Mr. Steve Rice 

Subject: GEOTECHNICAL SITE EVALUATION UPDATE REPORT AND RESPONSE TO CITY OF 
AGOURA HILLS REVIEW SHEET DATED NOVEMBER 11, 2011, SENIOR HOUSING 
COMMUNITY, VESTING TENTATIVE TRACT NUMBER 71742 (APN# 2061-001-025), 30800 
AGOURA ROAD, AGOURA HILLS, CALIFORNIA. 

1. INTRODUCTION 
This geotechnical site evaluation update was performed to review the current grading plan and observe 
the present site conditions for the proposed senior housing community at 30800 Agoura Road in Agoura 
Hills, California.  This report is intended as a stand alone update report and includes the results and rec-
ommendations from previous studies of the property by Gorian and Associates, Inc. (see attached refer-
ence list).  Also, included in this report are responses to the City of Agoura Hills - Geotechnical Review 
Sheet (GeoDynamics, 2011). 

Our current and previous scopes of services included archival research, field exploration and surficial 
mapping, laboratory testing, and geotechnical analyses as discussed herein.  Our understanding of the 
current proposed development is based a review of the civil engineering plans by HMK Engineering, Inc.  
The proposed development shown on this plan, which is the basis for our attached Plate 1, was signifi-
cantly changed since our previous report (Gorian, 2007).  The current plan shows development of two 
residential buildings with subterranean parking, associated surface infrastructure improvements, and 
widening of Agoura Road.  Based on the scope of services performed, the site is considered suitable for 
the proposed development as outlined herein. 

Conditions of the property as encountered during our subsurface exploration and field reconnaissance 
are described herein and within the attached logs of excavation presented in Appendix A.  The area of 
the proposed development is mainly underlain by a relatively thick sequence of Older Alluvial soils over-
lying Calabasas Formation bedrock and in low gradient areas residual soils and colluvial / younger allu-
vial soils mantle the Older Alluvium.  Hard volcanic bedrock of the Conejo Volcanics Formation is 
exposed along the south easternmost site boundary and steeper hillside to the south. 
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2. PROPOSED DEVELOPMENT 
The project currently proposed for the site consists of two multi-unit senior residential buildings with 
subterranean parking garages at the lower levels.  These buildings will be constructed in the eastern and 
western portions of the 7.1-acre site (refer to Plate 1).  A previously proposed community building in the 
central portion of the development has been deleted.  Separate drives to each building with surface 
parking will extend from Agoura Road to provide vehicular access to the buildings.  Agoura Road is to be 
widened along the northern property line. 

The development area will be graded using cut and fill grading.  Manufactured slopes (both cut and fill) 
will be at a 2(h):1(v) gradient.  Retaining walls with maximum heights of 27 feet and 10 feet (exterior and 
internal to buildings, respectively) are also proposed at various locations within the developed area.  An 
inlet structure will be constructed at the northern limit of the western drainage course.  An existing debris 
basin at the eastern limit of the property would be reconfigured as part of the Agoura Road widening. 

3. SCOPE OF SERVICES 
In accordance with our Proposal Number 5802-10 (dated December 2, 2013) Gorian and Associates, 
Inc. conducted the following scope of services for our geotechnical site update evaluation.  This evalua-
tion was conducted by or under the supervision of a State licensed geotechnical engineer and certified 
engineering geologist.  This evaluation included the following: 

3.1 ARCHIVAL REVIEW 
A review was performed of the previous referenced geologic and geotechnical engineering reports in our 
office addressing the site and vicinity.  A list of the reports reviewed for this evaluation is included on the 
attached References section. 

3.2 SITE RECONNAISSANCE AND PRIOR EXPLORATION 
A site reconnaissance was conducted by a geologist from our office to observe the current site conditions 
and performance of the natural slopes in the areas of proposed cuts.  Previously a series of borings were 
excavated on site, of which the logs of subsurface exploration are presented in Appendix A. 

3.3 LABORATORY TESTING 
The results of previously performed laboratory tests from our prior study of the site are presented in 
Appendix B. 

3.4 GEOLOGIC AND GEOTECHNICAL ENGINEERING ANALYSIS AND REPORT PREPARATION 
The results of the archival review and prior field exploration programs and laboratory testing programs 
were used to evaluate the geotechnical engineering factors affecting the current development plan.  The 
Vesting Tentative Tract Map Number 71742, Located in a Corporated Territory of the County of Los 
Angeles, State of California prepared by HMK Engineering, Inc. (Scale: 1”=40’ and dated September 
2012) was used in our evaluation of the proposed development and serves as the base map of our 
revised Geotechnical Map, Plate 1. 

This geotechnical report was prepared to summarize the site’s geologic setting and geotechnical conclu-
sions and recommendations for revised site development and construction.  In addition, provided herein 
are responses to City of Agoura Hills - Geotechnical Review Sheet (GeoDynamics 2011). 

4. SITE DESCRIPTION AND CURRENT SITE CONDITIONS 
The approximately 7.1 acre parcel is south and adjacent Agoura Road, south of the Ventura Freeway 
(U.S. 101), between the Lindero Canyon Road and Reyes Adobe Road exits (Figure 1).  Situated in the 
western part of the city of Agoura Hills, the site is east of the Oak Ridge Apartments (located at 30856 
Agoura Road) and across the street from the Teradyne campus (located at 30801 Agoura Road). 
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The hillside site is along the north base of Ladyface ridge, in the central Santa Monica Mountains, 
between an elevation of approximately 955 and 1030 feet above sea level.  Low gradient areas charac-
terize the northern part of the site with slopes less than 5:1 (horizontal to vertical).  Slopes are steeper in 
the southern part of the property.  Here slopes are typically 3:1 (horizontal to vertical) or less, but limited 
areas along the southern property line are as steep as 1½:1 (horizontal to vertical). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Portion of Thousand Oaks Quadrangle (7.5-minute series topographic) illustrating the approximate loca-
tion of the site.  Scale 1”  3,100 ft. (use quadrangle map for accurate scale). 

Three drainage courses flow northerly across the site.  The western drainage course is shown as a 
blueline stream on the USGS quadrangle map (Figure 1).  The stream courses drain to inlets along 
Agoura Road, which is on a fill berm along much of the site’s northern property line.  These drainages 
are tributary to Lindero Canyon creek. 

On December 30, 2013, the undersigned engineering geologist performed a site and photo reconnais-
sance to document current site conditions relative to observed conditions documented in previous 
evaluations/reports.  The following observations of current site conditions were made: 

APPROXIMATE SITE 
LOCATION 
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Other than localized minor trash (landscape debris, plastic/paper litter, and occasional trash bags) and 
dead tree falls/branch trimming debris, the site remains as previously described in our prior reports. 

The lower slopes of the property are currently covered by a low growth of seasonal weeds and grasses 
with occasional clusters of native oaks and chaparral.  Valley Oaks are relatively common in this area.  In 
the canyons and steeper slopes of the southern part of the site, coastal live oaks, scrub brush, and 
chaparral plants are present.  Willow and a cottonwood line the stream in the western part of the site.  
The natural slopes continue to perform well and no signs of surficial instability were observed.  At the 
time of our site visit, all the drainage courses on the property were dry. 

In the approximate center of the property, at the north end of an existing north-south drainage is a body 
of non-certified artificial fill (Plate 1).  Where this fill crosses the active drainage channel, an approxi-
mately 4 foot deep channel has been eroded.  Maps and aerial photographs in our files indicate a resi-
dence was previously present in the western part of the site. 

5. REGIONAL GEOLOGIC SETTING 
The site is in the Santa Monica Mountains an east-west trending mountain range along the southern 
edge of the Transverse Ranges geomorphic province.  This geomorphic province is dominated by active 
compressional tectonics and characterized by roughly east-west trending ranges and ridges with inter-
vening canyons and valleys.  The Santa Monica Mountains consist of a west plunging anticline (a convex 
upward-shaped fold) and the site is on the northern limb of this anticline along the northern base of 
Ladyface ridge.  This anticline of the Santa Monica Mountains generally consists of Cretaceous and 
Tertiary rocks with a core of Jurassic metasediments and Cretaceous granitic rocks. 

Ladyface ridge is a hogback composed of an interlayered sequence of volcanic and volcaniclastic rocks 
that are grouped in the Conejo Volcanics, which are of Miocene age.  The layers of rock dip to the north 
at moderate angle (40 to 60 degrees).  North of Ladyface is an area of low relief and rolling hills com-
posed of marine sedimentary rocks and volcanic rocks.  These rocks are complexly folded and faulted.  
Figure 2 is a portion of a portion of a geologic map by Weber (1984) that includes the site. 

6. SITE GEOLOGY 
Based on our archival review, previous surficial mapping, and subsurface exploration programs, the area 
of the proposed development is mainly underlain by a relatively thick sequence of Older Alluvial soils.  
Marine sedimentary rocks assigned to the Calabasas Formation underlie the Older Alluvium and in low 
gradient areas of the site residual soils and colluvial / younger alluvial soils mantle the Older Alluvium.  
Along the south easternmost site boundary and the steeper hillside to the south, hard volcanic bedrock 
of the Conejo Volcanics Formation is exposed.  General descriptions of these earth units are presented 
in the following sections.  The areal distribution and spatial relationships of these earth units (except for 
topsoil / colluvium) are shown on the attached Geotechnical Map, Plate 1 and Cross Sections, Plate 2.  
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Figure 2. Portion of the geologic map of S½, Thousand Oaks Quadrangle, Ventura and Los Angeles counties, 
California by Weber and Blackerby (Weber, 1984).  Symbols are as follows: Tcab, andesite to dacite flow 
breccia and agglomerate; Tcb, basalt; Tcbb, basaltic breccia; Tts, siltstone and shale; Ttsss, interlayered 
siltstone, sandstone, and shale; Qf, fanglomerate; Qfp, flood plain deposits; Qc, colluvium, Qs, bedrock 
slide. 

6.1 CONEJO VOLCANICS (Tcv) 
Representing the oldest bedrock unit exposed on and adjacent the site, the Miocene–age Conejo 
Volcanics underlies the southernmost edge of the site and adjacent steeper hillside ascending Ladyface 
ridge.  As observed in outcrop, the bedrock generally consists of andesitic agglomerate that dips at a 
moderate angle (27-55 degrees) to the north.  Typically, this volcanic bedrock is indurated and stable. 

6.2 CALABASAS FORMATION (Tc) 
Miocene-age Calabasas Formation underlies the major portion of the property.  Although not exposed in 
outcrop, (being mantled by the surficial Older / Younger Alluvial deposits) this bedrock formation was 

APPROXIMATE SITE 
LOCATION 

POSSIBLE 
CONCEALED 
FAULT
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encountered in all of our exploratory borings, except B-5, at depths ranging from 42.5 feet (B-1) to 10 
feet (B-4) below the existing ground surface.  As observed in our exploratory borings, the Calabasas 
Formation generally consist of pale olive to light olive gray to light olive brown silty claystone to claystone 
occasionally interbedded with very pale brown clayey siltstone and fine grained sandstone.  Bedding 
within the Calabasas Formation bedrock is commonly massive to poorly defined and non-fissile.  At 
depth, the Calabasas Formation becomes dark gray to black in color.  The bedrock is typically tightly 
fractured with manganese and iron oxide staining yet is in a hard and moist condition. 

Structurally, the Calabasas Formation in this area is plastically deformed with complexly folded, multi-
directionally oriented bedding.  Bedding orientations noted during downhole logging in boring B-2 were 
inclined to the northwest at low angles (10 to 12 degrees) and to the southeast at steep angles (37 
degrees).  Bedding observed in boring B-3 were inclined to the southwest at moderate to steep angles 
(24 to 88 degrees) before becoming vertical at 34.5 feet below the ground surface. 

6.3 OLDER ALLUVIUM (Qoal) 
As mentioned previously, Quaternary-age Older Alluvium mantles the underlying Calabasas Formation 
over most of the site, (refer to Plate 1).  This relatively thick sequence of Older Alluvial soils forms the 
ridge east of the site (being well exposed on the Agoura Road cut) and is expected to cap the spur 
(minor ridge) in the western part of the site. 

As observed in our exploratory borings the thickness of the older alluvium varies from 35.5 feet (B-1) to 6 
feet (B-6).  The Older Alluvium generally consists of brownish yellow silty clay interbedded with silty fine 
to coarse sand and clayey fine sand grading downward to pale brown silty clay and clayey fine to coarse 
sand.  This deposit is typically in a hard to dense and moist condition.  The base of the Older Alluvium is 
generally denoted with fine to coarse sand and gravel with some cobbles of volcanic rock. 

The contact with the underlying bedrock is abrupt with an irregular and undulatory to planar surface.  In 
boring B-3, the contact with the underlying bedrock was inclined at 13 degrees to the northeast. 

6.4 TOPSOIL / COLLUVIUM AND YOUNGER ALLUVIUM (Qal) 
Low gradient areas of the northern part of the site are mantled by residual soils and colluvial soils while 
minor alluvial deposits are present were the canyon stream courses run out onto the low gradient areas 
of the northern part of the site.  As encountered in the borings the Topsoil / Colluvium mantling the Older 
Alluvium varies in thickness from 7 feet (B-1) to 2.5 feet (B-3).  The colluvium generally consists of very 
dark grayish brown to grayish brown sandy silty clay to silt with subangular to subrounded gravel to cob-
bles sized clasts of volcanic rock in a hard and damp to moist condition.  Typically, the upper portion of 
these materials is porous with scattered roots.  The Younger Alluvial deposits consist of unconsolidated 
sand, silts, and clays with scattered to locally abundant gravel to cobble size volcanic clasts. 

6.5 ARTIFICIAL FILL 
Mechanically placed fill is locally present associated with graded roads and with the previous building 
pads.  A fill berm was constructed for Agoura Road along the northern edge of the property with the 
southern slope extending onto the site.  Near surface soils are disturbed in the northern part of the site 
as a result of plowing for “weed abatement.  Artificial fill, 1 foot in thickness, was encountered in boring 
B-5 mantling the colluvium.  As encountered, the artificial fill generally consists of dark grayish brown 
very silty clay with roots and some rock.  Additional areas of concealed deeper fill deposits may exist on 
the property and will need to be removed to underlying suitable materials within the limits of the proposed 
construction. 

6.6 LANDSLIDES 
No landslides were evident in our reconnaissance of the site nor are any shown to exist on-site in the 
regional geologic literature.  However, we are aware a landslide occurred along Agoura Road northeast 
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of the site.  A significant rotational failure occurred near the contact between clayey siltstone and the 
overlying saturated Older Alluvial Deposits.  A landslide was mapped by Weber and Blackerby (Weber, 
1984) southwest of the site in terrain underlain by volcanic bedrock (see Figure 2).  Landslides are rela-
tively uncommon in areas underlain by Conejo Volcanics and generally, irregular topographic expres-
sions due to resistant rocks have been misinterpreted as landslides.  Bedrock of the Conejo Volcanics is 
generally the most stable rock unit within the area. 

6.7 GROUNDWATER 
During the subsurface exploration program performed in 2000 (Gorian 200a) groundwater was encoun-
tered in boring B-1 at 24 feet below the ground surface in a silty fine to coarse sand layer within the Older 
Alluvium and as seepage in boring B-3 from 15.3 feet to 16.9 feet below the ground surface.  The seep-
age was observed just above the contact with the underlying bedrock.  Also, the Seismic Hazards Zone 
Report indicates groundwater at a depth of 10 feet along Agoura Road.  Groundwater levels can fluctu-
ate seasonally in response to precipitation and area irrigation practices. 

6.8 FAULTING AND SEISMICITY 
The site is within a seismically active region that will experience 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, settlement, landslides).  The hazard 
of fault-rupture is generally thought to be associated with a relatively narrow zone along well-defined pre-
existing 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). 

The hazard of fault-rupture is generally thought to be associated with a relatively narrow zone along well-
defined pre-existing active or potentially active faults.  No active faults are known to cross the site and 
the project site is not within an Alquist-Priolo Earthquake Fault Zone (Bryant and Hall, 2007).  The Malibu 
Coast fault is the nearest active fault about 7 miles south of the site (Figure 3).  As depicted on the geo-
logic map, Figure 2, by Weber (1984), a northeast trending fault is interpreted to cross the western part 
of the site.  This fault, if indeed present, is a minor local feature.  Some geologists have suggested the 
contact between the Conejo Volcanics and Calabasas Formation in this area may be a fault contact.  
While this may account for the complex folding (plastic deformation) observed in the Calabasas Forma-
tion on site, this relationship has not been demonstrated.  It appears the contact between these two bed-
rock units is beyond the area of proposed construction; probably south of site, past borings B-2 and B-3.  
Therefore, the potential for on-site ground rupture within the area of proposed construction due to fault-
ing is considered remote during the life expectancy of the project. 

Nevertheless, the site will be subjected to ground motion from occasional earthquakes in the region.  
Significant earthquakes have occurred within a 40-mile radius of the site within the last 40 years.  The 
1994 Northridge earthquake produced strong ground motion at the site and a peak horizontal accelera-
tion of approximately 25 to 30 percent the acceleration of gravity (0.25 to 0.30g) for the stiff soil/soft bed-
rock site (Chang, et al., 1994).  It is likely significant earthquakes will occur in this region 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, <https://geohazards.usgs.gov/deaggint/2008/> probabilistic seismic hazard analy-
ses (PSHA) predict the Design Basis Earthquake peak horizontal ground acceleration will be on the 
order of 0.41g for the site (latitude 33.1442ºN and longitude 118.7923ºW) assuming a shear wave veloc-
ity, Vs

30 of 350 meters/second.  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 20.3 km from the property and a modal magnitude of 7.0 (Mw) with a 
modal distance of 25.7 km from the property. 

https://geohazards.usgs.gov/deaggint/2008/�
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Figure 3. Map showing approximate site location in relationship to Holocene and late Quaternary faults of the Los 
Angeles region after Jennings (1992). 

Secondary effects of strong ground motion include such phenomena as tsunami, seiche, liquefaction, 
settlement, flooding from dam failure, landslides, etc.  Inundation by a tsunami (seismic sea wave) or 
seiches (standing wave) are not hazards inherent to the site due its distance from the ocean or any 
inland large body of water.  The site is also not in an area susceptible to flooding due to seismic related 
dam failure.  Slope stability analyses indicate the existing and proposed manufactured slopes are not 
susceptible to seismically induced landsliding as long as proper slope maintenance recommendations 
are followed.  The site is not within an area shown to have a potential for secondary seismic settlement / 
liquefaction on the Seismic Hazards Zones map. 

6.9 ROCK HARDNESS 
Three shallow seismic refraction traverse surveys were preformed to provide data for the evaluation of 
rock hardness and rippability of the areas of the deepest proposed cuts.  The locations of our traverses 
are shown on the attached Geotechnical Map, Plate 1. 

The excavation characteristics of rock material are a function of lithology, seismic velocity, geologic 
structure, ripping equipment capacity, and operation.  Shallow seismic refraction survey traverses can 

Approximate Site Location 
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provide data to compute compressional wave velocities (p-wave) traveling through the underlying earth 
materials.  These velocities can be roughly correlated with the rippability of these materials by conven-
tional grading equipment.  These correlations are not precise but rather, are intended to represent a 
generalized means of indicating relative excavation characteristics.  

Based on our experience with full-scale rippability tests at other sites in the area, thick to massively bed-
ded Conejo Volcanics Formation bedrock materials can be ripped to a maximum compression wave 
velocity of approximately 7500 to 9500 feet per second (ft/sec).  The rippability tests were performed 
utilizing a D9R Caterpillar tractor or equivalent bulldozer in good condition with a single shank, variable 
pitch ripper.  Although rippable, oversized rock (i.e., rock greater than 8 inch diameter) can be generated 
in materials above 5000 ft/sec.  Other tests with a Caterpillar D-10N bulldozer equipped with a single 
shank variable pitch ripper indicated the D-10N was able to rip bedrock at production rates to within the 
8,500 to 10,500 ft/sec range.  At higher velocities, however, very difficult ripping was encountered and 
considerable quantities of oversized rock were generated. 

The average (and rounded) results of our (two direction) shallow seismic refraction survey traverse is 
presented in Table 1.  Comments regarding rock rippability reflect usage of Caterpillar D9R bulldozer or 
equivalent, and are based on local experience and on rippability curves published by Caterpillar, Inc. 
(1995). 

TABLE 1 

SHALLOW SEISMIC REFRACTION TRAVERSE SURVEY RESULTS 

    Average 
 Traverse   Velocity 
 Number Layer Depth (ft)  (ft/sec)  Comments 
 
 ST-1 1 surface to 5 1550 Easy ripping 
  2 5 to at least 32 2150 Moderate ripping 
  3 32 7000* Possible blasting 
 
 ST-2 1 surface to 6½ 1310 Easy ripping 
  2 6 ½ to at least 43 2690 Moderate ripping 
  3 43 7000* Possible blasting 
 
 ST-3 1 surface to 5 1520 Easy ripping 
  2 5 to at least 38 2520 Moderate ripping 
  3 38 7000* Possible blasting 
 
*Assumed velocity of layer 3 (used to calculate depth to layer 3) 

The seismic traverses indicate the surficial soil is easily rippable.  At a depth of about 5 feet below 
ground surface (bgs) the earth material is moderately rippable to at least 32 feet.  Consequently, the pro-
posed design grades should be able to be obtained without blasting or difficult ripping.  The results sug-
gest the material underlying the site in the area of the proposed cuts is not composed of hard rock and 
may not be underlain in the shallow subsurface by volcanic rock as depicted on regional geologic map. 

As a matter of completeness, we quote from the Caterpillar Performance Handbook: 

 “Use of Seismic Velocity Charts 

The charts of ripper performance estimated by seismic wave velocities have been developed 
from field tests conducted in a variety of materials.  Considering the extreme variations among 
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materials and even among rocks of a specific classification, the charts must be recognized as 
being at best only one indicator of rippability. 

Accordingly, consider the following precautions when evaluating the feasibility of ripping a given 
formation: 

-- Tooth penetration is often the key to ripping success, regardless of seismic velocity.  
This is particularly true in homogeneous materials such as mudstone and claystone 
and the fine-grained caliches.  It is also true in tightly cemented formations such as 
conglomerate, some glacial tills, and caliches containing rock fragments. 

-- Low seismic velocities of sedimentaries can indicate probable rippability.  However, if 
the fractures and bedding joints do not allow tooth penetration, the material may not be 
ripped effectively. 

-- Pre-blasting or “popping” may induce sufficient fracturing to permit tooth entry, particu-
larly in the caliches, conglomerates and some other rock; but the economics should be 
checked carefully when considering popping in the higher grades of sandstones, lime-
stones, and granites. 

Ripping is still more art than science, and much will depend on the skill and experience of the 
tractor operator.  Ripping for scraper loading may call for different techniques than if the same 
material is to be dozed away.  If cross-ripping is called for, it, too, requires a change in approach.  
The number of shanks used, length and depth of shank and tooth angle, direction, throttle posi-
tion--all must be adjusted according to field conditions encountered.  Ripping success may well 
depend on the operator finding the proper combination for those conditions.” 

7. SLOPE STABILITY 

7.1 GENERAL 
Manufactured slopes will be constructed at a maximum gradient of 2(h):1(v) or flatter within the proposed 
development area.  Cross Section A-A’ has been drawn to depict the deepest cut within the project.  Sta-
bility analyses were conducted using this cross section to evaluate the gross stability of the retaining wall 
below the 2:1 (horizontal to vertical) slope.  In addition, a generalized slope was analyzed to represent 
the overall area to the west of cross section A-A'.  Surficial stability of the existing slope was also evalu-
ated. 

The computer program GSTABL7 utilizing Bishop’s simplified method of slices for rotational failures was 
used to evaluate gross slope stability of the proposed slopes discussed above.  The results of the gross 
and surficial stability analyses are presented in Appendix C. 

7.2 SHEAR STRENGTH PARAMETERS 
The shear strength parameters used in the slope stability analyses were derived from a series of direct 
shear test results.  Shear strength parameters for Conejo Volcanics bedrock were derived from direct 
shear testing conducted on relatively undisturbed bedrock samples from a nearby site with bedrock of 
the same formation (Gorian, 1979).  The resulting shear strength parameters are as follows: 

  SOIL TYPE UNIT WEIGHT COHESION FRICTION ANGLE 

 Engineered Fill  115 pcf 400 psf 21.5º 

 Older Alluvium 125 pcf 200 psf    35º 

 Calabasas Formation  125 pcf 560 psf 27.5º 

 Conejo Volcanics 125 pcf 1000 psf      26º 
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Shear strength for the contorted bedding within the Calabasas Formation was rationalized as being 
roughly 50 percent cross bedding and 50 percent along bedding.  For the along bedding, a default 
strength of 10 degrees friction and 200 psf cohesion was used in the analyses.  The resulting shear 
strength used for the contorted Calabasas Formation is 19 degrees friction and 380 psf cohesion. 

7.3 GROUNDWATER 
In the analyses, two types of water input were used to model the conditions at the site.  In general, a 
piezometric groundwater surface was input and applied to the Older Alluvium and Calabasas Formation.  
The surface was modeled at the contact between the Older Alluvium and artificial fill placed for Agoura 
Road near the base of the section transitioning to the contact between the proposed fill and Calabasas 
Formation beneath the proposed building.  The transition was modeled to account for the drainage that 
will be installed at the toes of proposed retaining walls.  In addition to the piezometric surface, a constant 
pore pressure of 312 psf was applied to the Conejo Volcanics to account for possible seeps that may 
occur within this formation.  This value is equivalent to having a water level 5 feet above each failure 
plane evaluated within the Conejo Volcanics. 

7.4 GLOBAL ANALYSES 
Global static and pseudostatic stability analyses were conducted to evaluate the stability of the proposed 
retaining wall shown in Cross Section A-A' and a generalized cut slope to the west of Cross Section A-A'.  
The retaining wall shown in Cross Section A-A' was analyzed as a soil nail wall with 4 foot vertical spac-
ing on the nails, which have lengths of 25 to 35 feet. 

Rotational failure paths were evaluated with varying toe and exit paths to find the critical failure surface.  
Pseudostatic analyses were conducted using a horizontal acceleration coefficient of 0.15g.  The results 
of the analyses indicate the proposed development has satisfactory factors of safety against global rota-
tional failures.  The output and plot files from the stability analyses are contained in Appendix C, herein. 

7.5 SURFICIAL STABILITY 
The proposed 2(h):1(v) cut and fill slopes have a minimum factor of safety of 1.5 as demonstrated by the 
surficial stability calculations presented in Appendix C. 

8. RESPONSES TO GEODYNAMICS REVIEW LETTER DATED NOVEMBER 11, 2011 

PLANNING/FEASIBILITY COMMENTS 

COMMENT 1 
The latest report is over four years old and addresses an earlier plan.  The consultant should pro-
vide a stand-alone update report.  The update report should address changes to geotechnical condi-
tions at the site, and should be based on the most current plan.  The update report should also include 
new or updated cross sections (including orthogonal sections through buildings) and recommendations 
as necessary to adequately depict relationships between the existing geologic conditions and the vari-
ous aspects of the proposed development/grading plan (example: pedestrian bridge, debris basins, etc.).  
Additional mitigation measures should be recommended as necessary. 

RESPONSE 
The requested stand-alone update report is contained herein. 

COMMENT 2 
New fills are proposed to derive support from existing fill along Agoura Road.  Sufficient exploration 
and testing appears warranted to verify the adequacy of this existing fill to support the proposed 
improvements.  If the fill needs to be removed, the consultant should provide specific recommendations 
to support the existing road during the fill removal. 
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RESPONSE 
Based on the proposed grades, Agoura Road will be widened southward beyond the existing slope sup-
porting the southern roadway edge.  The proposed road widening though shown on the grading plans 
will be a City of Agoura Hills project and is not part of this project.  The widening will extend from the 
western edge of the project and will extend eastward past the project.  The section of Agoura road along 
the northern boundary of the site is performing well without evidence of settlement/creep along the 
roadway edge. 

Construction of the building pad for Building A will require a fill over the existing slope that ascends from 
Agoura Road.  In addition, the drive to Building A is rough at grade near Agoura Road.  The fill between 
the two drives will be placed to widen Agoura Road roughly 30 feet in this area.  Therefore, the toe of 
the new slope will be well beyond the toe of the existing slope and removals will only be of the topsoil 
colluvium in this area.  

Construction of Building B will create an ascending fill slope up from inside the tract boundary and out-
side of the proposed widening of Agoura Road.  This slope for the building pad will not derive support 
from fills for Agoura Road.  The driveway to Building B will have fills placed to gain access to Agoura 
Road. 

Benching of new fills will not extend significantly into the slope descending from the southern edge of 
Agoura Road and the benches should only be wide enough to remove weathered/deleterious surficial 
soils on the slope and provide for a flat surface on which to place the new fills.  Therefore, undermining 
of the existing road should not occur. 

Consequently from a geometric standpoint the proposed fill will buttress the existing roadway slope.  
Additional exploration within the road right of way is not considered needed due to the buttressing affect 
of the proposed fill, the anticipated quality of the existing fill, and the existing roadway fill has no affect 
on the proposed building pad stability. 

COMMENT 3 
The consultant should provide a more detailed discussion of stability issues where contorted Calabasas 
Formation will be exposed in cut-slopes and retaining walls.  Cut-slopes and retaining walls depicted on 
the current plan appear likely to expose Calabasas Formation with bedding planes at least locally 
inclined northerly at low angles.  The consultant should provide analyses to verify the recommended 
equipment width stability fill will be adequate to mitigate the potential for translational failures along 
unsupported sections of bedding in the Calabasas Formation.  Continuity of bedding should be assumed 
in critical areas unless sufficient field exploration is provided to demonstrate a lack of continuity.  
Mitigation measures should be recommended as necessary. 

RESPONSE 
Contorted Calabasas Formation bedrock is anticipated only in the deepest cuts that are deeper than 20 
feet.  The only area of contorted bedding anticipated to be encountered is illustrated in Cross Section A-
A' on Plate 2.  In this area, a high retaining wall shown on Plate 1 and cut for this wall will extend into the 
underlying Calabasas Formation.  This wall was analyzed and it was determined best approach is to 
construct this wall as a soil nail retaining wall.  The analysis of this wall is discussed further in the Slope 
Stability Section of this report. 

COMMENT 4 
The contact between the Older Alluvium and the underlying Calabasas Formation is reported to be 
inclined northerly at an overall gradient of about 13 degrees, with variable material conditions.  At some 
locations the contact was found to be abrupt.  Other locations encountered residual soil of gray clay (B-
1), or plastic clay seams within the uppermost part of the Calabasas Formation inclined roughly parallel 
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to the contact (B-3).  The consultant should discuss and evaluate as necessary the potential for transla-
tional deformation where this contact will be exposed in future cut-slopes or retaining wall back-cuts.  
Mitigation measures should be recommended as necessary. 

RESPONSE 
The reviewer is referred to our response to Comment 3 and the Slope Stability Section of this report. 

COMMENT 5 
Jarosite is noted in the weathered section of the Calabasas Formation in Boring B-4.  Jarosite is com-
monly associated with the oxidation of sulfide minerals known to exist in the Calabasas Formation.  
This process can lead to severe expansion and produces a highly acidic environment that can be very 
corrosive to concrete and steel.  The consultant should discuss the potential for sulfide expansion and 
the related potential for highly corrosive soil resulting from the oxidation reaction of sulfide minerals 
where relatively unoxidized Calabasas Formation will be exposed below the future structures or utilized 
in future fill materials.  Mitigation measures should be recommended as necessary. 

RESPONSE 
Of the five borings excavated into Calabasas Formation, only in boring B-4 was a minor amount of 
Jarosite noted.  In the area of boring B-4, the pad will be constructed by placing fill over the Older Allu-
vium capping the bedrock.  In addition, the adjacent subterranean parking garage finished floor should 
be supported on fill over a thick sequence of Older Alluvium.  Where the garage will extend into the 
underlying Calabasas Formation in the ridge area illustrated in Cross Section A-A', no Jarosite was 
observed in either borings B-2 or -6.  Therefore, the presence of Jarosite is not anticipated to affect the 
current planned development.  Nevertheless, as in any over excavation extending into bedrock, the 
removal bottom should be observed by an engineering geologist from this office for the presence of 
adverse geologic conditions.  

Corrosion testing of the underlying soils/bedrock should be performed during the grading phase of 
development to evaluate the potential for corrosion of concrete or metals in contact with the on site 
soil/bedrock.  However, based on experience the soils/bedrock should be considered corrosive to metals 
and all metal including copper pipe should be protected from contact with the on site soils/bedrock.  Also 
where possible, copper piping should be run overhead and not below concrete slabs on grade. 

COMMENT 6 
Review of currently proposed grades and previous cross sections indicates the final pad grades will be 
underlain by and likely transition between Conejo Volcanics, Calabasas Formation, Older Alluvium, and 
artificial fill.  The consultant recommends overexcavation to at least 3 ft below the footings within 
building pad areas.  Hence, the consultant should discuss and substantiate the adequacy of the 
recommended depth of overexcavation to mitigate the potential for differential expansion.  Mitigation 
measures should be recommended as necessary. 

RESPONSE 
The proposed grading of the pads for Buildings A and B is not expected to extend into the underlying 
Conejo Volcanic bedrock.  The grading for Building A will consist of a removal to the Older Alluvial soils 
and should not extend to either bedrock unit.  Therefore within Building A, the resulting pad will consist 
of compacted fill over Older Alluvium, which should not create a significant soil expansion differential.   

The over excavation for Building B will extend into the underlying Calabasas Formation for a limited 
distance mainly in cuts of the ridge extending into the building area shown in Cross Section A-A'.  The 
upper portion of the Calabasas is not anticipated to be highly expansive based on an expansion test 
from Boring B-6 at the northeast corner of Building B.  We have previously recommended and continue 
to recommend select grading be performed within the buildings to eliminate very high or critically 
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expansive soils from below the buildings.  Therefore, a significant soil expansion differential is not antici-
pated in Building B. 

COMMENT 7 
The City of Agoura Hills requirements for slope to structure/foundations setback should be complied 
with. 

Please note the city of Agoura Hills has more stringent setback requirements than the California 
Building Code as recommended on page 17 of the October 12, 2000 report. 

RESPONSE 
The building to slope setback should be per the City of Agoura Hills amendments (Ordinance No. 10-
381) to the California Building Code. 

REPORT REVIEW COMMENTS 

COMMENT 1 
The consultant should review final development/grading plans when they become available and provide 
additional geotechnical recommendations as necessary. 

RESPONSE 
Acknowledged and will be complied with as the entitlement process proceeds. 

COMMENT 2 
The consultant recommends that fill keyways should extend a minimum of two feet into “firm competent 
in-place soil.”  The consultant should clarify which units are acceptable for keyway support. 

RESPONSE 
As provided in Section 10.3.7 of Gorian, 2000, firm competent in-place soil is what is exposed after all 
required soil removals are made.  The reviewer is referred to Section 9.4.3 of this report for recom-
mended soil removals. 

PLAN-CHECK COMMENTS 

COMMENT 1 
The name, address, and phone number of the Consultant and a list of all the applicable geotechnical 
reports shall be included on the building/grading plans. 

RESPONSE 
Acknowledged and the information should be provided by the project design structural and civil engi-
neers the as the entitlement process proceeds. 

COMMENT 2 
The following note must appear on the grading and foundation plans: “All retaining wall excavations shall 
be reviewed by the project engineering geologist for the presence of adversely oriented joint surfaces.  
Adverse surfaces shall be evaluated and supported in accordance with recommendations of the project 
geotechnical engineer.” 

RESPONSE 
Acknowledged and the note should be provided by the project design civil engineer the as the entitle-
ment process proceeds. 
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COMMENT 3 
The grading plan should include the limits and depths of overexcavation for the swimming pool, road, 
and flatwork areas as recommended by the Consultant. 

RESPONSE 
Acknowledged and requested information should be provided by the project design civil engineer the as 
the entitlement process proceeds. 

COMMENT 4 
The following note must appear on the grading and foundation plans: “Excavations shall be made in 
compliance with CAL/OSHA Regulations.” 

RESPONSE 
Acknowledged and the note should be provided by the project design civil engineer as the entitlement 
process proceeds. 

COMMENT 5 
The following note must appear on the foundation plans:  “All foundation excavations must be observed 
and approved, in writing, by the Project Geotechnical Consultant prior to placement of reinforcing steel.” 

RESPONSE 
Acknowledged and should be provided by the project structural engineer as the entitlement process pro-
ceeds. 

COMMENT 6 
Foundation plans and foundation details shall clearly depict the embedment material and minimum 
depth of embedment for the foundations. 

RESPONSE 
Acknowledged and should be provided by the project structural engineer as the entitlement process pro-
ceeds. 

COMMENT 7 
Drainage plans depicting all surface and subsurface non-erosive drainage devices, flow lines, and 
catch basins shall be included on the building plans. 

RESPONSE 
Acknowledged and should be provided by the project design civil engineer as the entitlement process 
proceeds. 

COMMENT 8 
Final grading, drainage, and foundation plans shall be reviewed, signed, and wet stamped by the con-
sultant. 

RESPONSE 
Acknowledged and will be provided as the entitlement process proceeds. 

COMMENT 9 
Provide a note on the grading and foundation plans that states: “An as-built report shall be submitted to 
the City for review.  This report prepared by the Geotechnical Consultant must include the results of all 
compaction tests as well as a map depicting the limits of fill, locations of all density tests, outline and 
elevations of all removal bottoms, keyway locations and bottom elevations, locations of all subdrains 
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and flow line elevations, and location and elevation of all retaining wall backdrains and outlets.  Geo-
logic conditions exposed during grading must be depicted on an as-built geologic map.” 

RESPONSE 
Acknowledged and should be complied with by the project design structural and civil engineers as the 
entitlement process proceeds. 

9. CONCLUSIONS AND RECOMMENDATIONS 

9.1 GENERAL 
The site of the proposed senior housing community at 30800 Agoura Road in Agoura Hills, California as 
addressed herein has been evaluated by this firm from a geotechnical standpoint.  The proposed project 
is feasible from a geotechnical standpoint providing construction is performed in accordance with the 
recommendations contained herein.  Recommendations are presented in the following sections regard-
ing design and construction of the project based on the recommendations in our prior reports (see Gorian 
2003 and 2007).  However, the recommendations have been updated to reflect the current development, 
building codes, and construction practice. 

9.2 PROJECT DESIGN CONSIDERATIONS 
The project will consist of the development of two building areas separated by natural drainages.  The 
most significant aspect of the project is the larger cut of the ridge extending into the Building B area.  The 
highest of the cut will be supported by a retaining wall.  This wall is recommended to be constructed as a 
soil nail retaining wall.  

9.3 SEISMIC DESIGN PARAMETERS 
Seismic ground motion parameters were evaluated using a simplified code based approach and ground 
motion procedures for seismic design.  The simplified code based approach follows procedures based on 
ASCE/SEI 7-05 Section 11.4.  The 2010 CBC is based on the 2009 IBC which references the Minimum 
Design Loads for Buildings and Other Structures (ASCE/SEI 7-05) as indicated under Effective use of 
the IBC/CBC on page ix of the 2010 CBC.  In addition, seismic parameters based on ASCE/SEI 7-10 are 
proved herein in consideration of anticipated near future adoption of new building code requirements. 

Parameters presented herein should be used with the understanding site acceleration could be higher 
than addressed by code based parameters.  The purpose of the building code earthquake provisions is 
to primarily safeguard against major structural failures and loss of life, not to limit damage nor maintain 
function.  Therefore, values provided in the building code should be considered minimum design values.  
Cracking of walls and possible structural damage should be anticipated in a significant seismic event. 

Seismic ground motion values are initially determined based on site class B (rock) conditions.  The val-
ues are adjusted to obtain the maximum considered earthquake (MCE) spectral acceleration values for 
the site based on its site class of D.  The following parameters for site’s coordinates (latitude 33.1442ºN 
and longitude 118.7923ºW) were obtained from the USGS web based spectral acceleration response 
maps and calculator (http://geohazards.usgs.gov/designmaps/us/application.php). 
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Seismic Parameters based on ASCE/SEI 7-05 

2010 CBC 
CHAPTER 16 

TABLE/FIGURE NO. 

SEISMIC 
PARAMETER 

VALUE PER 
CALIFORNIA BUILDING 

CODE 
Figure 1613.5 (3) Short Period Mapped Acceleration (Ss) 1.705g 
Figure 1613.5 (4) Long Period Mapped Acceleration (S1) 0.715 g 
Table 1613.5.2  Site Class Definition D 

Table 1613.5.3 (1) Site Coefficient (Fa) 1.0 
Table 1613.5.3 (2) Site Coefficient (Fv) 1.5 

Equation 16-37 SMS = FaSs 1.705 g 
Equation 16-38 SM1 = FvS1 1.072 g 
Equation 16-39 SDS = 2/3SMS 1.137 g 
Equation 16-40 SD1 = 2/3SM1 0.715 g 

 

Seismic Parameters based on ASCE/SEI 7-10 

2010 CBC 
CHAPTER 16 

TABLE/FIGURE NO. 

SEISMIC 
PARAMETER 

VALUE PER 
CALIFORNIA BUILDING 

CODE 
Figure 1613.5 (3) Short Period Mapped Acceleration (Ss) 1.548 g 
Figure 1613.5 (4) Long Period Mapped Acceleration (S1) 0.600 g 
Table 1613.5.2  Site Class Definition D 

Table 1613.5.3 (1) Site Coefficient (Fa) 1.0 
Table 1613.5.3 (2) Site Coefficient (Fv) 1.5 

Equation 16-37 SMS = FaSs 1.548 g 
Equation 16-38 SM1 = FvS1 0.900 g 
Equation 16-39 SDS = 2/3SMS 1.032 g 
Equation 16-40 SD1 = 2/3SM1 0.600 g 

 

9.4 SITE PREPARATION AND GRADING 

9.4.1 General 
Site preparation and grading recommendations presented below are for preparation of the development 
area for support of residential structures and related site improvements.  All aspects of grading including 
site preparation, grading, and fill placement should be per the City of Agoura Hills Building Code.  Fill 
placement and bottom preparation for fill placement, backfill placement, utility trench backfill, and sub-
grade should be observed (and tested when appropriate) by this firm during construction. 

9.4.2 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. 

9.4.3 Soil Removal 
Removal of the upper soils will be necessary in all areas of grading.  The removal should include non-
engineered fill, recent alluvium, and colluvium.  Additionally, the artificial fill body at the north end of the 
central drainage channel should be remediated in the same fashion as described for treatment of non-
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certified fills in our previous report.  This fill body is outside the area of proposed grading.  However, con-
tinued erosion of this fill could adversely affect future development.   

Additionally, soil removals should extend to competent soil having a minimum relative compaction of 
85% or bedrock, whichever is shallower.  However, within the building area and five feet beyond, the soil 
removal should extend to in-place soils having a minimum relative compaction of 90% or competent bed-
rock, whichever is the lesser removal.  Alluvial removals should be on the order of 3 to 10 feet and 7 to 
15 feet in parking areas and the building pad, respectively. 

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.  
The City of Agoura Hills may require a representative from the City observe the bottom of the soil 
removal areas. 

9.4.4 Soil Removal On Slopes 
Cut slopes in the alluvial areas or areas of recently deposited soils will possibly expose unsuitable soils.  
These soils should be removed from the slope to firm in-place Older Alluvium or bedrock.  The slope may 
be reconstructed as a stabilization fill having the design slope grade.  This condition may be encountered 
at the rear of Building B in the north facing cut slope.  Therefore, all cut slopes should be observed by an 
engineering geologist from this office.  The tops of all cut slopes exposing topsoil/colluvium should be 
rounded. 

9.4.5 Building Pad Removals 
As previously stated within the building area, soil removal should extend to in-place soils having a mini-
mum relative compaction of 90% or competent bedrock, whichever is the lesser removal.  In addition, 
removals will be necessary where transitions between contrasting materials (such as bedrock/alluvium) 
cross the footprint of a structure. 

For transition pads which incorporate both cut and fill materials, the cut portions within building areas 
should be undercut to a minimum of five feet below proposed pad grade or one-third of the maximum fill 
thickness, whichever is deeper.  In addition, the undercut should be a minimum of 3 feet below the foot-
ings.  A construction level foundation plan will be necessary to provide the foundation depths and loca-
tions. 

The purpose of the undercut is to reduce the potential for significant differential settlement or uplift 
between these contrasting materials.  For reference a Building Pad Over-excavation Detail is attached in 
Appendix D. 

The undercut should extend past the building footprint or outer perimeter of the exterior footings (which-
ever is greater) at least 5 feet, equal to the depth of soil removal, or as directed by this firm, whichever is 
the greater distance.  Removal limits will need to be reviewed in the field due to possible constraints such 
as property lines and existing improvement to remain in place.   

9.4.6 Construction Dewatering Considerations 
Groundwater seepages were encountered in the borings for previous exploration as discussed under 
Section 6.7 Groundwater.  The groundwater data available indicates groundwater could possibly be 
encountered at or near the contact with bedrock.  Fluctuations in the groundwater elevation should 
always be anticipated in dewatering or below grade excavations.  Therefore, localized dewatering may 
be necessary depending upon the volume of water encountered.  Dewatering should be provided by the 
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grading contractor.  Handling of collected water should be in conformance with permits/requirements for 
the Site. 

9.4.7 Shrinkage and Subsidence 
Shrinkage or bulking is the volume loss or gain respectively of soils excavated and recompacted.  
Shrinkage of the recent alluvium and artificial fill is expected to range from 5 to 15 percent.  Colluvium 
and Older Alluvial soils are expected to shrink on the order of 5 to 10 percent and shrinkage of bedrock 
removed and recompacted should range from 0 to 5 percent.  For example, 1 cubic yard of cut in Older 
Alluvium will yield approximately 0.9 to 0.95 cubic yards of engineered compacted fill.  In addition to the 
shrinkage/bulking values presented above, subsidence or a loss of 0.1 to 0.2 feet should be considered 
for stripping of vegetation and densification of the surface soils.  These values are estimates only and if a 
more accurate determination of estimated shrinkage amount is critical for the balance of cut and fill 
quantities, values can be reevaluated during the early stages of site grading. 

9.4.8 Hard Rock 
Seismic traverses ST-1, -2, and -3 were performed in the area of the proposed deepest excavation.  The 
results of the surveys are presented in Section 6.9 of this report.  The survey results indicated the bed-
rock should be rippable to the proposed excavation depths.  However, the conditions can vary within 
bedrock with depth or location and some additional effort may be required to excavate the bedrock. 

9.4.9 Bottom Stabilization 
Seepages and groundwater were encountered within the bedrock as discussed in Section 6.7 Ground-
water.  Therefore, high moisture contents above the optimum value may be encountered at the bottom of 
the removals or deep cuts.  Therefore, some type of stabilization of the removal bottom may be neces-
sary prior to placement of compacted fill depending upon the encountered condition.  Stabilization meth-
ods include the use of geotextile fabric, lime treatment, placement of gravel/rock or other approved alter-
native. 

9.4.10 Subdrain 
Typically, subdrains are placed within drainages or canyons prior to the placement of fill.  However, per 
the grading shown in Plate 1, the proposed grading will not extend into the natural drainages except 
directly adjacent Agoura Road where it will be widened.  Therefore, the need for subdrains is not antici-
pated at this time.  Backdrains will be required behind retaining walls and fill slope keyways as discussed 
later herein. 

9.4.11 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.  Hard in-place bedrock will 
not require scarification.  

9.4.12 Fill Placement 
Fill soils should be cleaned of deleterious materials including trash, debris, and organic matter.  Fill soils 
should be placed in thin uniform lifts, moisture conditioned to slightly above the optimum moisture con-
tent, and compacted.  Material exceeding 12 inches in maximum dimension should be excluded from the 
fill.  In addition, 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. 

Soils excavated on-site may be used as fill.  However, clayey soils having expansion indices greater than 
130 should not be placed within the building footprint and five feet beyond or within 10 feet of the slope 
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faces.  Very highly expansive clays were found within the Older Alluvium units during the subsurface 
exploration (Gorian 2000a).  Therefore, selected grading will be necessary within the building and slope 
areas.  The expansion potential of the very highly expansive on-site soils (EI > 130) could possibly be 
reduced by blending very highly expansive soils with the more granular soils.  If the soils are blended, the 
soils should be disked to provide thorough mixing.  Frequent expansion index tests should be performed 
during grading to determine if the resulting expansion indices are below 130 within the building and slope 
areas.  Additionally, select grading will be required within a 1(h):1(v) wedge, projected up from the toe, 
behind retaining walls and within 10 feet of any fill slopes. 

Very highly expansive soils (EI > 130) whenever possible should be placed at the bottom of the parking 
and drive fill areas.  Near the parking and drive finished grades, the expansive clayey soils may be used 
if lime treated.  Parking and drive subgrade soils may be lime treated using 4% to 5% lime, measured by 
weight, to a minimum depth of 8 inches.  Subgrade preparation, lime spreading, mixing, and compacting 
should be completed per the current Greenbook (Standard Specifications for Public Works Construction) 
specifications. 

If import fill is required, this firm should approve the sources of the fill.  The shear strength parameters 
and the expansion indices of the fill soils should be determined by this office prior to importing to the site. 

9.4.13 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. 

9.4.14 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 as discussed in 
Section 9.4.3) or bedrock.  All keyways should be a minimum of 15 feet wide measured from the design 
toe of slope and cut a minimum depth of 2 feet at the toe into firm competent in-place soil or bedrock.  
Soil removal at the toe of slope may be required to extend past the design toe of slope as shown in 
Removals Beyond the Toe of Proposed Fill Slopes Detail attached in Appendix D.  Also presented in 
Appendix D is a Canyon Cleanout and Benching Typical Detail. 

Keyways should be tilted into the slope and should be at least 3 feet deep at the heel (measured from 
below the slope toe elevation).  A representative of this office should observe the keyways before placing 
any fill.  Horizontal benches should be a minimum of 5 feet wide, i.e. a minimum 5 feet of competent 
material.  A representative of this office should observe benching before placing any fill soils. 

9.4.15 Utility Trenches 
Utility trench backfill within building, parking, and drive areas should be compacted to a minimum 90% 
relative compaction. 

9.4.16 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. 
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9.5 MANUFACTURED SLOPE CONSTRUCTION AND MAINTENANCE 

9.5.1 General 
Manufactured cut and fill slopes are shown on Plate 1 at a maximum gradient of 2(horizontal):1(vertical).  
The following sections contain general recommendations for cut and fill slopes for the site development. 

9.5.2 Cut Slopes 
Cut slopes may be constructed at a maximum gradient of 2(horizontal):1(vertical).  The highest cut slope 
will roughly 20 feet high to the east of the retaining wall along the rear of Building B.  This slope should 
exposed colluvium over Older Alluvium.  The Older Alluvium was at least 20 feet deep in boring B-2.  
Therefore, only a possible minor exposure if any of bedrock is anticipated in the deepest cut slopes.  
Where topsoil/colluvium is present at the top of a cut slope, the top of the slope should be laid back or 
rounded.  All cut slopes should be observed by an engineering geologist from this office for adverse 
geologic conditions.   

9.5.3 Fill Slopes 
Fill slopes may be constructed at a maximum gradient of 2(horizontal):1(vertical).  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 as discussed in Section 9.4.3) or bedrock.  
All keyways should be a minimum of 15 feet wide measured from the design toe of slope and cut a mini-
mum depth of 2 feet at the toe into firm competent in-place soil or bedrock.  Soil removal at the slope toe 
may be required to extend past the toe of slope as shown in Removals Beyond the Toe of Proposed Fill 
Slopes Detail attached in Appendix D. 

Keyways should be tilted into the slope and should be at least 3 feet deep at the heel (measured from 
below the slope toe elevation).  A representative of this office should observe the keyways before placing 
any fill.  Horizontal benches should be a minimum of 5 feet wide, i.e. a minimum 5 feet of competent 
material.  A representative of this office should observe benching before placing any fill soils. 

Fill slopes over 10 feet high or depending on the conditions encountered during keying and benching 
operations should be constructed with a backdrain constructed at the heel of the slope keyway.  The 
drain should consist of a 24 inch square section of rock (3/4 to 1 inch) wrapped in filter cloth having an 
equivalent screen opening size of 70± to 100.  A perforated 4 inch diameter PVC schedule 40 pipe 
should be installed at the base of the gravel material with non-perforated outlet pipes.  The outlets should 
be roughly 12 inches above the toe of slope or tied to a suitable drain system.  The outlets at the surface 
should be protected with a concrete monument and the ends covered with a slotted cap to prevent 
rodent entry.  The backdrain should be observed by a representative of this office prior fill placement.  A 
Stabilization Fill Typical Detail showing recommended backdrain is attached in Appendix D for reference  

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 should be con-
structed with material having at least 250 psf of cohesion and a friction angle of 30 degrees. 

9.5.4 Stabilization Fill Slope 
The north facing cut slope along the rear of Building B may require reconstruction as a stabilization fill if a 
conventional retaining wall is to be used in this area.  The stabilization fill will require the complete 
removal of the Calabasas Formation bedrock horizontally to the contact with Conejo Volcanics.  The 
slope will need to be reconstructed using engineered fill per the recommendations for fill slopes. 
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9.5.5 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 
discussed 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 (including those at the surface and buried) 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, particu-
larly ground squirrels, can destroy slopes; therefore, where present, immediate measures should be 
taken to evict them. 

9.6 SOIL CORROSIVITY 
Soils within the building pads should be analyzed during site rough grading to determine the corrosion 
potential of concrete and metals in contact with the on-site soils.  In addition, generally fine grading soils 
are corrosive to ferrous and copper metals, which should be protected from contact with the on-site soils. 

9.7 SOIL EXPANSIVENESS 
Expansion tests previously performed on representative samples of the upper soil profile and bedrock 
resulted in expansion indexes of 80 and 177, which are in the moderately and critically high range, 
respectively.  The recommended grading is intended to reduce the expansion potential within the build-
ing area to a soil expansion of less than 130.  However, additional expansion tests should be performed 
within the finished pads to determine the appropriate final expansion to be used for final foundation 
design.  For planning purposes, foundation design recommendations for a highly expansive soil are pre-
sented in the foundation section of this report. 

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, availability of 
water, and the soil restraining pressure.  Swelling occurs when clay soils become wet due to excessive 
water.  Excessive water can be caused by poor surface drainage, over-irrigation of lawns and planters, 
and sprinkler or plumbing leaks. 

Expansive clay soils can cause distress both as uplift and shrinkage or settlement.  Construction on 
expansive soil has an inherent risk that should be acknowledged and understood by the builder and 
property owner.  Recommendations presented in this report are intended to reduce the potential for 
expansive soil action.  However, these recommendations are not intended, nor designed to provide com-
plete and full mitigation of expansive soil conditions.  Additional recommendations can be provided to 
further reduce the risk of expansive soil movement however additional costs will be incurred to imple-
ment these recommendations.  Expansive soil movement can be on the order of 1 to 2 inches when 
exposed to excessive water or drying out.  Therefore, the following should be maintained within the site. 

a) Positive drainage should be continually provided and maintained away from structures and should 
not be changed creating an adverse drainage condition.  Ponding or trapping of water adjacent foun-
dations can cause differential moisture levels in subsurface soils.  Plumbing leaks should be immedi-
ately repaired so the subgrade soils underlying the structure do not become saturated. 
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b) Initial landscaping should be undertaken in unpaved areas adjacent to structures.  However, trees 
and shrubbery should not be planted where roots can grow under foundations and hardscape when 
they mature. 

c) Landscape watering should be held to a minimum; however, landscaped areas should be maintained 
in a uniformly moist condition and not allowed to dry out. 

9.8 FOUNDATION DESIGN 

9.8.1 General 
Foundations for the proposed structures should be supported entirely on engineered compacted fill pre-
pared in accordance with the recommendations of the previous Site Preparation and Grading section.  
The foundations and slabs-on-grade should be designed by a structural engineer in accordance with the 
current applicable building code and following recommendations.  A final expansion test(s) should be 
performed at the conclusion of the proposed rough grading to determine the expansions of the finished 
building pad.  Soils with an EI of greater than 130 should not be placed within the building footprint or 5 
feet beyond.   

9.8.2 Design Data 
The proposed construction may be supported on continuous and spread footings embedded in properly 
compacted fill.  Continuous and isolated footings, a minimum of 12 and 24 inches wide respectively, may 
be designed to impose an allowable net bearing pressure of 2000 pounds per square foot (psf).  This 
value may be increased by 250 psf for each foot of increased footing width.  The bearing value may also 
be increased by one third for temporary wind and seismic loading.  The provided allowable bearing 
capacity has a minimum factor of safety of 3. 

Embedment depth should be a minimum of 36 inches.  The embedment for exterior perimeter footings 
should be measured from the lowest adjacent rough grade or permanent lowest grade, whichever is 
deeper.  Interior footing embedment may be measured from the top of the interior slab-on-grade.  
Embedment of basement footings may be measured from the top of slab provided the perimeter footing 
has an embedment of 36 inches below the perimeter grade.  These dimensions apply for either continu-
ous or individual spread (isolated) footings.   

The footing reinforcement should be per the structural engineer's design.  However, continuous footings 
should be reinforced with a minimum of two #5 bars in the top and bottom (total of four bars).  The foot-
ings should be tied to the slabs by extending the slab reinforcement to within three inches of the footing 
bottom. 

9.8.3 Lateral Soil Resistance 
Lateral forces on foundations may be resisted by passive earth pressure and base friction.  For the sides 
of footings bearing against engineered compacted fill or competent native soils, the lateral passive earth 
pressure may be considered equal to that exerted by an equivalent fluid having a density of 300 pounds 
per cubic foot (pcf) with a maximum pressure of 2,000 psf.  Base friction may be computed at 0.3 times 
the normal load.  Where the footing is adjacent a descending slope the passive pressure should be 
reduced to 25o pcf.  Passive pressure may be increased by one third for short term loading.  Lateral pas-
sive earth pressure should be reduced by one third when combined with base friction.  A factor of safety 
of 1 is provided for these values. 

9.8.4 Footings on or Adjacent Slopes 
Footings on or near the top or toe of 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 ero-
sion, slumping, over watering and expansive soil action can affect the support of footings on or near 
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descending slopes.  Therefore, deepened footings or setbacks should be used for buildings and acces-
sory structures sensitive to differential movement.  The building to slope setback should be per the City 
of Agoura Hills amendments (Ordinance No. 10-381) to the California Building Code or a minimum set-
back of 5 feet, whichever is greater. 

9.8.5 Estimated Settlements 
Potential settlement of continuous and isolated footings is expected to be minor for static loading on the 
order of 1 inch or less, with a maximum differential settlement of 1/2± inch over a span of approximately 
30 feet or between adjacent individual footings.  This is provided building construction is started directly 
after excavation, footings are cast soon after the footing excavation, and construction is completed in a 
timely manner.  Settlements due to static loading are expected to occur rapidly as the loads are applied.  
This is provided building construction is started directly after excavation, footings are cast soon after the 
footing excavation, and construction is completed in a timely manner.  Footing movement could occur 
due to expansive soil movement if extreme moisture changes are allowed to occur under the founda-
tions. 

Settlements due to static loading are expected to occur rapidly as the loads are applied.  All structures 
settle during construction and minor structure settlement can occur after construction during the life of 
the project.  Minor wall or slab cracking may also be associated with settlement or soil movement such 
as due to seismic shaking.  Settlement or soil movement could occur if the soils become saturated due to 
excessive water infiltration generally caused by excessive irrigation, poor drainage, etc. 

9.8.6 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.  All cavities around footings and columns should be backfilled with soil compacted to 90% of the 
maximum dry soil density or concrete; crushed rock or gravel may be used for interior footings. 

9.8.7 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. 

9.9 SLABS-ON-GRADE 

9.9.1 Site Preparation 
The subgrade for all slabs-on-grade, if disturbed during foundation and utility construction, should be 
conditioned prior to placement of aggregate materials.  Loose soils should be removed to firm in-place 
material, the exposed subgrade processed, and the material replaced as engineered compacted fill or 
aggregate material. 

9.9.2 Slab-on-Grade Design Data 
Concrete slabs on-grade within the basement area for auto loading should be a minimum 6 inches thick 
and within the building interior in general should be a minimum 5 inches thick.  The basement (subterra-
nean garage) slab should be underlain by 6 inches of 3/4± rock.  In non auto areas, the slabs may be 
underlain by 6 inches of clean sand.  Slabs should be reinforced with a minimum of No. 4 bars on 18 inch 
centers in each direction placed at mid-depth of the slab.  Also, interior slabs should be tied to the foot-
ings using No. 4 bars at 18 inch centers extending to within 3 inches of the base of the footing.  These 
recommendations are for geotechnical concerns and the project structural engineer should evaluate the 
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slab from a structural standpoint.  In addition, the project structural engineer should determine the con-
crete compressive strength.  Recommendations for basement slab under drains are provided below. 

All exterior concrete slabs-on-grade (non-auto traffic) and walkways should be a minimum of 4 inches 
thick and underlain by a minimum of 6 inches of sand or sand-gravel base.  In areas of heavy loading for 
truck traffic (including trash pickup areas and loading docks) the slab thickness should be increased to a 
minimum of 7 inches thick.  

Concrete slabs (excluding sidewalks) should be reinforced with a minimum #4 bars at a spacing of 24 or 
18 inches or less in both directions, respectively for the 51-90 and 91-130 soil expansion ranges.  In 
either case, reinforcement should be placed at mid-depth of the slab.  The recommendations for slab 
design should be revised if the underlying soils have an EI of greater than 130.  Reinforced (1- #4 bar top 
and bottom) deepened edges of 18 inches should be constructed on all exterior (non-auto traffic) slabs 
that are adjacent landscape areas to prevent water from entering the sand base. 

The slabs should be constructed with a 6 inch deep deepened edge where adjacent landscaped areas or 
slopes.  All planter areas should be constructed so excess water drains away from concrete hardscape. 

Interior and exterior concrete slabs on grade should be provided with tooled crack control joints at 10-15 
foot centers or as specified by the structural engineer.  Sidewalks should be scored (tooled crack control 
joints) into square panels (that is a 5-foot wide sidewalk should be scored every 5 feet).  Concrete 
placement should be performed per the recommendations provided in the Concrete Placement and 
Cracking section of this report. 

9.9.3 Slab Under Drain System 
A drain system should be designed and constructed below the basement slab on-grade.  Below slab 
drains are intended to provide drainage of groundwater if it occurs from below the basement floor.  How-
ever, drains will not drain water naturally held by the soils or stop vapor migration. 

The interior basement (subterranean garage) slab should be constructed on 6 inches of 3/4± rock.  An 
acceptable gradation would be as specified in the Standard Specifications for Public Works Construction 
(Greenbook) Table 200-1.2, Crushed Rock and Rock Dust for 3/4 inch rock.  The rock should be placed 
on a properly prepared subgrade as addressed herein and should be separated from the subgrade by a 
single layer of filter cloth.  The filter cloth having a maximum equivalent opening of 0.212 mm (70 U.S. 
sieve size) should be lapped at least 12 inches at the seams and the seams sealed per the manufac-
turer’s specifications. 

Directly above the filter cloth within the rock, rows of 4 inch PVC (Schedule 40) perforated pipes should 
be placed with holes down at a maximum pipe spacing of 30 feet and may be placed horizontally on the 
filter cloth.  Piping should be routed around footings and grade beams wherever possible however 
should not extend below any footing.  Where piping must cross a structural element, a sleeve should be 
constructed per the structural engineer’s design.  The slab under drain system is in addition to the 
perimeter retaining wall backdrain. 

Drainpipes should be connected to a single outlet pipe prior to exiting the building.  Connector pipes 
should be placed preferably with a slight slope to drain (or horizontal if necessary).  Rock should be 
carefully placed over the piping so as not to disturb the pipe layout or distort the piping.  Manifold piping 
or solid piping connecting the drains may be 4 inch or larger PVC (Schedule 40) with glued connections. 

The drains should be hydraulically connected to a sump and pump system or allowed to flow to suitable 
drainage area such as the natural drainages.  The design of the slab under drain system should be 
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reviewed by this office as part of the foundation review.  Generally, the slab under drain and pipe is 
shown on the plumbing plans, which should be provided to this office as part of the foundation review. 

Elevator pits should also be constructed with perimeter drains that extend a minimum of 6 inches below 
the top of the pit floor.  As an alternative, elevator pits may be constructed watertight.  The drains may be 
constructed similar to the perimeter basement wall drains. 

9.9.4 Concrete Placement and Cracking 
Minor cracking of concrete slabs is common and is generally the result of concrete shrinkage continuing 
after construction.  Concrete shrinks as it cures resulting in shrinkage tension within the concrete mass.  
Since concrete is weak in tension, development of tension results in cracks within the concrete.  There-
fore, the concrete should be placed using procedures to minimize the cracking within the slab.  Shrink-
age cracks can become excessive if water is added to the concrete above the allowable limit and proper 
finishing and curing practices are not followed.  Concrete mixing, placement, finishing, and curing should 
be performed per the American Concrete Institute Guide for Concrete Floor and Slab Construction (ACI 
302.1R).  Concrete slump during concrete placement should not exceed the design slump specified by 
the structural engineer.  Concrete slabs on grade should be provided with tooled crack control joints at 
10-15 foot centers or as specified by the structural engineer. 

9.9.5 Premoistening 
Soils under lightly loaded slabs on-grade (including exterior slabs and walkways) should be pre-mois-
tened to 3% over the optimum moisture content for a depth of 18 inches.  This office should observe the 
subgrade soil moisture prior to pouring the concrete. 

9.9.6 Tile Flooring 
Tile flooring can crack, reflecting cracks in the on grade concrete slab below the tile.  Therefore, if tile 
flooring is used, the slab designer should consider this in the design of concrete slabs on grade where 
tile will be placed.  The tile installer should consider installation methods to reduce possible tile cracking.  
Placement of a vinyl crack isolation membrane between tile and concrete slabs on grade (utilizing 
approved materials and techniques per Tile Council of America/Ceramic Tile Institute guidelines) is one 
such method to reduce possible cracking of tile. 

The slabs should be tested for moisture content prior to the selection of the flooring and adhesives.  
Moisture in the slabs should not exceed the flooring manufacturer's specifications.  The concrete surface 
should be sealed per the manufacturer's specifications if the moisture readings are excessive.  It may be 
necessary to select floor coverings that are applicable with high moisture conditions. 

9.9.7 Moisture Vapor Retarder Layer 
An appropriate moisture vapor retarder layer should be installed and maintained below interior slabs on 
grade.  However, a moisture vapor retarder layer may be eliminated in the auto parking areas.  The 
intent of the moisture vapor retarder layer is to reduce moisture vapor transmission through the slab. 

Ten-mil polyethylene plastic sheeting may be used as a minimum moisture vapor retarder layer placed 
mid-height in the sand below the slab.  Edges of the sheeting should overlap at least 12 inches onto an 
adjacent sheet.  Where necessary or where a heavier moisture vapor retarder layer is desired to reduce 
possible water vapor transmission, products specifically manufactured as moisture retarders per ASTM E 
1745-97 Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil or Granular 
Fill under Concrete Slabs should be considered below the interior concrete slabs on-grade.  The retarder 
should be installed per ASTM E1643-98(2005) Standard Practice for Installation of Water Vapor Retard-
ers Used in Contact with Earth or Granular Fill Under Concrete Slabs. 
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Perforations through the moisture vapor retarder such as at pipes, conduits, columns, grade beams, and 
wall footing penetrations should be sealed per the manufacture’s specifications or ASTM E1643-
98(2005) Standard Practice for Installation of Water Vapor Retarders Used in Contact with Earth or 
Granular Fill Under Concrete Slabs.  Proper construction practices should be followed during construc-
tion of the slab on-grade.  Repair and seal tears or punctures in the moisture barrier resulting from the 
construction process prior to concrete placement. 

Minimizing shrinkage cracks in the slab-on-grade can further minimize moisture vapor emissions.  A 
properly cured slab utilizing low-slump concrete will reduce the risk of shrinkage cracks in the slab as 
described herein.  

The concrete contractor should be made aware of the moisture vapor retarder and requirement to protect 
the layer.  Perforations made in the layer by the concrete contractor should be properly sealed prior to 
concrete placement.  In addition, if the concrete is placed directly on top of the layer the concrete con-
tractor should make the necessary changes in the concrete placement and curing.  Placing concrete 
directly on top of the moisture vapor retarder layer allows the layer to be observed for damage directly 
prior to concrete placement. 

The grade of the project should be kept as high as practical and the interior slabs should be maintained 
as high as practical above the exterior grades.  Drainage should be maintained away from the structures.  
Provide proper drainage and elevation of ground adjacent the slab (that is the ground surface should be 
at least 6 inches below the wall plate).  In addition, the landscaping should not be over-watered resulting 
in excess moisture below the slab 

9.10 RETAINING WALL DESIGN 

9.10.1 Foundations 
Retaining wall footings should be design in accordance with the foundation design recommendations 
previously provided herein under Foundation Design for bearing capacity, lateral resistance, and 
embedment. 

9.10.2 Active Pressures 
Retaining walls should be designed to resist active pressure exerted by 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. 

The large retaining wall at the rear of Building B should be designed as a soil nail retaining wall.  If a 
conventional retaining wall must be used, substantial regrading of the backcut will be required to remove 
the contorted Calabasas Formation. 

Retaining walls restrained at the top should be designed for a lateral earth pressure of 40H where H is 
the supported height of the wall.  The lateral earth pressures should be applied with a trapezoidal distri-
bution.  The lateral earth pressure at the ground surface may be taken as zero.  The pressure will then 
increase with depth to the design pressure at a depth of 0.2H below the ground surface.  The pressure 
would then extend uniformly to a depth of 0.8H and then decrease uniformly to zero at the base of the 
excavation.  The resultant of the wall pressure is in units of psf.  The wall loads are for static loading on 
the walls. 

Areal surcharge may be treated as additional height of backfill where one foot of additional height is 
assumed for each 125 psf of areal surcharge.  An areal surcharge of 300 psf should be included in the 
design where the retaining wall supports street traffic. 
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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.  An engineering geologist from this office should observe retaining 
wall backcuts in bedrock for adverse geologic conditions.  The above active pressures are not designed 
to retain an adverse geologic condition. 

9.10.3 Seismic Pressures 
Walls greater than 6 feet in height should be designed for a temporary seismic lateral pressure equal to 
an inverted triangular pressure of 18H2.  The resultant 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. 

9.10.4 Retaining Wall Drainage and Backfill 
A drainage system should be constructed behind the retaining / basement walls.  In addition, retaining 
walls should be waterproofed. 

The drainage system may consist of a prefabricated drainage composite consisting of a filter fabric 
bonded to a corrugated panel.  For the basement walls the composite drain may be tied to the interior 
piping system using connectors as provided by the drain manufacturer. 

Aggregate drains should consist of 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. 

The basement drainage system should be hydraulically connected to a perimeter pipe drain consisting of 
a minimum 4 inch diameter perforated PVC (Schedule 40) pipe or equivalent.  Drainpipe may be laid 
horizontally on the footing however, the pipe invert should be at least 6 inches below the top of an adja-
cent slab-on-grade.  An as-built plan should be prepared detailing the location of the wall drainage sys-
tem. 

9.10.5 Backfilling 
Retaining walls should be backfilled with soils having a soil expansion of less than 50, therefore, select 
grading or import may be needed for the desired backfill.  The backfill should be placed in 6-inch lifts at 
slightly over optimum moisture content and compacted to at least 90 percent relative compaction.  If the 
backcut is flatter than ½(h):1(v), the backfill should be benched into the backcut slope.  Light equipment 
should be used immediately behind the walls to prevent possible over-stressing.  Any bracing needed to 
resist wall movement should be in-place prior to placing the backfill. 

9.10.6 Soil Nail Wall Design 
A soil nail retaining wall is recommended for the large retaining wall along the rear of Building B.  Within 
the Calabasas Formation, shear strength of 19 degrees friction and 380 pounds per cubic foot cohesion 
should be used to account for the contorted nature of the Calabasas Formation.  The Calabasas Forma-
tion is at a depth of 20 feet below the ground surface as indicated in boring B-2.  Shear strength of 35 
degrees of friction and cohesion of 200 pounds per cubic foot may be used in the alluvial soils overlying 
the bedrock.  A unit weight of 125 pounds per cubic foot may be used for both units. 

9.11 SITE DRAINAGE 
Positive drainage should be provided away from slopes and structures during and after construction.  
Planters near a structure should be constructed so irrigation water will not saturate the soils underlying 
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the building footings and slabs.  Site drainage should conform to 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.  Irrigation watering should not saturate soils below or adjacent 
foundations. 

9.12 GUTTERS AND DOWNSPOUTS 
Gutters and downspouts should be installed to collect roof water that may otherwise infiltrate soils adja-
cent the structures.  The downspouts should be drained into non-perforated PVC collector pipes that will 
carry the water away from the structure.  

9.13 PRELIMINARY PAVEMENT DESIGN 
For preliminary planning, based on an estimated “R” Value of 5 and a Traffic Index of 5, assume 3 inches 
of A/C over 10 inches of aggregate base for drive areas and 3 inches of A/C over 7 inches of aggregate 
base for parking stalls.  The structural sections should be confirmed after conclusion of grading.  The 
upper 6 inches of subgrade, and the base material, should be compacted to at least 90 and 95% relative 
compaction, respectively, just prior to placing the asphalt. 

Concrete pavement should be considered in driveways that will receive high abrasion loads, and in areas 
subject to repeated heavy truck loads, such as trash pickup areas.  The concrete pavement in these 
areas should be a minimum 7-inch thick with No. 3 bars at 18 inches on center in both directions or per 
the structural engineer's design.  The slab should be underlain by 4 inches of Class 2 aggregate base 
compacted to a minimum 95% relative compaction.  Concrete should have a minimum 28-day compres-
sive strength of 3500 psi.  Concrete pavement subgrade soils should be premoistened to a minimum of 
3% above the optimum moisture content for a minimum depth of 18 inches. 

Planter areas should be graded and constructed so that excess water is either collected by an area drain 
system or is drained onto and not beneath the adjacent AC pavement.  Consideration should be given to 
deepening the curbs adjacent planters to minimize water from entering the pavement base and saturat-
ing the pavement subgrade.  Concrete curbs near the top of descending slopes should be embedded so 
the bottom of the curb has a setback of at least 5 feet to the slope face.  

9.14 PLAN REVIEW 
As the development process continues and finalized grading/foundation/pool plans and specifications are 
developed, they should be reviewed by Gorian and Associates, Inc.  Additional geotechnical recommen-
dations may be warranted at that time. 

9.15 CONSTRUCTION OBSERVATIONS AND TESTING 
All aspects of the construction addressed from a geotechnical standpoint (i.e., subgrades, fill placement, 
backfill, and footings) should be observed (and tested when appropriate) by this firm. 

9.16 SECTION 111 
The opinion of this office is if the project is constructed in accordance with our recommendations and 
properly maintained, the proposed structures will be safe against hazard from landslide, settlement, or 
slippage, and 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, 
express or implied. 

10. CLOSURE 
This report was prepared under the direction of a State Registered Geotechnical Engineer and Certified 
Engineering Geologist.  No warranty, express or implied, is made as to conclusions and professional 
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Date:  November 11, 2011 
GDI #: 11.00103.0183 

 
CITY OF AGOURA HILLS - GEOTECHNICAL REVIEW SHEET 

To:    Doug Hooper   

Project Location: 30800 Agoura Road, Agoura Hills, California. 

Building & Safety #: 08-CUP-001 

Geotechnical Report: Gorian & Associates, Inc. (2007), “Geotechnical Update Study, Senior Housing 
Community, APN# 2061-001-025, 30800 Agoura Road, Agoura Hills, California,” Log 
Number: 2272-1-0-100, dated September 7, 2007.   

  Gorian & Associates, Inc. (2003), “Geotechnical Update Study – The Park at Ladyface 
Mountain, Senior Housing Community, APN# 2061-001-025 and 30800 Block of Agoura 
Road, Agoura Hills, California,” Work Order: 2272-1-0-13, dated February 21, 2003. 

  Gorian & Associates, Inc. (2000), “Results of Preliminary Geotechnical Investigation, 
Agoura Hills Project, APN# 2061-001-025 and 30800 Block of Agoura Road, Agoura 
Hills, California,” Work Order: 2272-1-0-11, dated October 12, 2000. 

Plans: HMK Engineering, Inc. (2003), “Preliminary Grading Plan, Tentative Tract Map No. 
71742, County of Los Angeles,” Scale 1”=40’, W.O. 01-537, Plot Date August 18, 2003.   

Previous Reviews: None. 

FINDINGS 

Planning/Feasibility Issues  Geotechnical Report 

 Acceptable as Presented   Acceptable as Presented 

 Response Required   Response Required 

REMARKS 

Gorian and Associates, Inc. (GAI; consultant) prepared the above-referenced reports for the proposed 
development at the site located at 30800 Agoura Road in the City of Agoura Hills, California.  The proposed 
development includes the construction of 46-unit senior condominium project.  The above-referenced 
preliminary grading plan shows that the project comprises two buildings with underground parking, with up to 12 
ft high retaining walls and 1½(h):1(v) gradient cut slope.  Other associated improvements include access and 
landscaping areas.   

The City of Agoura Hills – Planning Department reviewed the referenced report from a geotechnical perspective 
for compliance with applicable codes, guidelines, and standards of practice.  GeoDynamics, Inc. (GDI) 
performed the geotechnical review on behalf of the City.  Based upon a review of the submitted reports, the 
consultant shall adequately respond to the following Planning/Feasibility comments prior to consideration by the 
Planning Commission of approval of Case # 08-CUP-001.  The Consultant should respond to the following 
Report Review comments prior to Building Plan-Check Approval.  Plan-Check comments should be addressed 
in Building & Safety Plan Check.  A separate geotechnical submittal is not required for plan-check comments. 

Note to City: The grading plan show proposed retaining walls higher than 6 ft and a cut slope steeper than 
2(h):1(v).  The City code limits the height of retaining walls to 6 ft or less, and manufactured slope gradients to 
2(h):1(v) or flatter.  Variances for retaining wall heights and slope gradients may be required for approval of 
the grading plan.  No justification for deviation from the code requirements were provided in the referenced 
reports.   
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Planning/Feasibility Comments 

1. The latest report is over four years old and addresses an earlier plan.  The consultant should provide a 
stand-alone update report.  The update report should address changes to geotechnical conditions at he site, 
and should be based on the most current plan.  The update report should also include new or updated cross 
sections (including orthogonal sections through buildings) and recommendations as necessary to 
adequately depict relationships between the existing geologic conditions and the various aspects of the 
proposed development/grading plan (example: pedestrian bridge, debris basins, etc.).  Additional mitigation 
measures should be recommended as necessary. 

2. New fills are proposed to derive support from existing fill along Agoura Road.  Sufficient exploration and 
testing appears warranted to verify the adequacy of this existing fill to support the proposed improvements.  
If the fill needs to be removed, the consultant should provide specific recommendations to support the 
existing road during the fill removal. 

3. The consultant should provide a more detailed discussion of stability issues where contorted Calabasas 
Formation will be exposed in cut-slopes and retaining walls.  Cut-slopes and retaining walls depicted on the 
current plan appear likely to expose Calabasas Formation with bedding planes at least locally inclined 
northerly at low angles.  The consultant should provide analyses to verify that the recommended equipment 
width stability fill will be adequate to mitigate the potential for translational failures along unsupported 
sections of bedding in the Calabasas Formation.  Continuity of bedding should be assumed in critical areas 
unless sufficient field exploration is provided to demonstrate a lack of continuity.  Mitigation measures 
should be recommended as necessary. 

4. The contact between the Older Alluvium and the underlying Calabasas Formation is reported to be inclined 
northerly at an overall gradient of about 13 degrees, with variable material conditions.  At some locations the 
contact was found to be abrupt.  Other locations encountered residual soil of gray clay (B-1), or plastic clay 
seams within the uppermost part of the Calabasas Formation inclined roughly parallel to the contact (B-3).  
The consultant should discuss and evaluate as necessary the potential for translational deformation where 
this contact will be exposed in future cut-slopes or retaining wall back-cuts.  Mitigation measures should be 
recommended as necessary. 

5. Jarosite is noted in the weathered section of the Calabasas Formation in Boring B-4.  Jarosite is commonly 
associated with the oxidation of sulfide minerals known to exist in the Calabasas Formation.  This process 
can lead to severe expansion and produces a highly acidic environment that can be very corrosive to 
concrete and steel.  The consultant should discuss the potential for sulfide expansion and the related 
potential for highly corrosive soil resulting from the oxidation reaction of sulfide minerals where relatively 
unoxidized Calabasas Formation will be exposed below the future structures or utilized in future fill 
materials.  Mitigation measures should be recommended as necessary. 

6. Review of currently proposed grades and previous cross sections indicates that the final pad grades will be 
underlain by and likely transition between Conejo Volcanics, Calabasas Formation, Older Alluvium and 
artificial fill.  The consultant recommends overexcavation to at least 3 ft below the footings within building 
pad areas.  Hence, the consultant should discuss and substantiate the adequacy of the recommended 
depth of overexcavation to mitigate the potential for differential expansion.  Mitigation measures should be 
recommended as necessary.  

7. The City of Agoura Hills requirements for slope to structure/foundations setback should be complied with.  
Please note that the city of Agoura Hills has more stringent setback requirements than the California 
Building Code as recommended on page 17 of the October 12, 2000 report.   

Report Review Comments  

1. The consultant should review final development/grading plans when they become available and provide 
additional geotechnical recommendations as necessary. 

2. The consultant recommends that fill keyways should extend a minimum of two feet into “firm competent in-
place soil”.  The consultant should clarify which units are acceptable for keyway support. 
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Plan-Check Comments 

1. The name, address, and phone number of the Consultant and a list of all the applicable geotechnical reports 
shall be included on the building/grading plans. 

2. The following note must appear on the grading and foundation plans: “All retaining wall excavations shall be 
reviewed by the project engineering geologist for the presence of adversely oriented joint surfaces.  Adverse 
surfaces shall be evaluated and supported in accordance with recommendations of the project geotechnical 
engineer.” 

3. The grading plan should include the limits and depths of overexcavation for the swimming pool, the road 
and flatwork areas as recommended by the Consultant. 

4. The following note must appear on the grading and foundation plans: “Excavations shall be made in 
compliance with CAL/OSHA Regulations.” 

5. The following note must appear on the foundation plans:  “All foundation excavations must be observed and 
approved, in writing, by the Project Geotechnical Consultant prior to placement of reinforcing steel.” 

6. Foundation plans and foundation details shall clearly depict the embedment material and minimum depth of 
embedment for the foundations. 

7. Drainage plans depicting all surface and subsurface non-erosive drainage devices, flow lines, and catch 
basins shall be included on the building plans. 

8. Final grading, drainage, and foundation plans shall be reviewed, signed, and wet stamped by the consultant.   

9. Provide a note on the grading and foundation plans that states: “An as-built report shall be submitted to the 
City for review.  This report prepared by the Geotechnical Consultant must include the results of all 
compaction tests as well as a map depicting the limits of fill, locations of all density tests, outline and 
elevations of all removal bottoms, keyway locations and bottom elevations, locations of all subdrains and 
flow line elevations, and location and elevation of all retaining wall backdrains and outlets.  Geologic 
conditions exposed during grading must be depicted on an as-built geologic map.” 

If you have any questions regarding this review letter, please contact GDI at (805) 496-1222. 

 

Respectfully Submitted, 

 GeoDynamics, INC. 
 

Ali Abdel-Haq        Christopher J. Sexton 
Geotechnical Engineering Reviewer     Engineering Geologic Reviewer  
GE 2308 (exp. 12/31/11)     CEG 1441 (exp. 11/30/12) 
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APPENDIX A 

 

LOGS OF SUBSURFACE EXPLORATION 

The following logs of subsurface exploration are as previously presented in the Gorian and Associates, 
Inc. report dated October 12, 2000. 
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APPENDIX B 

LABORATORY TESTING 

General 
The following laboratory tests report are as previously presented in the Gorian and Associates, Inc. 
report dated October 12, 2000.  Tests were performed to evaluate the physical and engineering proper-
ties of the encountered earth materials, including field moisture and density, compaction characteristics, 
expansion/consolidation potential, and shear strength. 

Field Density and Moisture Tests 
In situ dry density and moisture content were evaluated for relatively undisturbed samples obtained from 
the exploratory excavations.  The test results and a detailed description of the soils encountered are 
shown on the attached logs in Appendix A. 

Optimum Moisture-Maximum Density Curve 
Maximum density/optimum moisture tests (compaction characteristics) were performed on selected bulk 
samples of the encountered materials.  The tests were performed in general accordance with ASTM test 
method D 1557.  The results are as follows: 
 

 
 

Boring 

 
Depth 
(feet) 

 
Visual Soil 

Classification 

 
Maximum Dry 
Density – pcf 

Optimum 
Moisture 

Content - % 
B-3 25 Olive gray silty clay 107 18 

B-4 9 Light yellowish brown clayey silt 
and fine sand 

116 14 

B-5 1 Dark grayish brown silty gravel 116.5 12.5 

B-6 9 Brownish yellow clayey silt 105 20 

Expansion Test 
Two expansion index tests were performed to evaluate expansion potential of the upper soils in general 
accordance with the Expansion Index Test method (UBC 29-2).  The results are as follows: 
 

 
Boring 

Depth 
(feet) 

Visual Soil 
Classification 

Expansion 
Index 

Index 
Range 

B-3 25 Olive gray silty clay 80 51-90 
B-6 9 Brownish yellow clayey silt 177 130+ 

Direct Shear Tests 
Strain controlled direct shear testing was performed on relatively undisturbed samples and remolded 
samples of the earth materials encountered during our exploratory program.  Bulk samples were 
remolded to approximately 90% of the maximum density.  The sample sets were saturated prior to 
shearing under axial loads ranging from 920 to 3,680 psf at a rate of 0.05 inches per minute.  The shear 
strength results are attached as graphic summaries. 
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Load Consolidation Tests 
Load consolidation tests were conducted on several relatively undisturbed soil samples.  Test loads were 
added in increments to a maximum of 8,000 psf.  Water was added at an axial load of 1,000 psf to study 
the effect of moisture infiltration on potential consolidation behavior.  The results are attached as graphic 
summaries. 
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APPENDIX C 

SLOPE STABILITY ANALYSES 
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APPENDIX D 

TYPICAL CONSTRUCTION DETAILS 
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