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1.0  INTRODUCTION 
 
 
1.1 Purpose and Scope 
 

This report presents the results of our geotechnical investigation for the proposed 
Glen at Scripps Ranch Continuing Care Retirement Community (CCRC) project in 
San Diego, California (Figure 1). The purpose of our investigation was to identify 
and evaluate the geologic hazards and significant geotechnical conditions 
present at the site in order to provide geotechnical recommendations for the 
proposed structures and associated site improvements. Our scope of services 
included: 
 
 Review of available pertinent, published and unpublished geotechnical 

literature and maps. References cited are listed in Appendix A. 

 Field reconnaissance of the existing on-site geotechnical conditions. 

 Subsurface exploration consisting of the excavation, logging, and sampling of 
5 exploratory air-percussion borings and 12 backhoe excavated test pit 
explorations. Boring and test pit logs are presented in Appendix B and 
approximate boring and test pit locations are shown on Plate 1.  

 Laboratory testing of representative soil samples obtained from the 
subsurface exploration program. Results of these tests are presented on the 
boring logs and test pits and in Appendix C. 

 Assessment of geologic hazards. 

 Development of seismic design parameters based on the 2010 California 
Building Code (CBC) and 2010 California Residential Building Code. 

 Compilation and analysis of the geotechnical data obtained from the field 
investigation and laboratory testing. 

 Preparation of this report presenting our findings, conclusions, and 
geotechnical recommendations with respect to the proposed geotechnical 
design, site grading and general construction considerations. 
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1.2 Site Location and Description 
 

The project site is located at 10455 Pomerado Road in San Diego, California. A 
California Certified Engineering Geologist (CEG) from our office conducted a site 
reconnaissance on July 3, 2012 to review the current site conditions along with 
site access for the proposed field exploration.  
 
The northern and northeastern portion of the property is bound by Pomerado 
Road and Chabad Center Driveway. The property consists of an area 
encompassing approximately 52 acres and is bound on the northwest by an 
existing military residential development within the Carroll Canyon drainage, and 
on the west by dormitories and existing improvements associated with the Alliant 
International University campus (Figure 2). The southeastern property boundary 
is located against open-space area and the Miramar MCAS.  
 
The site is occupied by a baseball diamond and an unimproved playing field. 
Previously completed rough grading at the site was performed to fill in the minor 
side tributary to Carroll Canyon to form the area of the baseball diamond and 
playing field. Cut slopes associated with that grading are located along the 
northern and southern edges of the tributary in the central portion of the site, and 
an approximately 40 foot high fill slope is located along the northwestern portion 
of the playing fields and descends in a northwesterly direction into Carroll 
Canyon. The remainder of the site consists of open-space with native and non-
native brush and trees along with several trails and dirt roads that transect the 
property (Figure 3). Several trails that have been created across the upper 
potions of the site. 
 
The site generally consists of flat to moderately sloping terrain bound along the 
northern portion of the site by a major drainage associated with Carroll Canyon 
and is bisected by a minor tributary drainage (Figure 3). As previously mentioned 
the tributary drainage has been filled for use as a baseball diamond and playing 
field. Site elevations range from a low of approximately 560 feet above mean sea 
level (msl) at the downstream location where the Carroll Canyon drainage 
crosses the site parallel to northern boundary and Pomerado Road to a high of 
approximately 760 feet msl in the southwestern portion of the site. In general, site 
topography descends approximately 80 to 120 feet from the property boundary in 
the eastern portion of the site toward the south and west, at natural slope 
inclinations of between 6:1 and 4:1 (horizontal:vertical). From the topographic 

   

   

  



042499-002 

3 
 

high located in the southernmost portion of the site the natural slope inclination 
descends approximately 80 feet north at an inclination of approximately 4:1 
(horizontal:vertical). In addition, along the northern portion of the playing field is 
an approximately 40-foot high 1.6:1 (horizontal:vertical) cut slope and along the 
southern portion of the playing field is an approximately 20-foot high 1.6:1 
(horizontal:vertical) cut slope that descends southward into the playing field 
(Plate 1). Above the 40-foot high cut slope is a borrow area where materials were 
taken to fill the tributary below. 

 
The coordinates for the site are generalized as: 

 Latitude:   32.9006º N 
Longitude: 117.0891º W 

 
1.3 Proposed Development 
 

Based on a preliminary plans provided by Continuing Life Communities (KTGY 
Architecture, et. al, 2012), and our discussions with you and the project team, we 
understand that the plan is to construct a senior care retirement community. 
Generally, the plan consists of grading the site to accommodate a total of 450 
living units. Specifically, the project will consist of a mix of independent living 
units and assisted living units contained within three-story structures; 6 garden 
apartment buildings; 32 villa units consisting of detached two bedroom and three 
bedroom units; along with a health center containing 60 skilled nursing beds, 
recreation center, commons building and a central plant. Grading is proposed to 
consist of performing cuts and fills on the order of 50 feet. 
 
Associated site improvements include interior streets with off-street parking, 
sidewalks and walkways, a tennis court, a swimming pool and spa, bocce ball 
court, a pond feature, paved patio and courtyard, an artificial turf pitch and putt 
golf course, and two detention basins. 
 
The scope of this report is not intended to cover the requirements of any facilities 
that fall under the jurisdiction of OSHPD. 

   

   

  



042499-002 

4 
 

2.0  SITE INVESTIGATION AND LABORATORY TESTING 
 
 
2.1 Current Site Investigation 
 

The subsurface exploration performed for this geotechnical investigation 
consisted of the excavation, logging, and sampling of 5 exploratory air-
percussion borings and 12 backhoe excavated test pit explorations. It should be 
noted that one proposed test pit exploration (TP-5) was not performed due to 
limited access within the steep drainage area. The approximate locations of the 
exploration borings and test pits are shown on Plate 1. The purpose of the 
borings was to investigate the underlying stratigraphy, physical characteristics, 
and specific engineering properties of the soils within the area of the proposed 
improvements. The approximate vertical distribution of lithologic units underlying 
the site is shown on the geologic cross-sections provided in Cross-Section A-A’, 
B-B’ and C-C’ (Plate 2). 
 
Borings were excavated to depths between approximately 20 feet and 45 feet 
below the existing ground surface (bgs). The boring explorations were performed 
using a heavy duty truck mounted air percussion drill rig, with 4-inch diameter 
hammer. The test pits were excavated using a rubber-tired backhoe and 18 inch 
bucket with “tiger” teeth. During the exploration operations, a geologist from our 
firm prepared geologic logs and collected bulk and relatively undisturbed 
samples for laboratory testing and evaluation. After logging, the boring 
excavations were backfilled with bentonite grout and the test pit excavations 
were backfilled with soil cuttings and compactive effort. No compaction testing 
was performed in the test pit backfill. The boring and test pit logs are provided in 
Appendix B and laboratory test results are included in Appendix C. 
 

2.2 Previous Geotechnical Investigations 
 
As part of our study, we reviewed one study pertinent to the subject site. 
Specifically, we reviewed a report, by Pacific Soils Engineering, Inc., entitled, 
“Geotechnical due Diligence Investigation and Feasibility Study, Allied 
International University Property (93 Acres), City of San Diego, California”, dated 
January 23, 2002. 
 

   

   

  



042499-002 

5 
 

The scope of services for that report included the completion of a field 
exploration program that included drilling and logging four bucket auger borings 
and twenty-one backhoe excavated test pits. The locations of the boring and test 
pit explorations are depicted on Plate 1. In addition, laboratory testing was 
performed on soil samples obtained during the subsurface investigation, and 
geologic mapping of the site was performed at a scale of 1 inch equals 100 feet. 
 
The results of the study indicated that in general, the Stadium Conglomerate 
underlies most of the site. Localized areas of Mission Valley Formation and 
Terrace Deposits were also present, along with alluvium and undocumented fill. 
In particular, undocumented fill and alluvium are located within a secondary 
tributary to Carroll Canyon located at the current location of the baseball diamond 
and playing field.  
 
Based on our review of exploration logs for the site, fills range in thickness within 
the Carroll Canyon tributary from 10 feet to approximately 35 feet. Test pits 
located in the northern portion of the site within the Carroll Canyon alluvial valley 
indicated water levels at approximately 5 feet below the ground surface (bgs) 
with caving. Along the southern edge of the alluvial valley, alluvial thicknesses 
were on the order of 6 feet with water at approximately 6 feet bgs. Elsewhere, 
topsoil across the site was observed to be on the order of 1 to 2 feet in thickness 
and was overlying formational materials of either Pomerado Formation, Mission 
Valley Formation or the Stadium Conglomerate. 
 
The most significant finding noted in the report, based on the limited testing, is 
that the undocumented fill within the Carroll Canyon tributary is of relatively low 
density and contains some organic debris. The report also indicates that 
removals adjacent to Open Space will be a significant issue during grading of the 
site. 
 

2.3 Laboratory Testing 
 
Limited laboratory testing was performed on representative samples obtained 
during the drilling program. Laboratory soil testing included moisture content, soil 
classification by particle size analysis, expansion index, soluble sulfate, soil 
resistivity, pH, and chloride content. Laboratory testing contained in the previous 
study (Pacific Soils Engineering, 2002) included laboratory compaction, particle 
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size analysis, and soluble sulfate content. Laboratory test results are included as 
Appendix C. 
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3.0  SUMMARY OF GEOLOGIC CONDITIONS 
 
 
3.1 Geologic and Tectonic Setting 
 

The project area is situated in the Peninsular Ranges Geomorphic Province. This 
geomorphic province encompasses an area that extends approximately 900 miles 
from the Transverse Ranges and the Los Angeles Basin south to the southern tip 
of Baja California, and varies in width from approximately 30 to 100 miles (Norris 
and Webb, 1990). The province is characterized by mountainous terrain on the 
east composed mostly of Mesozoic igneous and metamorphic rocks, and relatively 
low-lying coastal terraces to the west underlain by late Cretaceous, Tertiary, and 
Quaternary age sedimentary rocks. Most of the coastal region of the County of 
San Diego, including the site, occur within this coastal region and are underlain by 
sedimentary rock. Specifically, the project site is located in an area underlain by 
Eocene-age Mission Valley Formation, and Stadium Conglomerate (Figure 4, and 
Plate 1). 
 
The Peninsular Ranges are traversed by several major active faults (Figure 5). The 
Whittier-Elsinore, San Jacinto, and the San Andreas faults are major active fault 
systems located northeast of the site, and the Rose Canyon, Newport-Inglewood 
(offshore), and Coronado Bank are active faults located west to northwest of the 
site. Major tectonic activity associated with these and other faults within this 
regional tectonic framework is right-lateral strike-slip movement. These faults, as 
well as other faults in the region, have the potential for generating strong ground 
motions at the project site. Further discussion of faulting relative to the site is 
provided in the Faulting and Seismicity section of this report. 
 

3.2 Local Geologic Setting 
 
Based on our subsurface exploration and review of pertinent geologic literature 
and maps (Appendix A), the geologic units underlying the site consist of surficial 
units of undocumented artificial fill and thicker undocumented fills in the ballfield 
areas, young alluvium, Mission Valley Formation, and the Stadium Conglomerate 
(Figure 4 and Plate 1). The approximate vertical distribution of lithologic units 
underlying the site is shown on the geologic Cross-Sections A-A’, B-B’, and C-C’ 
(Plate 2). Nearby and adjacent geologic units include Early to Middle Pleistocene-
age Terrace Deposits of the Lindavista Formation and Eocene-age deposits of the 
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Pomerado Conglomerate (Figure 4 and Plate 1). A brief description of the geologic 
units encountered at the site is presented below. 
 
3.2.1 Undocumented Fill (Afu) 

 
Based on our field reconnaissance and subsurface exploration, significant 
undocumented fill is present across the central portion of the site in the area 
in the existing baseball field and playing field area. Based on our 
subsurface exploration, our review of pre-grading topography and existing 
reports, fill thicknesses of up to approximately 35 feet are anticipated. 
Based on our subsurface exploration, the fills are derived from the on-site 
material and generally consist of brown to light brown, loose to medium 
dense, dry to moist, clayey sandy gravel with abundant cobble. In addition, 
within the canyon fill underlying the playing fields, the fill appears to contain 
some organic materials in various stages of decomposition, located near 
the underlying contact with the Stadium Conglomerate. As observed within 
the exploratory borings, reworked alluvium was found to underlie the 
undocumented fill. During our mapping of the site, we did not observe the 
presence of a canyon subdrain system. 
 
Therefore, based on our review of the previously completed study at the 
site, and the results of our subsurface investigation, the undocumented fills 
and the fills associated with the ball field area are not suitable for the 
support of settlement sensitive structures in their current condition. 
Recommendations for remedial grading are provided in the following 
sections of this report. 
 

3.2.2 Young Alluvium (Qal) 
 
Based on our field reconnaissance and subsurface exploration, Quaternary-
age alluvium is present across the northern and central portions of the site 
within Carroll Canyon and associated tributaries. As encountered, these 
deposits generally consist of brown to light brown, loose, silty sandy gravel 
with abundant cobbles. The alluvium was also observed to be locally friable 
with zones of caving, contained abundant roots and rootlets, and locally 
large cobbles greater than 6 inches in diameter.  
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3.2.3 Pomerado Conglomerate (Tp) 
 

Although not encountered during our subsurface exploration, the Eocene-
age Pomerado Conglomerate observed during our geologic field mapping 
and is present across the upper elevations of the southern portion of the 
site. These deposits are located above an approximate elevation of 
approximately 765 feet above mean sea level outcropping along a dirt 
road at the southern property boundary. As observed during our mapping, 
the conglomerate generally consist of light reddish brown, hard and 
moderately cemented, fine to medium grained sandstone with abundant 
gravel- to cobble-sized clasts.  
 

3.2.4 Mission Valley Formation (Tmv) 
 

Based on our subsurface exploration, geologic field mapping and review 
of referenced topographic maps and aerial photographs and geologic 
maps, the Eocene-age Mission Valley Formation is present across the 
southern portions of the site. As encountered during our exploration, these 
deposits generally consist of massive, light brown to gray brown, moist, 
hard, silty claystone with locally interbedded fine-grained friable 
sandstone. Localized strongly cemented zones may occur within this unit 
across the southern portion of the site. 
 

3.2.5 Stadium Conglomerate (Tst) 
 

Based on our subsurface exploration, geologic field mapping and review 
of referenced topographic maps and aerial photographs and geologic 
maps, the Eocene-age Stadium Conglomerate is present across the 
middle and northern portions of the site. As observed, these deposits 
generally consisted of massive, light gray to yellow brown, very dense and 
moderately cemented, find to medium grained clayey sandstone with 
abundant gravel- to cobble-sized clasts. Localized strongly cemented 
zones may also occur within this unit across the site, in particular near the 
ground surface where localized zones of dark reddish brown iron oxide 
cementation were observed (e.g. TP-7). In general, clast sizes are less 
than 3 to 4 inches in diameter with localized zones where clast sizes may 
range up to 10 inches across. 
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3.3 Geologic Structure 
 
Based on our field observations and subsurface exploration, the site is underlain 
by favorably oriented geologic structure consisting of generally near horizontal 
sandstone, claystone, and gravel-cobble conglomerate materials, along with 
massive surficial materials consisting of topsoil and young alluvium.  
 

3.4 Landslides 
 
Landslides are deep-seated ground failures (several tens to hundreds of feet 
deep) in which a large accurate shaped section of a slope detaches and slides 
downhill. Landslides are not to be confused with minor slope failures (slumps), 
which are usually limited to the topsoil zone and can occur on slopes composed of 
almost any geologic material. Landslides can cause damage to structures both 
above and below the slide mass. Structures above the slide area are typically 
damaged by undermining of foundations. Areas below a slide mass can be 
damaged by being overridden and crushed by the failed slope material.  
 
Several formations within the San Diego region are particularly prone to 
landsliding. These formations generally have high clay content and mobilize when 
they become saturated with water. Other factors, such as steeply dipping bedding 
that project out of the face of the slope and/or the presence of fracture planes, will 
also increase the potential for landsliding.  
 
No active landslides or indications of deep-seated landsliding were noted at the 
site during our field reconnaissance, subsurface exploration, or our review of 
available geologic literature, topographic maps, and stereoscopic aerial 
photographs. Furthermore, geologic maps indicate the sloping portions of the site 
are underlain by favorably oriented geologic structure, such as characteristically 
massive bedding within the on-site geologic formations. Therefore, the potential for 
significant landslides or large-scale slope instability at the site is considered low. 
 

3.5 Slope Stability 
 
Based on topographic data provided, the site is steeply sloping within the ball field 
canyon area where approximately 40-foot high 1.6:1 (horizontal:vertical) cut slopes 
in the Stadium Conglomerate exist. Based on our observations of these cut slopes, 
we observed no indication of slope failures. In addition, we observed only slight 
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sloughing along the toes of these slopes. Elsewhere, slightly sloping to moderately 
sloping natural topography also has no indication of slope failures.  

 
Proposed grading of the site will create cut and fill slopes up to 95 to 85 feet in 
height. Stability analyses were performed on Cross-Sections A-A’, B-B’, and C-C’ 
to evaluate stability of the proposed slopes. The analysis was performed using the 
software program slide. Idealized models were constructed using soil strengths 
derived from laboratory test results, our observations, and professional judgments. 
The values used in the analysis are provided on Table 1. The slope stability 
calculations are presented in Appendix D. 
 

Table 1 
Soil Strength Parameters 

Soil Type Friction Angle 
(degrees) 

Cohesion 
(psf) 

Alluvium 32 150 
Artificial Fill 30 200 

Pomerado Conglomerate 36 300 
Mission Valley Formation 28 500 
Stadium Conglomerate 38 400 

 
Our deep-stability search routines considered circular and wedge-type failure 
surfaces analyzed using Bishop’s modified method and Spencer’s Method of limit 
equilibrium analysis. Pseudo-static slope stability was performed considering a 
horizontal coefficient of 0.15. Surficial stability analysis was performed using the 
infinite slope model, the fill soil strengths in Table 1 and considering saturated 
depths of 3 feet. The slope stability calculations are presented in Appendix D. Our 
analysis indicated a static factor of safety of at least 1.1. 
 
Based on our analysis and professional experience, we anticipate that the planned 
slopes will generally perform adequately. Slopes at or less steep than 2:1 
(horizontal to vertical) are anticipated to be grossly stable. 
 

3.6 Expansive Soils 
 
A preliminary evaluation of the expansion potential for on-site soils was completed 
during our investigation The expansion potential was evaluated using the results of 
laboratory testing on two representative soil samples obtained during our 
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subsurface evaluation. The anticipated expansion potential of the soils 
encountered on the site is described as follows: 
 
Undocumented Fill:  The undocumented fill soils underlying the site consisted of 
brown to dark brown clayey and silty sands with gravel and cobble. These 
materials are anticipated to have a low to moderate expansion potential. 
 
Topsoil and Alluvium:  The topsoil and alluvial soils encountered across much of 
the site and locally within small drainages within the site and the main drainage of 
Carroll Canyon generally consisted of brown to dark reddish brown silty sand with 
abundant gravel and cobble. Based on our visual observations and laboratory 
testing, topsoils will have a moderate to high expansion potential, while alluvium is 
anticipated to have a low to moderate expansion potential. 
 
Stadium Conglomerate:  The Stadium Conglomerate which underlies the majority 
of the site consists of generally clayey sandy gravel-cobble conglomerate. Based 
on our visual observations, these materials are anticipated to have a low 
expansion potential. 
 
Mission Valley Formation:  The Mission Valley Formation underlies the 
southeastern portion of the site in the area of the proposed cut slope. As observed 
these materials consisted of generally silty sandy claystone. Based on our visual 
observations and laboratory testing, these materials are anticipated to have a 
moderate to generally high expansion potential. 
 
Pomerado Conglomerate:  The Pomerado Conglomerate is generally located at 
the upper elevations of the southeastern portion of the site and consists of 
generally clayey sandy gravel-cobble conglomerate. Based on our visual 
observations, these materials are anticipated to have a low expansion potential. 
 

3.7 Hydrocollapse and Compressible Soils 
 
Based on the results of our subsurface exploration, the potential for hydro-collapse 
of the underlying young alluvium is considered likely at the site. Our opinion is 
supported by our observation of test pit explorations, where chunk samples had 
porosity and voids between gravel and cobble clasts.  
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3.8 Soil Corrosivity 
 
Corrosive soils are characterized by their ability to degrade concrete and corrode 
ferrous materials in contact with water or soil. In particular, concrete is susceptible 
to corrosion when it is in contact with soil or water that contains high 
concentrations of soluble sulfates which can result in chemical deterioration of the 
concrete. In addition, high soluble chloride and low electrical resistivity within the 
soil can create corrosive conditions to reinforced concrete and buried ferrous 
metals. 
 
A screening of the onsite materials for corrosivity was performed to evaluate their 
potential effect on concrete, reinforcing, and ferrous metals. Laboratory testing was 
performed to evaluate pH, minimum electrical resistivity, and chloride and soluble 
sulfate content. Two samples were tested, a sample from Stadium Conglomerate 
and a sample from Mission Valley Formation. Specifically, the sample obtained 
from the Stadium Conglomerate had a measured pH of 5.4, and a measured 
minimum electrical resistivity of 4,709 ohm-cm. Test results also indicated that the 
sample had a chloride content of 84 ppm, and a soluble sulfate content of less 
than 0.015 percent (by weight in soil). The sample obtained from the Mission 
Valley Formation had a measured pH of 4.36, and a measured minimum electrical 
resistivity of 392 ohm-cm. Test results also indicated that the sample had a 
chloride content of 572 ppm, and a soluble sulfate content of 0.027 percent (by 
weight in soil). 
 

3.9 Surface and Groundwater 
 

No indications of seeps or surface water were observed during our site visit with 
the exception of minor surface waters within Carroll Creek observed during our 
previously completed geologic reconnaissance of the site. Based on our 
explorations and past observations, the depth to groundwater is anticipated to be 
greater than roughly 10 feet below the existing ground surface (elevation 560 feet 
msl) in the northern portion of the site within the Carroll Canyon drainage. In 
addition, the minor tributary transecting the site may contain shallow 
groundwater. Based on our review of the previous site study, areas of perched 
groundwater may be encountered elsewhere across the site at higher elevations 
where locally cemented layers within the formation units act as water 
transmission barriers. Groundwater elevations across the site are expected to be 
on the order of 550 feet msl. The groundwater table may fluctuate with seasonal 
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variations and irrigation and local perched conditions may exist. Based on our 
review of the conceptual plans and our experience with similar projects, 
groundwater is not expected to be a constraint to site development. 
 

3.10 LID BMP Infiltration 
 

Sites located in areas underlain by fill and sites that contain transition fills along 
with descending fill slopes overlying dense bedrock will contain both permeable 
and impermeable layers that transmit and perched groundwater in unpredictable 
ways. Therefore, based on the results of our geotechnical study, we do not 
recommend the practice of surface water infiltration into near surface soils at the 
site.  
 
Although, infiltration-type BMPs are not recommended for use on the project, 
Low Impact Development (LID) BMPs located in close proximity to subterranean 
structures and settlement sensitive improvements that contain and filter surface 
waters (flow-through planters and bioretention areas) are acceptable provided 
that they are completely lined and have subdrain systems that tie into an existing 
or proposed storm drain system. 
 
It should be noted that no infiltration testing was included as part of this study but 
can be performed upon request. 
 

3.11 Flood Hazard 
 
According to a Federal Emergency Management Agency (FEMA) flood insurance 
rate map (FEMA, 1997); the northern portion of the site is located within a 100-
year floodplain (Figure 6). On FEMA Panel 1364, 100-year floodplain elevations 
are shown to vary from 576 to 563 from east to west where the Carroll Canyon 
drainage crosses the site.  
 
Based on our review of topographic maps, the site is not located downstream of a 
dam or within a dam inundation area. Based on this review and our site 
reconnaissance, with the exception of the northern portion of the site, the potential 
for flooding of the site is considered very low. The northern portion of the site 
within Carroll Canyon may be subject to flooding during storm events. Given the 
adjacent proximity of the floodplain to the proposed descending fill slope toe 
(Plate 1), the civil engineer should consider potential impacts when establishing 
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the fill slope toe location and incorporate measures to protect the slope toe from 
potential erosion during a flood event. 
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4.0  FAULTING AND SEISMICITY 
 
 
4.1 Faulting 

 
The primary seismic risk to the site area is the Rose Canyon fault zone located 
approximately 17.6 miles west of the site. The Rose Canyon fault zone consists 
predominantly of right-lateral strike-slip faults that extend south-southeast 
bisecting the San Diego metropolitan area (Figure 5). Various fault strands 
display strike-slip, normal, oblique, or reverse components of displacement. The 
Rose Canyon fault zone extends offshore at La Jolla and continues north-
northwest subparallel to the coastline. The offshore segments are poorly 
constrained regarding location and character. South of downtown, the fault zone 
splits into several splays that underlie San Diego Bay, Coronado, and the ocean 
floor south of Coronado (Treiman, 1993; Kennedy and Clarke, 1999). Portions of 
the fault zone in the Mount Soledad, Rose Canyon, and downtown San Diego 
areas have been designated by the State of California (CGS, 2000 and 2003a) 
as being Earthquake Fault Zones. 
 
Our review of available geologic literature (Appendix A) indicates that there are 
no known active faults transecting, or projecting toward the site. The subject site 
is not located within any State mapped Earthquake Fault Zones or County of San 
Diego mapped fault zones. The nearest active fault is the Rose Canyon fault 
zone located approximately 17.6 miles west of the site (Figure 5). The nearest 
potentially active fault is a short and discontinuous fault located approximately 
3.5 miles southeast of the site. 

 
4.1.1 Surface Rupture 

 
As previously discussed, the site is not underlain by a known active or 
potentially active fault. Therefore, the potential for ground rupture due to 
faulting at the site is considered low. Ground lurching is defined as 
movement of low density materials on a bluff, steep slope, or embankment 
due to earthquake shaking. Since the site is relatively flat and removed 
from any over-steepened slopes, lurching or cracking of the ground 
surface as a result of nearby or distant seismic events is unlikely. 

 

   

   

  



042499-002 

17 
 

4.2 Historical Seismicity 
 

Historically, the San Diego region has been spared major destructive 
earthquakes. The most recent earthquake on the Rose Canyon fault in San 
Diego occurred after A.D. 1523 but before the Spanish arrived in 1769. Studies 
by Rockwell and Murbach (1999) indicate that the earthquake occurred at A.D. 
1650 ± 125. Two additional earthquakes, the 1800 M6.5 and 1862 M5.9, may 
have also occurred in the Rose Canyon fault zone. However, no direct evidence 
of ground rupture within the Rose Canyon fault zone for those events was 
recorded.  
 
The site location with respect to significant past earthquakes (>M5.0) is shown on 
the Historical Seismicity Map in Appendix D. The historic seismicity for the site 
has been tabulated utilizing the computer software EQSEARCH (Blake, 2000). 
The results are presented in Appendix D. The results indicate that the maximum 
historical site acceleration from 1800 to present has been estimated to be 0.18g.  

 
4.3 Seismicity 

 
The site can be considered to lie within a seismically active region, as can all of 
Southern California. Specifically, the Rose Canyon fault zone located 
approximately 17.6 miles west of the site is the ‘active’ fault considered having 
the most significant effect at the site from a design standpoint.  
 

 4.3.1 Site Class 
 
Utilizing 2010 California Building Code (CBC procedures), we have 
characterized the site soil profile to be Site Class C and Site Class D 
based on our experience with similar sites in the project area and the 
results of our subsurface evaluation. Where fill depth is less than 20 feet in 
depth, the profile may be considered Site Class C. All other areas should 
be considered Site Class D. 
 

 4.3.2 Building Code Mapped Spectral Acceleration Parameters 
 
The effect of seismic shaking may be mitigated by adhering to the 
California Building Code and state-of-the-art seismic design practices of 
the Structural Engineers Association of California. Provided below in 
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Table 2 are the spectral acceleration parameters for the project determined 
in accordance with the 2010 CBC (CBSC, 2010a) and the USGS Seismic 
Design Maps Web Application (Version 3.0.1). 
 

Table 2 
2010 CBC Mapped Spectral Acceleration Parameters 

Site Class C D 

Site Coefficients 
Fa 

Fv 
= 
= 

1.000 
1.430 

1.091 
1.659 

Mapped MCE Spectral 
Accelerations 

SS 
S1 

= 
= 

1.024g 
0.370g 

1.024g 
0.370g 

Site Modified MCE Spectral 
Accelerations 

SMS 
SM1 

= 
= 

1.024g 
0.529g 

1.116g 
0.615g 

Design Spectral Accelerations SDS 
SD1 

= 
= 

0.682g 
0.353g 

0.744g 
0.410g 

 
The peak horizontal ground acceleration associated with the Maximum 
Considered Earthquake Ground Motion is 0.43g. The peak horizontal 
ground acceleration associated with the Design Earthquake Ground 
Motion is 0.29g.  
 
Since the mapped spectral response at 1-second period is less than 0.75g, 
than all structures subject to the criteria in Section 1613 of the 2010 CBC 
are considered to fall within Seismic Design Category D. For structures 
subject to the provisions of the 2010 California Residential Code, the 
Seismic Design Category is D1 according to Table R301.2.2.1.1. 
 

4.4 Secondary Seismic Hazards 
 

In general, secondary seismic hazards can include soil liquefaction, seismically-
induced settlement, lateral displacement, surface manifestations of liquefaction, 
landsliding, seiches, and tsunamis. The potential for secondary seismic hazards 
at the subject site is discussed below. 
 
4.4.1 Liquefaction Potential 

 
Liquefaction is the loss of soil strength or stiffness due to a buildup of 
excess pore-water pressure during strong ground shaking. Liquefaction is 
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associated primarily with loose (low density), granular, saturated soil. 
Effects of severe liquefaction can include sand boils, excessive 
settlement, bearing capacity failures, and lateral spreading. 
 
The majority of the site is underlain at depth by dense sandstone and 
cobble-conglomerate formational materials with the exception of Carroll 
Canyon and the minor tributary drainages that contain alluvium. Based on 
the dense nature of the on-site formational deposits, as well as the 
absence of a shallow ground water, it is our opinion that the potential for 
liquefaction and seismic related settlement at across the majority of the 
site is low. However, in alluvial areas mapped along the northern portion 
of the site and the undocumented fill area transecting the central portion of 
the site (Plate 1), there is a potential for minor liquefaction and settlement, 
respectively. Our opinion is based on the presence of a shallow ground 
water table and loose nature of the alluvium present in Carroll Canyon and 
the generally loose nature of the undocumented fill transecting the central 
portion of the site. 
 

4.4.2 Surface Manifestation of Liquefaction and Dynamic Settlement 
 

As development is proposed outside of areas of saturated alluvium, the 
surface manifestation of dynamic settlement is anticipated to be minor. 

 
4.4.3 Lateral Spreading or Flow Failure 

 
Due to the low potential for liquefaction associated with the proposed 
improvements and dense nature of the onsite materials, the potential for 
lateral spreading or flow failure is low. 

 
4.4.4 Tsunamis or Seiches 

 
Tsunamis are long wavelength seismic sea waves (long compared to the 
ocean depth) generated by sudden movements of the ocean bottom during 
submarine earthquakes, landslides, or volcanic activity. A seiche is an 
oscillation (wave) of a body of water in an enclosed or semi-enclosed basin 
that varies in period, depending on the physical dimensions of the basin, 
from a few minutes to several hours, and in height from several inches to 
several feet. Based on the elevation (roughly 600 feet msl) and inland 

   

   

  



042499-002 

20 
 

location of the site, the potential for damage due to either a tsunami or 
seiche is nil. 
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5.0  CONCLUSIONS 
 
 
Based on the results of our investigation of the site, it is our opinion that the proposed 
Glen at Scripps Ranch CCRC is feasible from a geotechnical standpoint, provided the 
following conclusions and recommendations are incorporated into the project plans and 
specifications. The following is a summary of the significant geotechnical factors that we 
expect may affect development of the site. 
 
 Existing alluvium within the Carroll Canyon drainage will need to be locally removed 

where fill slopes are planned in the northwestern portion of the site. Removals will 
extend from the toe of slope down at an inclination of 1:1 (horizontal to vertical) until 
competent materials are reached and then up an inclination of 1:1 (horizontal to 
vertical) back to the ground surface.  

 Due to the lack of adverse geologic conditions, landsliding and mass movement is 
considered to be unlikely. 

 Groundwater was not encountered during our investigation and is not anticipated to 
be a constraint to construction of the proposed structure or site improvements. 
However, it should be noted that during periods of rain ground water levels can 
fluctuate and may exist where not observed prior. In particular, removals within the 
existing filled canyon area and along the toe of fill slopes within Carroll Canyon may 
encounter perched ground water during periods of rain or following periods of rain. 

 The toe of the proposed fill slope along Carroll Canyon is within the floodplain and 
bank protection measures to mitigate erosion and scour may be necessary. 

 The existing onsite soils were found to have a very low to high potential for 
expansion. 

 Active or potentially active faults do not transect the site. Active faults do not project 
toward the site. The closest active fault is the Rose Canyon fault zone located 
approximately 17.6 miles to the west.  

 The peak horizontal ground acceleration associated with the Maximum Considered 
Earthquake Ground Motion is 0.43g. The peak horizontal ground acceleration 
associated with the Design Earthquake Ground Motion is 0.29g. 

 The potential for liquefaction at the site is considered to be low for the design event.  

 The potential for slope instability at the site is considered to be low. 
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 Significant quantities of undocumented fill is present at the site that will require 
removal and recompaction. Based on the subsurface exploration of the soils 
underlying the site, we anticipate that fill materials can be excavated with 
conventional heavy-duty earthwork equipment. 

 Laboratory test results identified soils with low pH, high chloride content, and low 
electrical resistivity. Utilizing Caltrans criteria, a site is considered to be corrosive if 
chloride concentration is 500 ppm or greater or pH is 5.5 or less. High chloride can 
be corrosive to reinforcing steel. Highly acid soils, pH of 5.5 or less, can affect 
concrete durability. Low electrical resistivity can cause corrosion of buried ferrous 
metals. 
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6.0  PRELIMINARY RECOMMENDATIONS 
 
 
6.1 Earthwork 
 

We anticipate that earthwork at the site will consist of site preparation, 
excavation, and fill operations. We recommend that earthwork on the site be 
performed in accordance with the following recommendations and the General 
Earthwork and Grading Specifications for Rough Grading included in Appendix E. 
In case of conflict, the following recommendations shall supersede those in 
Appendix E. 

 
6.1.1 Site Preparation 

 
Prior to grading, all areas to receive structural fill, engineered structures, 
or hardscape should be cleared of surface and subsurface obstructions, 
including any existing debris and undocumented, loose, compressible, or 
unsuitable soils, and stripped of vegetation. Removed vegetation and 
debris should be properly disposed off site. All areas to receive fill and/or 
other surface improvements should be scarified to a minimum depth of 8 
inches, brought to optimum or above-optimum moisture conditions, and 
recompacted to at least 90 percent relative compaction based on ASTM 
Test Method D1557.  

 
6.1.2 Removal of Compressible Soils 

 
As discussed, portions of the site are underlain by potentially 
compressible soils, which may settle under the surcharge of fill and/or 
foundation loads. These materials include topsoil, alluvium, and 
undocumented fill. Compressible materials not removed by the planned 
grading should be excavated; moisture conditioned, and then 
recompacted prior to additional fill placement or construction. The actual 
depth and extent of the required removals should be determined during 
grading operations by the geotechnical consultant. However, estimated 
removal depths are summarized below. 
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6.1.2.1 Topsoil 
 

Areas to receive fill which are on slopes flatter than 5:1 (horizontal 
to vertical), where normal benching would not completely remove 
the topsoils, or where design cuts do not remove the topsoil 
should be stripped to firm bedrock removing all significant topsoil 
prior to fill placement. Topsoil is expected to be generally 2 to 4 
feet thick, although localized deeper areas may be encountered 
during grading. 
 

6.1.2.2 Alluvium 
 
In areas to receive fill, or where design cuts expose alluvium and 
colluvium, the alluvial and colluvial soils on the site should be 
removed to suitable bedrock material. Removal of alluvium and 
colluvium near the canyon bottoms will generally require 
overexcavation depths on the order of 5 to 10 feet; however, 
localized areas may require deeper removals.  
 

  6.1.2.3 Undocumented Fill 
 
Where encountered within the limits of planned grading, the 
existing undocumented fills should be completely removed prior to 
placement of additional fill. Specifically within the existing ball field 
area, we anticipate removal depths of between 10 and 35 feet will 
be required. Elsewhere removal depths of less than 5 feet are 
anticipated. These materials can be utilized as fill materials 
provided they are moisture conditioned and free of deleterious 
materials. All trash and deleterious material should be removed 
and disposed off-site. 
 

 6.1.3 Excavations and Oversize Material 
 

Excavations of the onsite materials may generally be accomplished with 
conventional heavy-duty earthwork equipment. Due to the generally friable 
nature of the fill and alluvium, temporary excavations, such as utility 
trenches with vertical sides, may slough over time.  
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In accordance with OSHA requirements, excavations deeper than 5 feet 
should be shored or be laid back if workers are to enter such excavations. 
Temporary sloping gradients should be determined in the field by a 
“competent person” as defined by OSHA. For preliminary planning, 
sloping of fill soils at 1:1 (horizontal to vertical) may be assumed. 
Excavations supporting structures or greater than 20 feet in height will 
require an alternative sloping plan or shoring plan prepared by a California 
registered civil engineer. 
 

6.1.4 Engineered Fill 
 

In areas proposed to receive engineered fill, the existing upper 8 inches of 
subgrade soils should be scarified then moisture conditioned to moisture 
content at or above the optimum content and compacted to 90 percent or 
more of the maximum laboratory dry density, as evaluated by ASTM D 
1557. Soil materials utilized as fill should be free of oversized rock, 
organic materials, and deleterious debris. Rocks greater than 6 inches in 
diameter should not be placed within 2 feet of finished subgrade. Fill 
should be moisture conditioned to at least 2 percent above the optimum 
moisture content and compacted to 90 percent or more relative 
compaction, in accordance with ASTM D 1557. Although the optimum lift 
thickness for fill soils will be dependent on the type of compaction 
equipment utilized, fill should generally be placed in uniform lifts not 
exceeding approximately 8 inches in loose thickness.  
 
In pavement roadway areas the upper 12 inches of subgrade soils should 
be scarified then moisture conditioned to a moisture content at or above 
optimum content and compacted to 95 percent or more of the maximum 
laboratory dry density, as evaluated by ASTM D 1557. 
 
Placement and compaction of fill should be performed in general 
accordance with the current County of San Diego grading ordinances, 
California Building Code, sound construction practice, these 
recommendations and the General Earthwork and Grading Specifications 
for Rough Grading presented in Appendix E. 
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6.1.5 Transition Lots and Over-excavation 
 

In order to reduce the potential for excessive differential settlement under 
future building or retaining walls, the transition from cut to fill subgrade 
should be gradual. We recommend that a maximum differential fill height 
not exceed 10 feet over a horizontal distance of 30 feet. The actual 
overexcavation limits and depth should be further evaluated prior to the 
grading operations based on the final design of the project and the actual 
building location and dimension. However, based on our review of the 
referenced plans, we recommend a removal of 10 feet below the cut 
portion of the Health Center; a removal of 8 feet below the cut portion of 
Independent Living East; a removal of 6 feet below the cut portion of Villas 
V18, V22, V32, and V31; and a removal of 6 feet below the cut portion of 
Garden Terrace Apartments GT2, GT5, and GT6. Also, additional over-
excavation or deeper removals may be recommended during site grading 
based on the actual field conditions. Recommended removal depth are 
measured from below lowest footing elevation on the pad concerned. The 
overexcavation and recompaction should laterally extend at least 10 feet 
beyond limits of the building footprint. 

Where other pads have lessor transition depths (Villas V3, V4, and V6), 
we recommend that the entire cut portion of the building pad be 
overexcavated to a minimum depth of 4 feet below lowest footing 
elevation and replaced with properly compacted fill. This depth may be 
increased depending on adjacent fill depth as part of the recommended 
removals of artificial fill beneath the building pads. The overexcavation 
and recompaction should laterally extend at least 5 feet beyond limits of 
the building footprint.  

 
6.1.6 Earthwork Shrinkage/Bulking 

 
The volume change of excavated onsite materials upon recompaction as 
fill is expected to vary with material and location. Typically, the surficial 
soils materials vary significantly in natural and compacted density, and 
therefore, accurate earthwork shrinkage/bulking estimates cannot be 
determined. However, based on the results of our geotechnical analysis 
and our experience, a 5 to 10 percent shrinkage factor is considered 
appropriate for the existing fill and alluvium. 
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6.1.7 Import Soils 
 

If import soils are necessary to bring the site up to the proposed grades, 
these soils should be granular in nature, and have an expansion index 
less than 50 (per ASTM Test Method D4829) and have a low corrosion 
impact to the proposed improvements. Beneath pavements, subgrade 
materials should possess an R-value of 30, or greater. Import soils and/or 
the borrow site location should be evaluated by the geotechnical 
consultant prior to import.  
 

6.1.8 Expansive Soils and Selective Grading 
 
Based on our laboratory testing, and observations we anticipate the onsite 
soil materials derived from the Stadium Conglomerate and on-site canyon 
fill to possess a low to moderate expansion potential (Appendix C). 
However, topsoils across the site and the Mission Valley Formation along 
the southern portions of the site are anticipated to have a medium to high 
expansion potential.  
 
To accommodate conventional foundation design, the upper 10 feet of 
materials within the building pad and 5 feet outside the limits of the 
building foundation should have a very low to low expansion potential 
(EI<50). Therefore, we recommend selective grading and placement of 
materials originating from cuts to occur within the Mission Valley 
Formation located in the southeastern portion of the site. The contractor 
should take into consideration the placement of these materials initially 
within the lower portions of the canyon tributaries proposed to be filled. 
These materials should also be held back at least 10 feet from the faces of 
proposed fill slopes. 
 

6.1.9 Subdrains 
 
Remedial grading of the filled central canyon is recommended. In addition, 
the minor tributary located in the northwestern portion of the site is located 
in an area of proposed fill. Since grading of canyon areas is proposed, 
ground water may accumulate in the offsite drainages that trend downhill 
toward the site. In order to help reduce the potential for ground water 
accumulation in the proposed fill areas, we recommend subdrains be 
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installed in the base of removals within the main canyon area and 
associated tributaries. In general, subdrains should be placed at the base 
of removals and consist of six inch diameter perforated pipe surrounded 
by a minimum of 9-cubic feet per linear foot of 3/4-inch gravel wrapped in 
fabric with a minimum fall of at least 2 percent. These drains should 
extend to a suitable collective drainage system. 
 
The actual need and/or location of subdrainage should be based on the 
evaluation of the configuration of the canyon bottoms by the geotechnical 
consultant after the removals of compressible soils have been completed. 
 
The installed subdrains should be surveyed for alignment and grade by a 
representative of the project civil engineer. Sufficient time should be 
allowed for the surveys prior to commencement of filling over the subdrain. 
The subdrain outlets should be installed to discharge water into positive 
drainage devices and constructed with an outlet protection slab (Figure 7).  
 
In addition, we recommend toe drains be located at the base of cut and fill 
slopes to mitigate the potential for buildup of water seepage from the base 
of slopes. Details regarding the construction of such drains is provided in 
Figure 8.  Where fill slopes are proposed over native materials, we 
recommend  that installation of heel drains at the back of the slope 
keyway. Details regarding the construction of such drains is provided in 
Appendix E.  Schematic illustration of slope heel and toe of slope drains 
are shown on Plate 1. 

 
6.2 Foundation and Slab Considerations 
 

At the time of preparing this report structural loading for foundations was not 
known. However, for planning purposes the proposed structures may be 
constructed with conventional foundations. Foundations and slabs should be 
designed in accordance with structural considerations and the following 
recommendations.  
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6.2.1 Shallow Spread Footing Foundations 
 

These recommendations assume that the soils encountered within 10 feet 
of pad grade have a very low to low potential for expansion (EI<50). If more 
expansive materials are encountered and selective grading cannot be 
accomplished, revised foundation recommendations may be necessary. 
The foundation recommendations below assume that the all building 
foundations will be underlain by properly compacted fill. 
 
Proposed structures may be supported by spread footings. Footings should 
extend a minimum of 18 inches beneath the lowest adjacent finish grade. 
At these depths, footings may be designed for a maximum allowable (FS 
>3) bearing pressure of 3,000 pounds per square foot when founded in 
properly compacted fill. The allowable pressures may be increased by one-
third when considering loads of short duration such as wind or seismic 
forces. The minimum recommended width of footings is 18 inches for 
continuous footings and 18 inches for square or round footings. Continuous 
footings should be designed in accordance with the structural engineer’s 
requirements and have a minimum reinforcement of four No. 5 reinforcing 
bars (two top and two bottom). Reinforcement of individual column footings 
should be per the structural requirements.  

 
6.2.2 Post-Tension Slab Foundations 

 
As an alternative to shallow spread foundations and standard slab on 
grade construction, post-tensioned slabs may also be considered for this 
project. These slabs should be designed in accordance with the following 
design parameters presented in Table 3, and the 2010 edition of the 
California Building Code (CBSC, 2010). A post-tensioned foundation 
system designed and constructed in accordance with the 
recommendations provided in this report is expected to be structurally 
adequate for the support of the structures planned at the subject site, 
provided our recommendations for slope maintenance, surface drainage, 
and landscaping (presented later in this report) are carried out and 
maintained through the design life of the project. Adhering to the design 
and maintenance recommendations presented in this report will help 
ensure that expansive soil-related effects to the residences are limited to 
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cosmetic distresses, with no adverse impact to the overall structural 
integrity of the residences. 

 

Table 3 

Post-Tensioned Slab Design Parameters 

Edge Moisture Variation Distance for Edge Lift (em), feet 3.7 

Edge Moisture Variation Distance for Center Lift (em), feet 7.0 

Edge Lift (Ym), inches 2.0 

Center Lift (Ym), inches 1.1 

Minimum Depth of Perimeter Footing Embedment, inches 18 

Acceptable Design Deflection 
Per 

Structural 
Engineer 

 
The post-tensioned foundations and slabs should be designed in 
accordance with the design acceptable deflection criteria determined by the 
structural engineer, architect and governing codes.  
 
Prior to constructing the building pads, in general, the slab subgrade soil 
should be presoaked to obtain a moisture content between 100 to 120 
percent of the optimum moisture content within the upper 18 to 24 inches, 
to be based on the expansion potential of the building pad. Presoaking 
recommendations for slab subgrade soils will be provided on a pad-by-pad 
basis upon completion of site grading. 
 
Our experience indicates that use of reinforcement in slabs and 
foundations will generally reduce the potential for drying and shrinkage 
cracking. However, some cracking should be expected as the concrete 
cures. Minor cracking is considered normal; however, it is often aggravated 
by a high water/cement ratio, high water content, high concrete 
temperature at the time of placement, small nominal aggregate size, and 
rapid moisture loss due to hot, dry and/or windy weather conditions during 
placement and curing. Cracking due to temperature and moisture 
fluctuations can also be expected. The use of low water content concrete 
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can reduce the potential for shrinkage cracking and the action of tensioning 
the tendons can close small shrinkage cracks. In addition to the careful 
control of water/cement ratios and water content of concrete, application of 
50 percent of the design post-tensioning load within three to four days of 
slab pour may be an effective method of reducing the cracking potential. 
 
The slab subgrade soils underlying the post-tensioned (or equivalent) 
foundation systems should be presoaked as indicated above, prior to 
placement of the moisture barrier and slab concrete. 
 
Where moisture-sensitive finishes are planned, underslab moisture 
protection should be designed by the project architect. Additional guidance 
is contained with ACI 302.1R-04, Guide for Concrete Floor and Slab 
Construction and ACI 302.2R-06, Guide for Concrete Slabs that Receive 
Moisture Sensitive Flooring Materials. 
 

6.2.3 Foundation Setback 
 

We recommend a minimum horizontal setback distance from the face of 
slopes for all structural foundations, footings, and other settlement-
sensitive structures as indicated on the Table 4 below. The minimum 
recommended setback distance from the face of retaining wall is equal to 
1.5 times the height of the retaining wall. This distance is measured from 
the outside bottom edge of the footing, horizontally to the slope or retaining 
wall face, and is based on the slope or wall height. However, the 
foundation setback distance may be revised by the geotechnical consultant 
on a case-by-case basis if the geotechnical conditions are different than 
anticipated. 
 

Table 4 

Minimum Foundation Setback from Slope Faces 

Slope Height Setback 

less than 5 feet 7 feet 

5 to 30 feet 10 feet 

Greater than 30 feet H/3 
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Please note that the soils within the structural setback area possess poor 
lateral stability, and improvements (such as retaining walls, sidewalks, 
fences, pavements, etc.) constructed within this setback area may be 
subject to lateral movement and/or differential settlement. Potential distress 
to such improvements may be mitigated by providing a deepened footing or 
a grade beam foundation system to support the improvement. 
 
In addition, open or backfilled utility trenches that parallel or nearly parallel 
structure footings should not encroach within an imaginary 2:1 (horizontal 
to vertical) downward sloping line starting 9 inches above the bottom edge 
of the footing and should also not be located closer than 18 inches from the 
face of the footing. Deepened footings should meet the setbacks as 
described above. Also, over-excavation should be accomplished such that 
deepening of footings to accomplish the setback will not introduce a cut/fill 
transition bearing condition. 
 
Where pipes cross under footings, the footings should be specially 
designed. Pipe sleeves should be provided where pipes cross through 
footings or footing walls and sleeve clearances should provide for possible 
footing settlement, but not less than 1 inch around the pipe. 
 

6.2.4 Floor Slabs 
 
Slab-on-grade should be at least 5 inches thick and be reinforced with No. 
4 rebars 18 inches on center each way (minimum) placed at mid-height in 
the slab. We recommend control joints be provided across the slab at 
appropriate intervals as designed by the project architect. Where moisture-
sensitive finishes are planned, underslab moisture protection should be 
designed by the project architect in accordance with Section 4.505 of the 
2010 California Green Building Standards Code (CBSC, 2010). 
 
The potential for slab cracking may be reduced by careful control of 
water/cement ratios. The contractor should take appropriate curing 
precautions during the pouring of concrete in hot weather to minimize 
cracking of the slabs. We recommend that a slipsheet (or equivalent) be 
utilized if grouted tile, marble tile, or other crack-sensitive floor covering is 
planned directly on concrete slabs. All slabs should be designed in 
accordance with structural considerations. If heavy vehicle or equipment 
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loading is proposed for the slabs, greater thickness and increased 
reinforcing may be required. The additional measures should be designed 
by the structural engineer using a modulus of subgrade reaction of 125 
pounds per cubic inch. Additional moisture/waterproofing measures that 
may be needed to accomplish desired serviceability of the building finishes 
and should be designed by the project architect. 
 

6.2.5 Settlement 
 
For conventional footings, the recommended allowable-bearing capacity is 
based on a maximum total and differential static settlement of 1 inch and 
3/4 inch. Since settlements are a function of footing size and contact 
bearing pressures, some differential settlement can be expected where a 
large differential loading condition exists. However for most cases, 
differential settlements are considered unlikely to exceed 1/4 inch. 
 

6.2.6 Moisture Conditioning 
 
Building pads and site flatwork subgrade soils should be maintained at a 
moisture content at least 2 percent above optimum. Testing to confirm the 
moisture content should be performed prior to placing building slab 
underlayment and site flatwork. 

 
6.3 Lateral Earth Pressures and Retaining Wall Design 
 

Should retaining walls be added to the project, Table 5 presents the lateral earth 
pressure values for level or sloping backfill for walls backfilled with and bearing 
against fully drained soils of very low to low expansion potential (less than 50 per 
ASTM D4829). 
 

Table 5  
Static Equivalent Fluid Weight (pcf) 

Conditions Level 2:1 Slope 

Active 35 55 
At-Rest 55 65 

Passive 
300 

(Maximum of 3 ksf)
100 

(sloping down) 
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Walls up to 10 feet in height should be designed for the applicable pressure 
values provided above. If conditions other than those covered herein are 
anticipated, the equivalent fluid pressure values should be provided on an 
individual case-by-case basis by the geotechnical engineer. A surcharge load for 
a restrained or unrestrained wall resulting from automobile traffic may be 
assumed to be equivalent to a uniform lateral pressure of 75 psf which is in 
addition to the equivalent fluid pressure given above. For other uniform 
surcharge loads, a uniform pressure equal to 0.35q should be applied to the wall. 
The wall pressures assume walls are backfilled with free draining materials and 
water is not allowed to accumulate behind walls. A typical drainage design is 
contained in Appendix E. Wall backfill should be compacted by mechanical 
methods to at least 90 percent relative compaction (based on ASTM D1557). If 
foundations are planned over the backfill, the backfill should be compacted to 95 
percent. Wall footings should be designed in accordance with the foundation 
design recommendations and reinforced in accordance with structural 
considerations.  
 
Lateral soil resistance developed against lateral structural movement can be 
obtained from the passive pressure value provided above. Further, for sliding 
resistance, the friction coefficient of 0.35 may be used at the concrete and soil 
interface. These values may be increased by one-third when considering loads of 
short duration including wind or seismic loads. The total resistance may be taken 
as the sum of the frictional and passive resistance provided that the passive 
portion does not exceed two-thirds of the total resistance. 
 
To account for potential redistribution of forces during a seismic event, retaining 
walls providing lateral support where exterior grades on opposites sides differ by 
more than 6 feet fall under the requirements of 2010 CBC Section 1615A.1.6 
and/or ASCE 7-05 Section 15.6.1 and should also be analyzed for seismic 
loading. For that analysis, an additional uniform lateral seismic force of 8H2 
pounds per foot acting at 0.6H should be considered for the design of the 
retaining walls, where H is the height of the wall.  
 

6.4 Fences and Freestanding Walls 
 

Fences and freestanding wall recommendations are presented in the following 
sections. 
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6.4.1 Walls and Fences Not Close to the Top of Slopes 
 

Footings for freestanding walls should be founded a minimum of 24 inches 
below lowest adjacent grade. To reduce the potential for unsightly cracks in 
freestanding walls, we recommend inclusion of construction joints at a 
maximum of 15-foot intervals. This spacing may be altered in accordance 
with the recommendations of the structural engineer, based on wall 
reinforcement details. 

 
6.4.2 Walls and Fences Close to the Top of Slopes 

 
Our experience on similar sites in older developments indicates that many 
back yard and side yard walls on shallow foundations near the top-of-
slopes tend to tilt excessively over time as a result of slope creep. If the 
effects of slope creep on top-of-slope walls are not deemed acceptable, 
one or a combination of the options provided in the following paragraph 
should be utilized in the design of such structures, based on the desired 
level of mitigation of creep-related effects on them.  

 
A relatively inexpensive option to address creep related problems in top-
of-slope walls and fences is to allow some degree of creep damage and 
design the structures so that tilting or cracking will be less visually 
obvious, or such that they may be economically repaired or replaced. If, 
however, a better degree of creep mitigation is desired, the walls and 
fences may be provided with the deepened foundations or caissons and 
grade beams that meet the setback requirements for structure 
foundations. In addition, the inclusion of frequent (10-15 feet interval) 
crack control joints should be considered. 

 
6.5 Preliminary Pavement Design Considerations 

 
Based on the assumption that fill materials will be derived from granular mateirals 
of the Stadium Conglomerate, we have utilized an R-value of 25 for preliminary 
design. Actual subgrade R -value results should be verified during grading and 
adjustment made to the base thicknesses as appropriate. If more clayey materials 
with lower R-value are placed as subgrade in proposed pavement areas, 
increased base thickness will be necessary. 
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6.5.1 Flexible Pavement Section 
 
It is our understanding that three types of vehicular traffic are to be 
considered for pavement design; those are auto parking, auto driveway 
and fire lane. Table 6 below provides the traffic indices we have 
considered in our analysis. The fire lane traffic index was determined 
using City of San Diego Standard Drawing FHPS-102. For the purposes of 
developing a traffic index for the fire lane, we have provided traffic index 
values for structures up to 2 stories and greater than 2 stories. 

 

Table 6 

Design Traffic Index Values 

Traffic Traffic Index 

Auto Parking 4.5 

Auto Driveway 5.0 

Fire Lane (1 to 2 stories) 7.5 

Fire Lane (> 2 stories) 9.5 

 
Flexible pavement sections have been evaluated in general accordance 
with the Caltrans method for flexible pavement design and are 
summarized below in Table 7.  
 

Table 7 

AC over Aggregate Base Pavement Sections 

Traffic TI 
AC 
(in) 

Aggregate Base 
(in) 

Auto Parking 4.5 3 5 

Auto Driveway 5.0 3 7 

Fire Lane (1 to 2 stories) 7.5 4.5 12 

Fire Lane (> 2 stories) 9.5 6 16 

 
For dedicated City streets, pavement sections incorporating cement-treated 
base may be required and may be determined from Schedule J of the City 
Standard Drawings. 
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6.5.2 Rigid Pavement Section 
 
Where Portland Cement Concrete pavements are planned, Table 8 
presents PCC pavements sections considering an R-Value of 25. 
 

Table 8 

PCC Pavement Sections 

Traffic TI PCCP (in) Aggregate Base 
(in) 

Auto Parking 4.5 5.5 -- 

Auto Driveway 5.0 6 -- 

Fire Lane (1 to 2 stories) 7.5 7 6 

Fire Lane (> 2 stories) 9.5 8.5 6 

 
Pavement materials should conform to and be placed in accordance with 
Greenbook Specifications. Per City of San Diego Standard Drawing SDG-
113, concrete should be Class 560-B-3250 with a modulus of rupture of at 
least 600 psi. Regular crack control joints should be provided for PCC 
pavement to mitigate the potential for adverse cracking. 
 
For trash truck aprons, we recommend a full depth of Portland Cement 
Concrete section of 7 inches with No. 4 bars at 24 inches on center, each 
way steel and crack-control joints as designed by the project civil or 
structural engineer. We recommend that jointed sections be as nearly 
square as possible.  

 
6.5.3 Pervious Pavements 

 
If pervious pavements are proposed, our office should review the proposed 
paving location and system to provide supplemental recommendations. 

 
 6.5.4 Pavement Section Materials 

 
Prior to placement of the aggregate base material, the upper 12 inches of 
subgrade soils (including beneath the curb and gutter and 6-inches behind 
the curb and gutter) should be scarified, moisture-conditioned (or dried 
back) as necessary to 2 percent above optimum moisture content and 
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compacted to a minimum 95 percent relative compaction based on ASTM 
Test Method D1557. Aggregate base should be compacted to a minimum 
95 percent relative compaction in accordance with ASTM Test Method 
D1557. Flexible pavements should be constructed in accordance with 
current Greenbook Specifications.  
 
Actual pavement recommendations should be based on R-value tests 
performed on bulk samples of the soils that are exposed at the finished 
subgrade elevations across the site at the completion of the mass grading 
operations. 

 
6.6 Geochemical Considerations 
 

Concrete in direct contact with soil or water that contains a high concentration of 
soluble sulfates can be subject to chemical deterioration commonly known as 
“sulfate attack.” Soluble sulfate results (Appendix C) ranged from a negligible to 
moderate soluble sulfate content for samples obtained in the Stadium 
Conglomerate and the Mission Valley Formation, respectively. We recommend 
that concrete in contact with earth materials be designed in accordance with 
Section 4 of ACI 318-11 (ACI, 2011). 
 
Laboratory test results also identified soils with low pH, high chloride content, and 
low electrical resistivity. Utilizing Caltrans criteria, a site is considered to be 
corrosive if chloride concentration is 500 ppm or greater or pH is 5.5 or less. High 
chloride can be corrosive to reinforcing steel. Highly acid soils, pH of 5.5 or less, 
can affect concrete durability. Low electrical resistivity can cause corrosion of 
buried ferrous metals. Based on our findings of site soils having pH of 5.5 or less, 
we recommend measures to mitigate corrosion be implemented during design 
and construction. 

 
6.7 Concrete Flatwork 

 
Concrete sidewalks and other flatwork (including construction joints) should be 
designed by the project civil engineer and should have a minimum thickness of 4 
inches. For all concrete flatwork, the upper 12 inches of subgrade soils should be 
moisture conditioned to at least 2 percent above optimum moisture content and 
compacted to at least 90 percent relative compaction based on ASTM Test 
Method D1557 prior to the concrete placement. 
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6.7.1 Tennis and Sports Courts 

 
If the proposed tennis and sport courts are planned to be asphalt concrete 
(AC) surfaces, we recommend that the AC section consist of 2-1/2 inches 
of asphalt concrete over 6 inches of aggregate base. Aggregate base 
materials and the upper 6 inches of the subgrade below the base should 
be compacted to at least 90 percent relative compaction based on ASTM 
D1557, at or above the optimum moisture content. The architect should 
also refer to the guidance of the American Sports Builders Association for 
additional considerations in the design of the proposed court surfaces. 

 
If concrete slabs courts are planned, we recommend that the slabs be 
post-tensioned. For post-tensioned slabs, we recommend that the slabs 
be designed and constructed in accordance with the guidance of the Post-
Tensioning Institute (PTI, 2006). Post-tensioned court slabs should be at 
least 4-1/2 inches thick. For post-tensioned slabs, we recommend 2 
inches of moist sand be placed under the slab to reduce subgrade drag 
fraction and aid in curing. If a moisture sensitive surface treatment is to be 
applied to the slab surface, the architect should consider placement of a 
plastic sheet between the slab and sand layer to mitigate moisture 
migration from the subgrade. 

 
6.8 Control of Ground Water and Surface Waters 

 
Lot grades within 10 feet of the foundations should have a minimum gradient of at 
least 5 percent away from the foundation and be directed to areas drains or some 
other collective drainage system. Impervious surfaces within 10 feet of the building 
foundation should slope away at a minimum gradient of 2 percent. Excavation of 
drainage swales next to the building may necessitate deepened foundations. 
 
Regarding Low Impact Development (LID) measures, we are of the opinion that 
infiltration basins, and other onsite storm water retention and infiltration systems 
can potentially create adverse perched ground water conditions when not installed 
using proper design recommendations (such as the use of liners) and infiltration 
design parameters. However, additional investigation regarding the infiltration 
characteristics of the site soils will be required before the use of LID infiltration 
devices may be recommend for the site. 
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Surface drainage should be controlled at all times and carefully taken into 
consideration during precise grading, landscaping, and construction of site 
improvements. Positive drainage (e.g., roof gutters, downspouts, area drains, etc.) 
should be provided to direct surface water away from structures and improvements 
and towards the street or suitable drainage devices. Ponding of water adjacent to 
structures or pavements should be avoided. Roof gutters, downspouts, and area 
drains should be aligned so as to transport surface water to a minimum distance of 
5 feet away from structures. The performance of structural foundations is 
dependent upon maintaining adequate surface drainage away from structures.  
 
The impact of heavy irrigation or inadequate runoff gradient can create perched 
water conditions, resulting in seepage or shallow ground water conditions where 
previously none existed. Maintaining adequate surface drainage and controlled 
irrigation will significantly reduce the potential for nuisance-type moisture 
problems. To reduce differential earth movements such as heaving and shrinkage 
due to the change in moisture content of foundation soils, which may cause 
distress to a structure and improvements, moisture content of the soils surrounding 
the structure should be kept as relatively constant as possible. Below grade 
planters should not be situated adjacent to structures or pavements unless 
provisions for drainage such as catch basins and drains are made. 
 
All area drain inlets should be maintained and kept clear of debris in order to 
function properly. In addition, landscaping should not cause any obstruction to site 
drainage. Rerouting of drainage patterns and/or installation of area drains should 
be performed, if necessary, by a qualified civil engineer or a landscape architect. 
 
We recommend against the exclusive use of either highly expansive clayey soils 
or poorly-graded sands. Highly expansive soils are generally known to be subject 
to surficial failures when exposed in slope faces. Poorly-graded sands utilized in 
slope faces may be subject to excessive erosion and rilling. A mixture of clayey 
soils and sandy soils is recommended to reduce overall expansion potential and 
slope erosion and increase surficial slope stability. We recommend that a mature 
of soils be approved by the project geotechnical specialist prior to placement in 
fill slopes. 

 
Cut and fill slopes should be provided with appropriate surface drainage features 
and landscaped with drought tolerant, slope stabilizing vegetation as soon as 
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possible after grading to minimize potential for erosion. Berms should be 
provided at the top of all slopes and drainage directed such that surface runoff on 
slope faces is minimized. 

 
6.9 Slopes 

 
We recommend against the exclusive use of either highly expansive clayey soils 
or poorly-graded sands. Highly expansive soils are generally known to be subject 
to surficial failures when exposed in slope faces.  Poorly-graded sands utilized in 
slope faces may be subject to excessive erosion and rilling.  A mixture of clayey 
soils and sandy soils is recommended to reduce overall expansion and slope 
erosion and increase surficial slope stability.  We recommend that a mixture of 
soils be approved by the project geotechnical specialist prior to placement in fill 
slopes. 
 
Cut and fill slopes should be provided with appropriate surface drainage features 
and landscaped with drought tolerant, slope stabilizing vegetation as soon as 
possible after grading to minimize potential for erosion.  Berms should be 
provided at the top of all slope and drainage directed such that surface runoff on 
slope faces is minimized. 
 

6.10 Slope Maintenance Guidelines 
  

It is the responsibility of the owner to maintain the slopes, including adequate 
planting, proper irrigation and maintenance, and repair of faulty irrigation 
systems. To reduce the potential for erosion and slumping of graded slopes, all 
slopes should be planted with ground cover, shrubs, and plants that develop 
dense, deep root structures and require minimal irrigation. Slope planting should 
be carried out as soon as practical upon completion of grading. Surface-water 
runoff and standing water at the top-of-slopes should be avoided. 
Oversteepening of slopes should be avoided during construction activities and 
landscaping. Maintenance of proper lot drainage, undertaking of property 
improvements in accordance with sound engineering practices, and proper 
maintenance of vegetation, including regular slope irrigation, should be 
performed. Slope irrigation sprinklers should be adjusted to provide maximum 
uniform coverage with minimal of water usage and overlap. Overwatering and 
consequent runoff and ground saturation should be avoided. If automatic 
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sprinklers systems are installed, their use must be adjusted to account for rainfall 
conditions. 
 
Trenches excavated on a slope face for any purpose should be properly 
backfilled and compacted in order to obtain a minimum of 90 percent relative 
compaction, in accordance with ASTM Test Method D1557. Excavations should 
not be made in areas of geogrid reinforcement and slope irrigation lines should 
be placed on face of slope. Observation/testing and acceptance by the 
geotechnical consultant during trench backfill are recommended. A rodent-control 
program should be established and maintained. Prior to planting, recently graded 
slopes should be temporarily protected against erosion resulting from rainfall, by 
the implementing slope protection measures such as polymer covering, jute 
mesh, etc. 
 

6.11 Construction Observation 
 
The recommendations provided in this report are based on preliminary design 
information and subsurface conditions disclosed by widely spaced excavations. 
The interpolated subsurface conditions should be checked by Leighton and 
Associates, Inc. in the field during construction. Construction observation of all 
onsite excavations and field density testing of all compacted fill should be 
performed by a representative of this office. We recommend that all excavations 
be mapped by the geotechnical consultant during grading to determine if any 
potentially adverse geologic conditions exist at the site.  
 

6.12 Plan Review 
 
Final project grading and foundation plans should be reviewed by Leighton and 
Associates, Inc. as part of the design development process to ensure that 
recommendations in this report are incorporated in project plans. 
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7.0  LIMITATIONS 
 
 

The conclusions and recommendations presented in this report are based in part upon 
data that were obtained from a limited number of observations, site visits, excavations, 
samples, and tests. Such information is by necessity incomplete. The nature of many 
sites is such that differing geotechnical or geological conditions can occur within small 
distances and under varying climatic conditions. Changes in subsurface conditions can 
and do occur over time. Therefore, the findings, conclusions, and recommendations 
presented in this report can be relied upon only if Leighton has the opportunity to 
observe the subsurface conditions during grading and construction of the project, in 
order to confirm that our preliminary findings are representative for the site. 
 
An information sheet prepared by ASFE is also included as Appendix F. We 
recommend that all individuals utilizing this report read the limitations along with the 
attached document. 
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Portland cement concrete

Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay

Inorganic clay; high plasticity, fat clays
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UNDOCUMENTED FILL (Afu)
@ 0':  Brown silty fine sandy GRAVEL-COBBLE, damp, medium loose.

@ 5':  Brown to reddish-brown, silty fine to medium sandy
GRAVEL-COBBLE, damp, loose.

@ 10':  Added water during drilling
Brown silty fine to coarse sandy GRAVEL-COBBLE (abundant) loose,

damp.
@ 11':  Caving conditions.

@ 15':  Brown silty sandy GRAVEL-COBBLE, loose, dry to damp, caving
conditions.

@ 17':  Added water.

@ 20':  Light brown, silty sandy GRAVEL-COBBLE (large), dry, loose.

@ 22':  Added water.

@ 24':  Added water during drilling.

@ 25':  Light brown, silty GRAVEL-COBBLE, medium dense, dry to
damp.
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@ 30':  Added water
Light brown, silty sandy GRAVEL-COBBLE (large), damp, medium dense

(sample very wet), caving conditions.

@ 36':  Added water.

STADIUM CONGLOMERATE (Tsd)
@ 37':  Reddish-brown, clayey sandy GRAVEL-COBBLE conglomerate,

damp, very dense.

@ 40':  Reddish-brown, clayey, sandy GRAVEL-COBBLE, conglomerate,
damp, dense.

Total Depth = 45 Feet
No groundwater encountered at time of drilling
Backfilled with grout on 7/11/12.
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UNDOCUMENTED FILL (Afu)
@ 0':  Light brown, silty sandy GRAVEL-COBBLE, dry, medium dense.

@ 5':  Add water during drilling due to caving hole, loose.

@ 7':  Gray-brown abundant cobble, caving conditions.

@ 10':  Start with no water
Light brown.

@ 15':  On large cobble, medium dense.

@ 17':  Brown increase in moisture content, increase in clay content, slightly
micaceous, slight decrease in cobble content, organic odor, dark
fragments in cuttings.

STADIUM CONGLOMERATE (Tst)
@ 21':  Brown, clayey sandy GRAVEL-COBBLE conglomerate, damp to

moist, very dense.

@ 25':  Light brown, silty fine to coarse sandy GRAVEL-COBBLE
CONGLOMERATE, damp, very dense, micaceous.
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Total Depth = 30 Feet
No groundwater encountered at time of drilling
Backfilled with grout on 7/11/12.

GEOTECHNICAL TEST PIT LOG  B-2
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ARTIFICIAL FILL (Afu)
@ 0':  Brown, silty sandy GRAVEL-COBBLE (large), loose to medium

dense.

@ 2':  Grayish-brown sandy GRAVEL-COBBLE (abundant), dry, dense.

STADIUM CONGLOMERATE (Tst)
@ 5':  Grayish-brown sandy GRAVEL-COBBLE (abundant), dry, dense.

@ 10':  Grayish-brown, sandy GRAVEL-COBBLE (large), dry, dense.

@ 15':  Light brown silty fine to medium sandy GRAVEL-COBBLE, dry to
damp, dense.

Total Depth = 20 Feet
No groundwater encountered at time of drilling
Backfilled with grout on 7/12/12.
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ARTIFICIAL FILL (Afu)
@ 0':  Light reddish-brown, silty sandy GRAVEL-COBBLE (large) dry,

very dense.

STADIUM CONGLOMERATE (Tst)
@ 2':  Grayish-brown, clayey sandy GRAVEL-COBBLE, dry to damp, very

dense.

@ 5':  Added water during drilling
@ 5':  Grayish-brown, clayey sandy GRAVEL-COBBLE, dry to damp, very

dense.

@ 10':  Light gray, sandy GRAVEL-COBBLE (large), dry, very dense
(cobbles, broke buttons on bit, one hour repair).

@ 14':  Added water.

@ 15':  Grayish-brown, silty sandy GRAVEL-COBBLE (abundant), dry,
very dense.

@ 20':  Grayish-brown, clayey sandy GRAVEL-COBBLE, damp, very
dense.

@ 23':  Added water during drilling.

@ 25':  Grayish-brown, clayey sandy GRAVEL-COBBLE (abundant),
damp, very dense.

GEOTECHNICAL TEST PIT LOG  B-4
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The Soil Description applies only to a location of the exploration at the time of
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@ 30':  Olive-brown, sandy clayey GRAVEL-COBBLE, damp, very dense.

@ 33':  Added water during drilling.

@ 35':  Grayish-brown, clayey sandy GRAVEL-COBBLE, dry to damp,
dense.

Total Depth = 40 Feet
No groundwater encountered at time of drilling
Backfilled with grout on 7/12/12.
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STADIUM CONGLOMERATE (Tst)
@ 0':  Light reddish-brown, silty sandy GRAVEL-COBBLE (large), damp,

dense.

@ 5':  Grayish-brown, silty sandy GRAVEL-COBBLE, dry, dense.

@ 10':  Light brown, silty sandy GRAVEL-COBBLE (abundant), damp,
dense.

@ 12':  Added water during drilling.

@ 15':  Grayish-brown, silty sandy GRAVEL.

@ 18':  Added water.

@ 20':  Grayish-brown, silty sandy GRAVEL-COBBLE (large), damp,
dense.

@ 25':  Grayish-brown to reddish-brown, silty sandy GRAVEL-COBBLE
(abundant), damp, dense.

GEOTECHNICAL TEST PIT LOG  B-5
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@ 30':  Grayish-brown, silty sandy GRAVEL-COBBLE, damp, dense.

@ 35':  Grayish-brown, sandy GRAVEL-COBBLE conglomerate
(abundant), damp, very dense.

@ 39':  Added water.

@ 40':  Grayish-brown, silty sandy GRAVEL-COBBLE conglomerate,
damp, very dense.

Total Depth = 45 Feet
No groundwater encountered at time of drilling
Backfilled with grout on 7/12/12.

GEOTECHNICAL TEST PIT LOG  B-5
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The Soil Description applies only to a location of the exploration at the time of
drilling.  Subsurface conditions may differ at other locations and may change
with time.  The description is a simplification of the actual conditions
encountered.  Transitions between soil types may be gradual.D
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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Laboratory Testing Procedures and Test Results 
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C-1 
 

APPENDIX C 
 

Laboratory Testing Procedures and Test Results 
 
 

Moisture Determination Tests: Moisture content determinations were performed on 
representative samples obtained from the test pit excavations. The results of these tests 
are presented on the test pit logs.  
 
Expansion Index Tests: The expansion potential of selected materials was evaluated by 
the Expansion Index Text, ASTM Test Method 4829. Specimens are molded under a 
given compactive energy to approximately 50 percent saturation. The prepared 1-inch 
thick by 4-inch diameter specimens are loaded to an equivalent 144 psf surcharge and 
are inundated with water until volumetric equilibrium is reached. The results of these tests 
are presented in the table below: 
 

Sample Location Description 
Expansion 

Index 
Expansion 
Potential 

TP-9 @ 3-6’ 
Light Brown to Gray Brown, Silty 
Clay (Mission Valley Formation) 

68 Medium 

TP-10 @ 1-2’ Red Brown Sandy Clay (Topsoil) 114 High 

 
Particle/Grain Size Analysis (ASTM D422): Particle size analysis was performed by 
mechanical sieving and wash sieving methods according to ASTM D422 and D4318. The 
percent fine particles from these analyses are summarized below. 
 

Sample Location Percent Passing No. 200 Sieve 

TP-7 @ 1-2’ 16.5 

TP-9 @ 3-6’ 75.6 

TP-10 @ 1-2’ 60 

TP-11 @ 2-6’ 8.7 
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APPENDIX C (Continued) 
 

 
Soluble Sulfates: The soluble contents of selected samples were determined by standard 
geochemical methods. The test results are presented in the table below: 
 

Sample Location Sulfate Content (%) 

TP-7 @ 1-2’ Less than 0.015 

TP-9 @ 3-6’ 0.027 

 
Chloride Content:  Chloride content was tested in accordance with DOT Test Method No. 
422. The results are presented below: 
 

Sample Location Chloride Content, ppm 

TP-7 @ 1-2’ 84 

TP-9 @ 3-6’ 572 

 
Minimum Resistivity and pH Tests: Minimum resistivity and pH tests were performed in 
general accordance with California Test Method 643. The results are presented in the 
table below: 
 

Sample Location pH 
Minimum Resistivity       

(ohms-cm) 

TP-7 @ 1-2’ 5.4 4,709 

TP-9 @ 3-6’ 4.36 392 
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58 ** **25TP-7 1.0-2.0

Boring No.: Sample No.:

B1

Visual Sample Description:

Depth (ft.):

(GM)s: PALE REDDISH-BROWN SILTY 
GRAVEL WITH SAND

**

Rev. 09-11

ATTERBERG LIMITS, PARTICLE - SIZE CURVE
ASTM D 4318, D 422

CLC SCRIPPS

(GM)s 17

Project No.:

GRAVEL SAND FINES

  COARSE FINE  CRSE MEDIUM      FINE SILT / CLAY

Soil Type LL,PL,PI

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER
3.0"      1 1/2"      3/4"      3/8"       #4         #8        #16        #30        #50      #100      #200
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0 ** **24TP-9 3.0-6.0

Boring No.: Sample No.:

B1

Visual Sample Description:

Depth (ft.):

(CL)s: PALE YELLOW CLAY WITH SAND

**

Rev. 09-11

ATTERBERG LIMITS, PARTICLE - SIZE CURVE
ASTM D 4318, D 422

CLC SCRIPPS

(CL)s 76

Project No.:

GRAVEL SAND FINES

  COARSE FINE  CRSE MEDIUM      FINE SILT / CLAY

Soil Type LL,PL,PI

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER
3.0"      1 1/2"      3/4"      3/8"       #4         #8        #16        #30        #50      #100      #200

GR:SA:FI
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Soil Type LL,PL,PI

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER
3.0"      1 1/2"      3/4"      3/8"       #4         #8        #16        #30        #50      #100      #200

GR:SA:FI

GRAVEL SAND FINES

  COARSE FINE  CRSE MEDIUM      FINE SILT / CLAY

**

Rev. 09-11

ATTERBERG LIMITS, PARTICLE - SIZE CURVE
ASTM D 4318, D 422

CLC SCRIPPS

s(GP-GC) 9

Project No.:

TP-11 2.0-6.0

Boring No.: Sample No.:

B1

Visual Sample Description:

Depth (ft.):

s(GP-GC): REDDISH-BROWN SANDY, POORLY-
GRADED GRAVEL WITH SILTY CLAY

39
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GRAVEL FINES
FINE CLAY  COARSE  CRSE MEDIUM

SAND
SILT     FINE

HYDROMETER
  3.0"        1 1/2"      3/4"         3/8"         #4          #8         #16         #30       #50        #100        #200
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER

Project No.:
TP-10 Sample No.:

CLC/Scripps Ranch CCRC

Soil Identification: Strong brown sandy lean clay s(CL)

042499-002
Exploration No.:

s(CL)

Project Name:

N/A : N/A :

 PARTICLE - SIZE 
DISTRIBUTION             

ASTM D 422 GR:SA:FI : (%) 60
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Appendix D 
 

Calculations 
 
 
  















Case: 2 H:1 V Slope / Compacted Fill @ 90% R.C.

Depth of Saturation (ft), Z = 3
Buoyant Unit Weight of Soil (pcf), b = 62.6

Total Unit Weight of Soil (pcf), t = 125

Slope Angle,  = 26.6
Angle of Internal Friction,  = 30
Cohesion (psf), c = 200

Force Tending To Cause Movement:
FD = Zt sin 2 = 150.14 lb/ft

Force Tending To Resist Movement:
FR = Zb cos2 tan c

= 286.69 lb/ft

F.S. : 2Zb cos2 tan 2c 

        Zt sin 2

F.S. = 1.91

Project Name : The Glen at Scripps Ranch

Project Number : 042499-002SURFICIAL STABILITY

SURFICIAL SLOPE STABILITY ANALYSIS
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Case: 2 H:1 V Slope / Mission Valley Formation

Depth of Saturation (ft), Z = 3
Buoyant Unit Weight of Soil (pcf), b = 67.6

Total Unit Weight of Soil (pcf), t = 130

Slope Angle,  = 26.6
Angle of Internal Friction,  = 28
Cohesion (psf), c = 500

Force Tending To Cause Movement:
FD = Zt sin 2 = 156.14 lb/ft

Force Tending To Resist Movement:
FR = Zb cos2 tan c

= 586.21 lb/ft

F.S. : 2Zb cos2 tan 2c 

        Zt sin 2

F.S. = 3.75

Project Name : The Glen at Scripps Ranch

Project Number : 042499-002SURFICIAL STABILITY

SURFICIAL SLOPE STABILITY ANALYSIS
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Case: 2 H:1 V Slope / Pomerado Formation

Depth of Saturation (ft), Z = 3
Buoyant Unit Weight of Soil (pcf), b = 72.6

Total Unit Weight of Soil (pcf), t = 135

Slope Angle,  = 26.6
Angle of Internal Friction,  = 36
Cohesion (psf), c = 300

Force Tending To Cause Movement:
FD = Zt sin 2 = 162.15 lb/ft

Force Tending To Resist Movement:
FR = Zb cos2 tan c

= 426.52 lb/ft

F.S. : 2Zb cos2 tan 2c 

        Zt sin 2

F.S. = 2.63

Project Name : The Glen at Scripps Ranch

Project Number : 042499-002SURFICIAL STABILITY

SURFICIAL SLOPE STABILITY ANALYSIS
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Case: 2 H:1 V Slope / Stadium Conglomerate 

Depth of Saturation (ft), Z = 3
Buoyant Unit Weight of Soil (pcf), b = 72.6

Total Unit Weight of Soil (pcf), t = 135

Slope Angle,  = 26.6
Angle of Internal Friction,  = 38
Cohesion (psf), c = 400

Force Tending To Cause Movement:
FD = Zt sin 2 = 162.15 lb/ft

Force Tending To Resist Movement:
FR = Zb cos2 tan c

= 536.05 lb/ft

F.S. : 2Zb cos2 tan 2c 

        Zt sin 2

F.S. = 3.31

Project Name : The Glen at Scripps Ranch

Project Number : 042499-002SURFICIAL STABILITY

SURFICIAL SLOPE STABILITY ANALYSIS
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Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Occupancy Category

User–Specified Input
CLC 
Wed October 31, 2012 21:46:40 UTC

2006/2009 International Building Code 
(which makes use of 2002 USGS hazard data) 

32.9006°N, 117.0891°W 

Site Class C – “Very Dense Soil and Soft Rock” 

Occupancy Category I 

USGS–Provided Output

SS = 1.020 g SMS = 1.020 g SDS = 0.680 g

S1 = 0.369 g SM1 = 0.528 g SD1 = 0.352 g

  

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge. 

Page 1 of 1Design Maps Summary Report

10/31/2012http://geohazards.usgs.gov/designmaps/us/summary.php?template=minimal&latitude=32....



Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Occupancy Category

User–Specified Input
CLC 
Wed October 31, 2012 21:47:29 UTC

2006/2009 International Building Code 
(which makes use of 2002 USGS hazard data) 

32.9006°N, 117.0891°W 

Site Class D – “Stiff Soil” 

Occupancy Category I 

USGS–Provided Output

SS = 1.020 g SMS = 1.114 g SDS = 0.743 g

S1 = 0.369 g SM1 = 0.613 g SD1 = 0.409 g

  

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge. 

Page 1 of 1Design Maps Summary Report

10/31/2012http://geohazards.usgs.gov/designmaps/us/summary.php?template=minimal&latitude=32....
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                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: 042499-002                                    
                                                     DATE: 10-31-2012   
 
JOB NAME: CLC                                           
 
CALCULATION NAME: Test Run Analysis                             
 
FAULT-DATA-FILE NAME: C:\Program Files\EQFAULT1\CGSFLTE.DAT                                                     
 
SITE COORDINATES: 
   SITE LATITUDE:  32.9006 
   SITE LONGITUDE:  117.0891 
 
SEARCH RADIUS:   100  mi 
 
ATTENUATION RELATION:   2) Boore et al. (1997) Horiz. - NEHRP C (520)               
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  cd_2drp 
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQFAULT1\CGSFLTE.DAT                                                    
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
 
 
 
 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
 
Page  1  
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
ROSE CANYON                     |   9.8(  15.7)|   7.2    |   0.223  |   IX  
CORONADO BANK                   |  22.7(  36.5)|   7.6    |   0.148  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  26.5(  42.6)|   7.1    |   0.101  |   VII 
ELSINORE (JULIAN)               |  29.0(  46.6)|   7.1    |   0.094  |   VII 
ELSINORE (TEMECULA)             |  33.2(  53.4)|   6.8    |   0.073  |   VII 
EARTHQUAKE VALLEY               |  35.3(  56.8)|   6.5    |   0.059  |   VI  
ELSINORE (COYOTE MOUNTAIN)      |  42.4(  68.3)|   6.8    |   0.060  |   VI  
SAN JACINTO-COYOTE CREEK        |  51.1(  82.2)|   6.6    |   0.047  |   VI  
SAN JACINTO-ANZA                |  51.1(  82.3)|   7.2    |   0.064  |   VI  
ELSINORE (GLEN IVY)             |  53.4(  86.0)|   6.8    |   0.050  |   VI  
SAN JACINTO - BORREGO           |  55.9(  90.0)|   6.6    |   0.044  |   VI  
PALOS VERDES                    |  56.0(  90.1)|   7.3    |   0.063  |   VI  
SAN JOAQUIN HILLS               |  57.8(  93.1)|   6.6    |   0.052  |   VI  
SAN JACINTO-SAN JACINTO VALLEY  |  58.8(  94.7)|   6.9    |   0.049  |   VI  
SUPERSTITION MTN. (San Jacinto) |  68.0( 109.4)|   6.6    |   0.037  |    V  
NEWPORT-INGLEWOOD (L.A.Basin)   |  68.7( 110.6)|   7.1    |   0.048  |   VI  
CHINO-CENTRAL AVE. (Elsinore)   |  69.0( 111.1)|   6.7    |   0.047  |   VI  
LAGUNA SALADA                   |  71.1( 114.4)|   7.0    |   0.045  |   VI  
ELMORE RANCH                    |  72.2( 116.2)|   6.6    |   0.036  |    V  
SUPERSTITION HILLS (San Jacinto)|  73.0( 117.5)|   6.6    |   0.035  |    V  
WHITTIER                        |  73.1( 117.7)|   6.8    |   0.039  |    V  
SAN ANDREAS - San Bernardino M-1|  77.3( 124.4)|   7.5    |   0.054  |   VI  
SAN ANDREAS - Whole M-1a        |  77.3( 124.4)|   8.0    |   0.071  |   VI  
SAN ANDREAS - SB-Coach. M-1b-2  |  77.3( 124.4)|   7.7    |   0.061  |   VI  
SAN ANDREAS - SB-Coach. M-2b    |  77.3( 124.4)|   7.7    |   0.061  |   VI  
SAN JACINTO-SAN BERNARDINO      |  77.6( 124.9)|   6.7    |   0.036  |    V  
SAN ANDREAS - Coachella M-1c-5  |  78.0( 125.6)|   7.2    |   0.046  |   VI  
BURNT MTN.                      |  82.1( 132.2)|   6.5    |   0.031  |    V  
PINTO MOUNTAIN                  |  82.6( 132.9)|   7.2    |   0.044  |   VI  
PUENTE HILLS BLIND THRUST       |  84.1( 135.3)|   7.1    |   0.050  |   VI  
EUREKA PEAK                     |  85.1( 137.0)|   6.4    |   0.028  |    V  
BRAWLEY SEISMIC ZONE            |  85.9( 138.3)|   6.4    |   0.028  |    V  
IMPERIAL                        |  88.3( 142.1)|   7.0    |   0.038  |    V  
SAN JOSE                        |  89.9( 144.6)|   6.4    |   0.033  |    V  
CUCAMONGA                       |  90.3( 145.4)|   6.9    |   0.043  |   VI  
NORTH FRONTAL FAULT ZONE (West) |  91.7( 147.6)|   7.2    |   0.050  |   VI  
SIERRA MADRE                    |  92.5( 148.9)|   7.2    |   0.049  |   VI  
NORTH FRONTAL FAULT ZONE (East) |  92.6( 149.0)|   6.7    |   0.038  |    V  
LANDERS                         |  95.1( 153.1)|   7.3    |   0.042  |   VI  
CLEGHORN                        |  95.4( 153.6)|   6.5    |   0.027  |    V  
 
 
 
 
 
 
 
 
 
 
 



 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
 
Page  2  
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
SAN ANDREAS - Cho-Moj M-1b-1    |  98.9( 159.1)|   7.8    |   0.053  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  98.9( 159.1)|   7.8    |   0.053  |   VI  
SAN ANDREAS - Mojave M-1c-3     |  98.9( 159.1)|   7.4    |   0.043  |   VI  
UPPER ELYSIAN PARK BLIND THRUST | 99.7 ( 160.5)|   6.4    |   0.030  |    V  
******************************************************************************* 
-END OF SEARCH-   44 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE ROSE CANYON                      FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 9.8 MILES (15.7 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.2225 g 



 
 
 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: 042499-002                                    
                                                     DATE: 10-31-2012   
 
JOB NAME: CLC                                           
 
CALCULATION NAME: Test Run Analysis                             
 
FAULT-DATA-FILE NAME: C:\Program Files\EQFAULT1\CGSFLTE.DAT                                                     
 
SITE COORDINATES: 
   SITE LATITUDE:  32.9006 
   SITE LONGITUDE:  117.0891 
 
SEARCH RADIUS:   100  mi 
 
ATTENUATION RELATION:   3) Boore et al. (1997) Horiz. - NEHRP D (250)               
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  cd_2drp 
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQFAULT1\CGSFLTE.DAT                                                    
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
 
 
 
 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
 
Page  1  
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
ROSE CANYON                     |   9.8(  15.7)|   7.2    |   0.292  |   IX  
CORONADO BANK                   |  22.7(  36.5)|   7.6    |   0.194  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  26.5(  42.6)|   7.1    |   0.133  |  VIII 
ELSINORE (JULIAN)               |  29.0(  46.6)|   7.1    |   0.124  |   VII 
ELSINORE (TEMECULA)             |  33.2(  53.4)|   6.8    |   0.095  |   VII 
EARTHQUAKE VALLEY               |  35.3(  56.8)|   6.5    |   0.077  |   VII 
ELSINORE (COYOTE MOUNTAIN)      |  42.4(  68.3)|   6.8    |   0.079  |   VII 
SAN JACINTO-COYOTE CREEK        |  51.1(  82.2)|   6.6    |   0.061  |   VI  
SAN JACINTO-ANZA                |  51.1(  82.3)|   7.2    |   0.084  |   VII 
ELSINORE (GLEN IVY)             |  53.4(  86.0)|   6.8    |   0.066  |   VI  
SAN JACINTO - BORREGO           |  55.9(  90.0)|   6.6    |   0.057  |   VI  
PALOS VERDES                    |  56.0(  90.1)|   7.3    |   0.083  |   VII 
SAN JOAQUIN HILLS               |  57.8(  93.1)|   6.6    |   0.068  |   VI  
SAN JACINTO-SAN JACINTO VALLEY  |  58.8(  94.7)|   6.9    |   0.064  |   VI  
SUPERSTITION MTN. (San Jacinto) |  68.0( 109.4)|   6.6    |   0.049  |   VI  
NEWPORT-INGLEWOOD (L.A.Basin)   |  68.7( 110.6)|   7.1    |   0.063  |   VI  
CHINO-CENTRAL AVE. (Elsinore)   |  69.0( 111.1)|   6.7    |   0.062  |   VI  
LAGUNA SALADA                   |  71.1( 114.4)|   7.0    |   0.059  |   VI  
ELMORE RANCH                    |  72.2( 116.2)|   6.6    |   0.047  |   VI  
SUPERSTITION HILLS (San Jacinto)|  73.0( 117.5)|   6.6    |   0.047  |   VI  
WHITTIER                        |  73.1( 117.7)|   6.8    |   0.052  |   VI  
SAN ANDREAS - San Bernardino M-1|  77.3( 124.4)|   7.5    |   0.072  |   VI  
SAN ANDREAS - Whole M-1a        |  77.3( 124.4)|   8.0    |   0.093  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  77.3( 124.4)|   7.7    |   0.079  |   VII 
SAN ANDREAS - SB-Coach. M-2b    |  77.3( 124.4)|   7.7    |   0.079  |   VII 
SAN JACINTO-SAN BERNARDINO      |  77.6( 124.9)|   6.7    |   0.047  |   VI  
SAN ANDREAS - Coachella M-1c-5  |  78.0( 125.6)|   7.2    |   0.061  |   VI  
BURNT MTN.                      |  82.1( 132.2)|   6.5    |   0.040  |    V  
PINTO MOUNTAIN                  |  82.6( 132.9)|   7.2    |   0.058  |   VI  
PUENTE HILLS BLIND THRUST       |  84.1( 135.3)|   7.1    |   0.066  |   VI  
EUREKA PEAK                     |  85.1( 137.0)|   6.4    |   0.037  |    V  
BRAWLEY SEISMIC ZONE            |  85.9( 138.3)|   6.4    |   0.037  |    V  
IMPERIAL                        |  88.3( 142.1)|   7.0    |   0.050  |   VI  
SAN JOSE                        |  89.9( 144.6)|   6.4    |   0.043  |   VI  
CUCAMONGA                       |  90.3( 145.4)|   6.9    |   0.056  |   VI  
NORTH FRONTAL FAULT ZONE (West) |  91.7( 147.6)|   7.2    |   0.065  |   VI  
SIERRA MADRE                    |  92.5( 148.9)|   7.2    |   0.065  |   VI  
NORTH FRONTAL FAULT ZONE (East) |  92.6( 149.0)|   6.7    |   0.050  |   VI  
LANDERS                         |  95.1( 153.1)|   7.3    |   0.055  |   VI  
CLEGHORN                        |  95.4( 153.6)|   6.5    |   0.036  |    V  
 
 
 
 
 
 
 
 
 
 
 



 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
 
Page  2  
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
SAN ANDREAS - Cho-Moj M-1b-1    |  98.9( 159.1)|   7.8    |   0.069  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  98.9( 159.1)|   7.8    |   0.069  |   VI  
SAN ANDREAS - Mojave M-1c-3     |  98.9( 159.1)|   7.4    |   0.056  |   VI  
UPPER ELYSIAN PARK BLIND THRUST | 99.7 ( 160.5)|   6.4    |   0.040  |    V  
******************************************************************************* 
-END OF SEARCH-   44 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE ROSE CANYON                      FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 9.8 MILES (15.7 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.2920 g 
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 1.0 General 
 

1.1 Intent 
 
These General Earthwork and Grading Specifications are for the grading and 
earthwork shown on the approved grading plan(s) and/or indicated in the 
geotechnical report(s).  These Specifications are a part of the recommendations 
contained in the geotechnical report(s).  In case of conflict, the specific 
recommendations in the geotechnical report shall supersede these more general 
Specifications.  Observations of the earthwork by the project Geotechnical 
Consultant during the course of grading may result in new or revised 
recommendations that could supersede these specifications or the 
recommendations in the geotechnical report(s).   

 
1.2 The Geotechnical Consultant of Record 
 

Prior to commencement of work, the owner shall employ the Geotechnical 
Consultant of Record (Geotechnical Consultant).  The Geotechnical Consultants 
shall be responsible for reviewing the approved geotechnical report(s) and 
accepting the adequacy of the preliminary geotechnical findings, conclusions, and 
recommendations prior to the commencement of the grading. 

 
  Prior to commencement of grading, the Geotechnical Consultant shall review the 

"work plan" prepared by the Earthwork Contractor (Contractor) and schedule 
sufficient personnel to perform the appropriate level of observation, mapping, and 
compaction testing. 

 
  During the grading and earthwork operations, the Geotechnical Consultant shall 

observe, map, and document the subsurface exposures to verify the geotechnical 
design assumptions.  If the observed conditions are found to be significantly 
different than the interpreted assumptions during the design phase, the 
Geotechnical Consultant shall inform the owner, recommend appropriate changes 
in design to accommodate the observed conditions, and notify the review agency 
where required.  Subsurface areas to be geotechnically observed, mapped, 
elevations recorded, and/or tested include natural ground after it has been cleared 
for receiving fill but before fill is placed, bottoms of all "remedial removal" areas, 
all key bottoms, and benches made on sloping ground to receive fill. 

 
  The Geotechnical Consultant shall observe the moisture-conditioning and 

processing of the subgrade and fill materials and perform relative compaction 
testing of fill to determine the attained level of compaction.  The Geotechnical 
Consultant shall provide the test results to the owner and the Contractor on a 
routine and frequent basis. 
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1.3 The Earthwork Contractor 
 

The Earthwork Contractor (Contractor) shall be qualified, experienced, and 
knowledgeable in earthwork logistics, preparation and processing of ground to 
receive fill, moisture-conditioning and processing of fill, and compacting fill.  
The Contractor shall review and accept the plans, geotechnical report(s), and 
these Specifications prior to commencement of grading.  The Contractor shall be 
solely responsible for performing the grading in accordance with the plans and 
specifications. 

 
  The Contractor shall prepare and submit to the owner and the Geotechnical 

Consultant a work plan that indicates the sequence of earthwork grading, the 
number of "spreads" of work and the estimated quantities of daily earthwork 
contemplated for the site prior to commencement of grading.  The Contractor 
shall inform the owner and the Geotechnical Consultant of changes in work 
schedules and updates to the work plan at least 24 hours in advance of such 
changes so that appropriate observations and tests can be planned and 
accomplished.  The Contractor shall not assume that the Geotechnical Consultant 
is aware of all grading operations. 

 
  The Contractor shall have the sole responsibility to provide adequate equipment 

and methods to accomplish the earthwork in accordance with the applicable 
grading codes and agency ordinances, these Specifications, and the 
recommendations in the approved geotechnical report(s) and grading plan(s).  If, 
in the opinion of the Geotechnical Consultant, unsatisfactory conditions, such as 
unsuitable soil, improper moisture condition, inadequate compaction, insufficient 
buttress key size, adverse weather, etc., are resulting in a quality of work less than 
required in these specifications, the Geotechnical Consultant shall reject the work 
and may recommend to the owner that construction be stopped until the 
conditions are rectified. 

 
 
2.0 Preparation of Areas to be Filled 
 

2.1 Clearing and Grubbing 
 

Vegetation, such as brush, grass, roots, and other deleterious material shall be 
sufficiently removed and properly disposed of in a method acceptable to the 
owner, governing agencies, and the Geotechnical Consultant. 

 
  The Geotechnical Consultant shall evaluate the extent of these removals 

depending on specific site conditions.  Earth fill material shall not contain more 
than 1 percent of organic materials (by volume).  No fill lift shall contain more 
than 5 percent of organic matter.  Nesting of the organic materials shall not be 
allowed. 
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  If potentially hazardous materials are encountered, the Contractor shall stop work 
in the affected area, and a hazardous material specialist shall be informed 
immediately for proper evaluation and handling of these materials prior to 
continuing to work in that area. 

 
  As presently defined by the State of California, most refined petroleum products 

(gasoline, diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents 
that  are considered to be hazardous waste.   As such, the indiscriminate dumping 
or spillage of these fluids onto the ground may constitute a misdemeanor, 
punishable by fines and/or imprisonment, and shall not be allowed. 

 
2.2 Processing 
 

Existing ground that has been declared satisfactory for support of fill by the 
Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.  
Existing ground that is not satisfactory shall be overexcavated as specified in the 
following section.  Scarification shall continue until soils are broken down and 
free of large clay lumps or clods and the working surface is reasonably uniform, 
flat, and free of uneven features that would inhibit uniform compaction. 

 
2.3 Overexcavation 
 

In addition to removals and overexcavations recommended in the approved 
geotechnical report(s) and the grading plan, soft, loose, dry, saturated, spongy, 
organic-rich, highly fractured or otherwise unsuitable ground shall be 
overexcavated to competent ground as evaluated by the Geotechnical Consultant 
during grading. 

 
2.4 Benching 
 

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to 
vertical units), the ground shall be stepped or benched.  Please see the Standard 
Details for a graphic illustration.  The lowest bench or key shall be a minimum of 
15 feet wide and at least 2 feet deep, into competent material as evaluated by the 
Geotechnical Consultant.  Other benches shall be excavated a minimum height of 
4 feet into competent material or as otherwise recommended by the Geotechnical 
Consultant.  Fill placed on ground sloping flatter than 5:1 shall also be benched or 
otherwise overexcavated to provide a flat subgrade for the fill.   

 
2.5 Evaluation/Acceptance of Fill Areas 
 

All areas to receive fill, including removal and processed areas, key bottoms, and 
benches, shall be observed, mapped, elevations recorded, and/or tested prior to 
being accepted by the Geotechnical Consultant as suitable to receive fill.  The 
Contractor shall obtain a written acceptance from the Geotechnical Consultant 
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prior to fill placement.  A licensed surveyor shall provide the survey control for 
determining elevations of processed areas, keys, and benches. 

 
3.0 Fill Material 
 

3.1 General 
 

Material to be used as fill shall be essentially free of organic matter and other 
deleterious substances evaluated and accepted by the Geotechnical Consultant 
prior to placement.  Soils of poor quality, such as those with unacceptable 
gradation, high expansion potential, or low strength shall be placed in areas 
acceptable to the Geotechnical Consultant or mixed with other soils to achieve 
satisfactory fill material. 

 
3.2 Oversize 
 

Oversize material defined as rock, or other irreducible material with a maximum 
dimension greater than 8 inches, shall not be buried or placed in fill unless 
location, materials, and placement methods are specifically accepted by the 
Geotechnical Consultant.  Placement operations shall be such that nesting of 
oversized material does not occur and such that oversize material is completely 
surrounded by compacted or densified fill.  Oversize material shall not be placed 
within 10 vertical feet of finish grade or within 2 feet of future utilities or 
underground construction. 

 
3.3 Import 
 

If importing of fill material is required for grading, proposed import material shall 
meet the requirements of Section 3.1.  The potential import source shall be given 
to the Geotechnical Consultant at least 48 hours (2 working days) before 
importing begins so that its suitability can be determined and appropriate tests 
performed. 

 
4.0 Fill Placement and Compaction 
 

4.1 Fill Layers 
 

Approved fill material shall be placed in areas prepared to receive fill (per 
Section 3.0) in near-horizontal layers not exceeding 8 inches in loose thickness.  
The Geotechnical Consultant may accept thicker layers if testing indicates the 
grading procedures can adequately compact the thicker layers.  Each layer shall 
be spread evenly and mixed thoroughly to attain relative uniformity of material 
and moisture throughout. 
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4.2 Fill Moisture Conditioning 

 
Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to 
attain a relatively uniform moisture content at or slightly over optimum.  
Maximum density and optimum soil moisture content tests shall be performed in 
accordance with the American Society of Testing and Materials (ASTM Test 
Method D1557). 

 
4.3 Compaction of Fill 

 
After each layer has been moisture-conditioned, mixed, and evenly spread, it shall 
be uniformly compacted to not less than 90 percent of maximum dry density 
(ASTM Test Method D1557).  Compaction equipment shall be adequately sized 
and be either specifically designed for soil compaction or of proven reliability to 
efficiently achieve the specified level of compaction with uniformity. 

 
4.4 Compaction of Fill Slopes 

 
In addition to normal compaction procedures specified above, compaction of 
slopes shall be accomplished by backrolling of slopes with sheepsfoot rollers at 
increments of 3 to 4 feet in fill elevation, or by other methods producing 
satisfactory results acceptable to the Geotechnical Consultant.  Upon completion 
of grading, relative compaction of the fill, out to the slope face, shall be at least 
90 percent of maximum density per ASTM Test Method D1557. 

 
4.5 Compaction Testing 

 
Field-tests for moisture content and relative compaction of the fill soils shall be 
performed by the Geotechnical Consultant.  Location and frequency of tests shall 
be at the Consultant's discretion based on field conditions encountered.  
Compaction test locations will not necessarily be selected on a random basis.  
Test locations shall be selected to verify adequacy of compaction levels in areas 
that are judged to be prone to inadequate compaction (such as close to slope faces 
and at the fill/bedrock benches). 

 
4.6 Frequency of Compaction Testing 

 
Tests shall be taken at intervals not exceeding 2 feet in vertical rise and/or 
1,000 cubic yards of compacted fill soils embankment.  In addition, as a 
guideline, at least one test shall be taken on slope faces for each 5,000 square feet 
of slope face and/or each 10 feet of vertical height of slope.  The Contractor shall 
assure that fill construction is such that the testing schedule can be accomplished 
by the Geotechnical Consultant.  The Contractor shall stop or slow down the 
earthwork construction if these minimum standards are not met.   
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4.7 Compaction Test Locations 
 

The Geotechnical Consultant shall document the approximate elevation and 
horizontal coordinates of each test location.  The Contractor shall coordinate with 
the project surveyor to assure that sufficient grade stakes are established so that 
the Geotechnical Consultant can determine the test locations with sufficient 
accuracy.  At a minimum, two grade stakes within a horizontal distance of 100 
feet and vertically less than 5 feet apart from potential test locations shall be 
provided. 

 
 
5.0 Subdrain Installation 
 
 Subdrain systems shall be installed in accordance with the approved geotechnical 

report(s), the grading plan, and the Standard Details.  The Geotechnical Consultant may 
recommend additional subdrains and/or changes in subdrain extent, location, grade, or 
material depending on conditions encountered during grading.  All subdrains shall be 
surveyed by a land surveyor/civil engineer for line and grade after installation and prior 
to burial.  Sufficient time should be allowed by the Contractor for these surveys. 

 
 
6.0 Excavation 
 
 Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the 

Geotechnical Consultant during grading.  Remedial removal depths shown on 
geotechnical plans are estimates only.  The actual extent of removal shall be determined 
by the Geotechnical Consultant based on the field evaluation of exposed conditions 
during grading.  Where fill-over-cut slopes are to be graded, the cut portion of the slope 
shall be made, evaluated, and accepted by the Geotechnical Consultant prior to placement 
of materials for construction of the fill portion of the slope, unless otherwise 
recommended by the Geotechnical Consultant. 

 
 
7.0 Trench Backfills 
 

7.1 Safety 
 

The Contractor shall follow all OSHA and Cal/OSHA requirements for safety of 
trench excavations. 
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7.2 Bedding and Backfill 

 
All bedding and backfill of utility trenches shall be performed in accordance with 
the applicable provisions of Standard Specifications of Public Works 
Construction.  Bedding material shall have a Sand Equivalent greater than 30 
(SE>30).  The bedding shall be placed to 1 foot over the top of the conduit and 
densified.  Backfill shall be placed and densified to a minimum of 90 percent of 
relative compaction from 1 foot above the top of the conduit to the surface. 

 
  The Geotechnical Consultant shall test the trench backfill for relative compaction.  

At least one test should be made for every 300 feet of trench and 2 feet of fill. 
 

7.3 Lift Thickness 
 

Lift thickness of trench backfill shall not exceed those allowed in the Standard 
Specifications of Public Works Construction unless the Contractor can 
demonstrate to the Geotechnical Consultant that the fill lift can be compacted to 
the minimum relative compaction by his alternative equipment and method. 

 
7.4 Observation and Testing 

 
The densification of the bedding around the conduits shall be observed by the 
Geotechnical Consultant. 
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