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1.0 SCOPE OF WORK 

This Foundation Report (FR) has been prepared by the Office of Geotechnical Design-South 2 (OGDS2), 
Branch-D to address the geotechnical design considerations for Soil Nail Wall-392 (SNW-392).  The wall 
is a feature within the State Route 15 (SR-15) Mid City Commuter Bike Facility, which extends from 
Adams Avenue to the Camino Del Rio South, in the City of San Diego, San Diego County, California, 
hereafter referred to as the project.  Figure 1 depicts the project location and an aerial photograph of the 
project site.  Figure 2 is the SNW-392 general plan provided by Caltrans Headquarters Design and 
utilized in the preparation of this FR. 

The purpose of this FR is to document subsurface geotechnical conditions, provide engineering evaluation 
of site conditions, and provide recommendations relevant to the design and construction of SNW-392.  
This report also establishes a geotechnical baseline to be used in assessing the existence and scope of 
changed site conditions.  The geotechnical information, evaluations, recommendations, and advisories 
contained in this FR supersede any information that may have been previously conveyed through 
correspondences or documents concerning the retaining wall addressed herein. 

The geotechnical investigation consisted of site reconnaissance, research of archived resources, 
subsurface exploration, engineering analyses, and retaining wall design.  A list of documents utilized to 
prepare this FR is contained in Section 16.0.  Coordinates, bearings, and grid distances are based on CCS, 
NAD83, Zone 6 (Epoch 1991.35).  Unless otherwise noted, all Stations are referenced to the “BF1 LINE” 
depicted in Figure 2. 

This FR was prepared in accordance with the guidelines set forth in the Caltrans: Foundation Report 
Preparation for Retaining Walls, July 2010.  A District Preliminary Geotechnical Report (DPGR) titled 
Bike Path Adjacent to Interstate-15 from Adams Avenue to Camino Del Rio South was prepared prior to 
the preparation of this FR.  No Structure Preliminary Geotechnical Report (SPGR) and/or Preliminary 
Foundation Report (PFR) were prepared prior to the preparation of this FR. 

A FR for SNW-392 was submitted to the District Project Manager September 27, 2012 titled State Route 
15 Bike Path from Adams Avenue to Camino Del Rio South, Soil Nail Wall-392.  This amended FR 
supersedes the FR submitted September 27, 2012. 

2.0 PROJECT DESCRIPTION 

The project is on SR-15 between Post Mile (PM) 5.6 and R6.0.  The project is encompassed by the much 
larger SR-15 Mid-City Bus Rapid Transit (BRT) Project, EA 11-2T1301/EFIS 1100000456, between PM 
R3.8 and R6.0.  Features constructed for the project are generally configured to accommodate the freeway 
expansion and ultimate footprint of the SR-15 Mid-City BRT Project.  Therefore, this FR is applicable to 
the segment of the SR-15 Mid-City BRT Project that coincides with the project limits. 

Between Adams Avenue and Camino Del Rio South, northbound SR-15 descends approximately three 
hundred-feet (300ft) in elevation at a moderate gradient from San Diego Mesa near the communities of 
City Heights, Normal Heights, and Kensington into Mission Valley.  The proposed bike facility will 
connect the urban communities on San Diego Mesa to established bike transit routes in Mission Valley 
and beyond. 

In the project area, SR-15 is a multi-lane urban freeway with mixed flow lanes, auxiliary lanes, paved 
shoulders, and a paved and earthen median.  The freeway alignment follows the tread of Ward Canyon, an 
incised canyon joined by several smaller tributary canyons and drainages.  The margins of the existing 
freeway facility abut the canyon walls such that steep natural terrain, steep cut slopes, and canyon fill 
slopes border much of the freeway.  SR-15 consists of a ten-lane Portland Cement Concrete (PCC) 
freeway with PCC shoulders.  The existing freeway lanes are twelve-feet (12ft) wide with eight-foot (8ft) 
wide inside shoulders and ten-foot (10ft) wide outside shoulders.  The existing median is approximately 
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thirty-feet (30ft) wide and consists of PCC shoulders, as well as PCC and unpaved areas between the 
median barriers that divide the northbound and southbound lanes.  The on and off ramp lanes and 
shoulders are paved with asphalt concrete (AC). 

Urban runoff from the project location is conveyed in a system of gutters, underground -drains, and pipes 
that discharge into a main pipe approximately twenty to thirty-feet (20ft-30ft) below the lanes of SR-15.  
The system conveys the urban runoff to the north and ultimately discharges into Mission Valley and the 
San Diego River. 

The bike facility will be aligned with the outside shoulder of the northbound lanes of SR-15.  The bike 
facility will be paved and striped to accommodate two way bicycle traffic.  The bike facility must 
accommodate maintenance vehicles with room for cyclists to pass any active maintenance zones.  
Therefore, a minimum level width of roughly twelve-feet (12ft) is desirable for the bike facility corridor. 

Due to the steep terrain within the narrow corridor, numerous retaining structures and steepened 
embankments, including SNW-392, will be necessary to accommodate the bike facility and provide the 
desired width and elevation within the available corridor. 

SNW-392 is proposed to be a soil nail wall.  Refer to Section 10.0 for the data pertaining to wall type 
selection.  SNW-392 will accommodate the elevated alignment of the bike facility adjacent to the Adams 
Avenue northbound onramp.  SNW-392 will roughly parallel SR-15 between Station 392+79.00 and 
Station 395+00.  The wall will be approximately two hundred and twenty one-feet (221ft) in length with a 
maximum design height of approximately fourteen-feet (14ft).  SNW-392 will be located on the slope 
above proposed Retaining Wall-391 (RW-391) and existing RW-33 and RW-33A. 

RW-391 is proposed to be a Caltrans Standard Type-1 Retaining Wall approximately one hundred and 
ninety nine-feet (199.0ft) in length with a maximum design height of approximately sixteen-feet (16.0ft).  
Information pertaining to the subsurface geotechnical conditions, engineering evaluation of site 
conditions, and recommendations relevant to the design and construction of RW-391 are not included in 
this FR.  Caltrans standard retaining walls proposed for the project, including RW-391, are addressed in a 
separate Geotechnical Design Report. 

Figure 1 depicts the approximate location and alignment of SNW-392.  Figure 2 is the general plan with 
the wall layout provided by Caltrans District 11 Design.  Typical cross sections, perpendicular to the wall 
alignment, are shown in Figure 3.  Figure 4 is the profile sheet provided by Caltrans District 11 Design 
and utilized in the preparation of this FR. 

3.0 AS-BUILT FOUNDATION DATA 

SNW-392 will be located approximately three hundred-feet (300ft) to the north of the Adams Avenue 
Overcrossing (OC).  The Adams Avenue OC, Bridge No. 57-0500, was originally constructed in 1960 
and widened in 1994.  The 1994 As-Built LOTB for the Adams Avenue OC is included in Appendix I. 

Two (2) retaining walls, RW-33 and RW-33A, which were constructed during the SR-15 widening in 
1996, are located along the Adams Avenue northbound onramp.  RW-33 is a Soil Nail Wall that connects 
to RW-33A.  RW-33A is a Caltrans Standard Type-2 Retaining Wall.  Combined, RW-33 and RW-33A 
are approximately three hundred and twelve-feet (312ft) in length and eight to eleven and one half-feet (8 
to 11.5ft) in height.  The retaining walls accommodate the severe grade difference between the onramp 
and the developed properties on the canyon rim above.  The retaining walls also accommodate an onramp 
meter enforcement area.  As-Built plans and LOTB for RW-33 and RW-33A are included in Appendix I.   

As-built plans from 1996 and existing utility plans prepared by CH2MHill for the SR-15 Mid City BRT 
Project depict telephone and electrical utilities located in the vicinity of SNW-392. 
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4.0 FIELD INVESTIGATION AND TESTING PROGRAM 

Limited geologic mapping along the alignment of SNW-392 was conducted as necessary to verify 
previously mapped site geology and to delineate the soil conditions anticipated to impact the design and 
construction of SNW-392. 

Abundant archived data on geology and soil conditions was acquired from reports for other projects in the 
area.  The lateral continuity of the horizontally layered sedimentary formations and exposures of geologic 
outcrops on existing slopes allow for the accurate characterization of site soils without an intensive 
subsurface investigation. .  Due to this abundance of data, the limited geologic mapping and number of 
exploratory borings performed was judged to be sufficient to accurately characterize the prevailing soil 
conditions. 

A subsurface investigation was conducted in May 2012 by CH2MHill.  Three (3) boring, A-12-036, A-
12-037, and A-12-038, were developed along the portion of the project alignment adjacent to the SR-15 
Mid-City BRT Project.  These three boring records are not in the alignment of the SNW-392, but were 
evaluated to confirm the accuracy of the field mapping and archived geologic data.  The boring records 
are included in Appendix II. 

5.0 LABORATORY TESTING PROGRAM 

Due to the abundance of archived data that was acquired for other projects in the area, no laboratory 
testing program was conducted by OGDS2 for this project. 

6.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

This section describes the project site geology and subsurface conditions.  The project site geology was 
interpreted based on previous field investigations, current field investigation, geotechnical archives, as-
built documents, and published reports. 

The project geologic overview map is displayed in Figure 5.  The geology depicted in the map was 
acquired from the California Division of Mines and Geology, Geology of the San Diego Metropolitan 
Area, California: La Mesa Quadrangles, Kennedy, 1975.  The map depicts an overview of the geologic 
formations present along the highway cut slope at the proposed project site and surrounding area.  The 
geologic overview map was modified to depict the approximate project alignment and delineate the 
presence of fill along the project alignment.  Figure 6 depicts the geology of cross sections along the 
SNW-392 alignment.  Figure 7 depicts a profile of the geology beneath the existing grade along the 
alignment of SNW-392 

Regional Geology and Topography 

The project site lies within the coastal plain section of the Peninsular Ranges Geomorphic Province of 
California.  The Peninsular Ranges are a group of mountain ranges that extend nine hundred-miles 
(900mi) from the Transverse Ranges and the Los Angeles Basin in Southern California to the southern tip 
of Mexico’s Baja California (Wikipedia 1).  The southern segment of the Peninsular Ranges in Southern 
California is referred to as the San Diego Embayment.  The San Diego Embayment consists of thick 
sequences of marine and non-marine sediments.  The sedimentary rocks within the San Diego 
Embayment form an eastward thinning wedge of continental margin deposits that extend from Oceanside 
to the US-Mexico border. 

The project alignment lies in the La Mesa Quadrangle.  The project is located in the northbound lanes of 
SR-15 near the top of a large natural canyon that descends from Adams Avenue to Mission 
Valley/Interstate-8 (I-8).  The communities of Normal Heights and Kensington are located on the mesa 
above and to the south, east, and west of the project.  Relatively flat mesa terrain is located at the top of 
the canyon.  SNW-392 will be located on the east side of SR-15 along the west facing slope of the 

s121972
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through cut.  The approximate elevation of the top of the slope at the project site is three hundred and 
sixty five-feet (365ft) above mean sea level (MSL). 

Soil and Rock 

The geology underlying the mesa is comprised of a succession of relatively flat lying sedimentary 
formations.  The Linda Vista formation (Ql) generally forms the mesa top and overlies the San Diego 
Formation (Tsd).  The layered geology exposed in Ward Canyon is generally comprised of the San Diego 
Formation (Tsd), which overlies the Mission Valley Formation (Tmv), which lies conformably over the 
Stadium Conglomerate (Tst).  Archived data and the recollection of OGDS2 staff indicate that Artificial 
Fill, the Lindavista Formation, and the San Diego Formation are present along the alignment of SNW-
392.  The presence of fill was verified by potholing. 

Artificial Fill (Qaf) Artificial fill in the project area appear to be derived from material excavated from 
nearby cuts in the surrounding formations.  Artificial fills encountered during the field investigation were 
determined to meet the requirements of engineered fill that conforms to Caltrans standards.  Archived 
data indicates that debris may be encountered in the fill. 

Lindavista Formation (Ql) consists of nearshore marine and nonmarine sediments deposited on a wave-
cut platform.  It is predominantly composed of moderate reddish-brown interbedded sandstone and 
conglomerate. 

The San Diego Formation (Tsd) is comprised of marine, fine to medium-grained, yellowish-brown, 
poorly indurated sandstone with cobble conglomerate, thin beds bentonite, marl, and brown mudstone. 

The Mission Valley Formation (Tmv) is comprised of marine, lagoonal, and non-marine, soft, friable, fine 
to medium grained, light olive gray sandstone with cobble conglomerate tongues identical to the lithology 
of the Stadium Conglomerate (Tst). 

The Stadium Conglomerate (Tst) consists of a massive cobble conglomerate with dark yellowish-brown 
coarse-grained sandstone matrix and dispersed lenses of fossiliferous, crossbedded sandstone. 
(Kennedy/Peterson 1975) 

Faulting 

No active faults have been identified that transect the alignment of SNW-392.  Figure 5 and Figure 8 
depict a fault within Ward Canyon to the north the SNW-392 alignment and within the project alignment.  
Figure 8 describes the fault as a “potentially active, inactive, presumed inactive, or activity unknown 
fault.” 

The closest regional active fault to the project site is the Newport Inglewood Rose Canyon Fault (San 
Diego Section) running on a north-northwest trend and located approximately four-miles (4.0mi) to the 
west of the project site.  Data pertaining to the regional active faults are included in Table 1.  There is a 
potential that regional earthquakes will produce ground motion at the project site due to the proximity of 
active and potentially active faults. 

Pertinent Soil Conditions or Geologic Hazards 

The project site is underlain by competent fill, sandstone, siltstone formations and conglomerate with no 
significantly unfavorable or adverse structure.  Adverse conditions such as sanitary landfill, collapsible, or 
expansive soils have not been observed along the proposed alignment of SNW-392. 
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Depth to Bedrock 

Sedimentary formation is located at the ground surface along the alignment of SNW-392 from Station 
392+79 to 394+20.  The sedimentary formation is estimated to be approximately twenty-feet (20ft) below 
the fill in between stations 394+20 to 395+00. 

Groundwater 

The 1996 LOTB indicate that wet soils were encountered approximately twenty-feet (20.0ft) below 
ground surface in the project area.  OGDS2 staff present during the widening of SR-15 in 1996 conveyed 
that groundwater in the form of seeps was observed during construction of SR-15 and in the vicinity of 
RW-33 and RW-33A.  Review of archived data indicates that underground drains were recommended to 
drain perched groundwater.  The underground drains were to be installed at the surface of the original 
ground prior to the placement of fill between Stations 395+60.36 and 419+50 along the Route 15 Line. 

7.0 SCOUR EVALUATION 

SNW-392 is not located along a stream course.  A scour evaluation for the retaining wall is not applicable 
to this project. 

8.0 CORROSION EVALUATION 

Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following 
conditions exist: Chloride concentration is greater than or equal to five hundred-parts per million 
(500ppm), sulfate concentration is greater than or equal to two thousand-parts per million (2,000ppm), or 
the pH is five and one-half (5.5) or less. 

Based on a review of archived data that included soil corrosion data from like formations on adjacent 
projects, the site is considered corrosive. 

9.0 SEISMIC EVALUATION 

This section includes the seismic study and addresses ground motion, soil liquefaction, surface fault 
rupture potential, seismic settlement, and seismically induced slope instability of the project site.  The 
Caltrans Acceleration Response Spectra (ARS) Online Tool Version 1.0.4 (Caltrans ARS Online Tool) 
was used to determine pertinent seismic data.  The Caltrans ARS Online Tool is a web based tool that 
calculates both deterministic and probabilistic ARS for any location in California based on the criteria set 
for in Caltrans, Seismic Design Criteria Version 1.6, November 2010, Appendix B (SDC Appendix B). 

According to Figure B.12 in SDC Appendix B, Soil Profile Type C has Standard Penetration Test (SPT) 
results with the number of blows per twelve-inches (12in) greater than fifty (N>50).  The archived LOTB 
developed along the alignments of the RW-33 and RW-33A had SPT results that were generally greater 
than fifty (50) blows per twelve-inches (12in) in sedimentary formation.  Therefore, as defined in SDC 
Appendix B, the Soil Profile Type is “C” for sedimentary formation. 

The latitude and longitude input into the Caltrans ARS Online Tool were 32.769811 and –117.112069, 
respectively.  The shear wave velocity used in the ARS online tool was five hundred and sixty-meters per 
second (560m/s), which correspond to Soil Profile Type C.  The closest regional active fault as indicated 
by the Caltrans ARS Online tool is the Newport Inglewood Rose Canyon Fault (San Diego Section).  
Data pertaining to the regional active faults are provided in Table 1. 

Based on the results produced by the Caltrans ARS Online Tool, the anticipated Peak Ground 
Acceleration (PGA) for the project site, which is the Spectral Acceleration at a period of zero-seconds 
(0sec), is thirty nine one hundredths-gravity (0.39g).  The results produced by the Caltrans ARS Online 
Tool and the Caltrans ARS Online Tool QA/QC Checklist are included in Appendix IV. 
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The project site is located within sedimentary formation and well above any groundwater table.  There is 
no potential for liquefaction at the project site. 

Since active faults are in the vicinity of the project site, ground motion will be produced by an earthquake.  
However, since no active faults transect the project site, there is no potential for surface fault rupture at 
the project site. 

The approximate elevation of the top of the slope at the project site is three hundred and sixty five-feet 
(365ft) above MSL.  There is no potential for the project site to be impacted by a tsunami. 

SNW-392 will be constructed within dense sedimentary formation and engineered fill.  There is no 
potential for seismically induced settlement. 

Features that would create a potential for seismically induced instability in the form of landslides, 
mudslides, and/or rockslides as it relates to the safety and performance of SNW-392 do not exist at the 
project site. 

Pseudo static modeling and slope stability analyses were conducted to assure that SNW-392 will meet 
stability requirements in a seismic event.  Stability analyses are discussed in Section 10.0. 

10.0 WALL SELECTION AND STABILITY EVALUATION 

SNW-392 will be a soil nail retaining wall located along the east side of SR-15 and to the north of Adams 
Avenue.  The wall will be approximately two hundred and twenty one-feet (221ft) in length with a 
maximum design height of approximately fourteen-feet (14ft).  SNW-392 will retain a cut that will 
encroach further into an existing cut slope that is inclined as steep as one and one half  horizontal to one 
vertical (1.5H:1V) or flatter.  Fill and sedimentary formation underlies the slope.  A residential property 
exists along the top of slope.  The bike facility will extend between the toe of SNW-392 to the top of 
proposed RW-391 and the top of existing RW-33 and RW-33A. 

A temporary back cut to facilitate the construction of any cast-in-place retaining wall of the proposed 
height would require considerable encroachment into the adjacent property.  A self-shoring, top-down 
stage construction retaining wall system is appropriate for the site constraints, slope geometry, and 
sedimentary formation that exist at the proposed wall location.  A soil nail wall is the most economical of 
such retaining wall systems.  The retaining wall design parameters as provided by the project 
development team and as determined through the evaluation of site soils are presented in Table 2. 

A global stability evaluation was performed to assure the stability of the combined retaining wall and 
slope configuration.  The proposed configuration was determined to meet Caltrans criteria for both static 
and pseudo-static/seismic stability. 

The soil nail wall design and global slope stability analyses for SNW-392 were performed using SnailWin 
3.10 and STEDWIN with GSTABL7 v2.0.  Both internal stability and global stability were evaluated by 
modeling various wall heights and adjoining slopes.  Both static and pseudo-static/seismic stability 
analyses were conducted for the retaining wall and slope configuration.  The influence of external loading 
such as the weight of buildings and possible transient loads above the wall were factored into the stability 
analyses.  The criteria found to control the design length of the soil nails was the need to provide for 
global stability of the retaining wall and slope.  The soil strength design parameters utilized in the 
analyses are presented in Table 3.  The soil strength design parameters used for the analyses and 
construction of RW-33 and RW-33A were utilized for the analyses of SNW-392.  The soil nail design 
parameters utilized in the analyses are presented in Table 4A and Table 4B.  The graphic results of the 
stability analyses are presented in Appendix IV. 

The earth retained by a soil nail wall must move in order to activate resisting forces along the nails.  
Minor deflection of the wall face and minor deformation of the earth behind the wall face should be 
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anticipated.  The wall face deflection and maximum limit of adjacent ground surface deformation may be 
estimated based on guidelines presented in the Manual for Design and Construction Monitoring of Soil 
Nail Walls, Publication No. FHWA-SA-96-069R.  A horizontal and vertical deflection of approximately 
one-half-inch (0.5in) should be anticipated for the upper wall face.  The horizontal limit of potential 
ground deformation behind the wall face is anticipated to be approximately equal to the wall height.  
These estimated wall movements are not expected to impact the integrity of any existing facilities or 
utilities behind the wall. 

11.0 FOUNDATION RECOMMENDATIONS 

OGDS2 recommends that SNW-392 be designed and constructed as a soil nail retaining wall.  The 
parameters that may be used for the structure design are presented in Table 2, Table 3, Table 4A, and 
Table 4B. 

The recommended length of soil nails, the design pullout resistance values, and the strength and diameter 
of the reinforcing bars are provided in Table 4A and Table 4B. 

Project site soils are considered corrosive.  Soil nails should be designed accordingly. 

12.0 NOTES TO DESIGNER 

As currently planned, some soil nails will extend beyond the current freeway right-of-way.  The soil nail 
anchor lengths should be considered when determining the right-of-way requirements. 

The designs of SNW-392 should incorporate a drainage system behind the wall face such as vertical 
drainage strips connected to outlet pipes. 

The placement of bioswales or other water detention features that may promote the infiltration of surface 
water in the vicinity of the retaining wall should be avoided.  Features that promote infiltration could have 
an adverse impact on the performance of the retaining wall. 

A soil nail retaining wall may be constructed with either a sculpted shotcrete or cast-in-place facade.  
Sculpted shotcrete is typically more economical. 

13.0 CONSTRUCTION CONSIDERATIONS 

The sedimentary formation and fill found along the alignment of SNW-392 may generally be excavated 
using standard excavation equipment.  Nail shafts may generally be drilled with conventional nail drilling 
equipment. 

Cobbles exist within the sedimentary formation and fill in and around the SNW-392 alignment.  
Excavation and drilling equipment capable of cutting through cobble should be utilized. 

The estimated volume of grout necessary to fill drilled nail shafts should be increased to account for 
irregularly shaped shafts created by the displacement of cobble. 

The occurrence of caving soils is anticipated to be minimal and is not anticipated to significantly impact 
retaining wall construction. 

The occurrence of groundwater in the form of seeps may impact retaining wall construction. 

A horizontal and vertical deflection of about one-half-inch (0.5in) should be anticipated for the upper wall 
face at the tallest portion of the retaining wall.  The horizontal limit of potential ground deformation 
behind the wall face is anticipated to be about equal to the wall height. 

The construction of the soil nail wall is not anticipated to have any adverse effect on existing facilities or 
utilities.  However, a pre-construction survey of the adjacent private property and structure should be 
conducted to document the condition of the facility prior to construction. 
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Survey monuments should be placed on the ground surface a horizontal distance of twenty-feet (20ft) 
behind the wall face.  The position of these monuments should be measured and recorded prior to any 
wall excavation and periodically throughout the project in order to monitor and document ground 
deformation behind the retaining wall. 

The Contractor may elect to perform excavation stability testing to verify his proposed lift height and 
duration of exposure.  Wall stability test zones (test zones) refer to locations along the wall alignment 
where the soil parameters are different.  The site exploration discovered varying zones within fill and 
sedimentary formation that will host the wall; therefore, two (2) test zones are identified.  The test zones 
Stations are identified in Table 2, Table 3, Table 4A, and Table 4B. 

Production nails may be used as proof test nails.  Eight-percent (8%) of the total nails installed should be 
proof tested.  The proof tested nails should be distributed throughout the wall face. 

Two (2) verification test nails must be installed and tested in each test zone. 

RW-391 and RW-392 are in a tiered configuration between Station 392+79 and Station 392+99.  The one 
half horizontal to one vertical (0.5:1) temporary cut necessary to construct the RW-391will not impact the 
portion of the slope that will be cut to construct RW-392.  It is recommended that RW-391 be constructed 
prior to RW-392 to provide a working pad for the construction of RW-392.  If the contractor proposes to 
build RW-392 prior to RW-391, the contractor should provide analysis showing the stability of the 
temporary construction slope geometry. 

14.0 EXCEPTIONS TO POLICY 

The number of exploratory borings performed for the investigation of the site is less than prescribed by 
generic guidelines offered by the Federal Highway Administration and others.  Due to the availability of 
archived data and the abundant geologic exposures available for inspection in the existing cut slope and 
the lateral continuity of the sedimentary formation that will host the project features, the number of 
exploratory borings performed was judged to be sufficient to accurately characterize the prevailing soil 
conditions. 

15.0 ACTUAL VS. REPORTED SITE CONDITIONS 

The recommendations contained in this report are based on specific project information regarding 
structure type and locations that have been provided to OGDS2.  If any conceptual changes are made 
during final project design, OGDS2 should review those changes to determine if these foundation 
recommendations are still applicable. 

The information used to characterize the geotechnical conditions in this area was gathered from project 
plans, pertinent maps, geologic literature, archived reports, field reconnaissance, subsurface investigation, 
testing, and engineering analysis.  Project design features may change, and localized soil conditions 
encountered during construction grading and excavation may vary from those described in this report.  If 
suspected differing site conditions are encountered during construction, or if construction difficulties 
related to soil conditions are encountered, a representative of OGDS2 should be consulted to assist with 
the assessment of the prevailing geotechnical conditions and to assist in formulating appropriate strategies 
to facilitate project completion.  Any questions regarding the above recommendations should be directed 
to the attention of Richard Rusnak, (858) 467-4065, Mike Fordham, (858) 467-3290, or Brian Hinman, 
(858) 467-4051. 
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SANDSTONE); fine grained; moderate brown;
moderately weathered; soft; (SILTY SAND with GRAVEL
(SM); dense; moist; mostly fine sand; little fine gravel;
little fines; (Lindavista Formation)).

(Medium and fine sand; trace fine gravel).

(Very dense; coarse gravel).

SEDIMENTARY ROCK, (POORLY INDURATED
CONGLOMERATE); coarse grained; moderate brown;
moderately weathered; soft; (Poorly graded GRAVEL with
SILT and COBBLES (GP-GM); very dense, moist; mostly
coarse gravel; little fines; few fine sand; ~50% igneous
COBBLES, hard;((San Diego).
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SEDIMENTARY ROCK (continued).

SEDIMENTARY ROCK, (POORLY INDURATED
SILTSTONE); fine grained; grayish brown; moderately
weathered; soft; (SANDY SILT (SM); very stiff to hard;
moist; mostly fines; some fine sand).

Bottom of borehole at 31.5 ft bgs

Boring terminated at a depth of 31.5 ft due to auger
refusal.

This Boring Record was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manuals (2010), except as follows:
1) Consistency of cohesive soil: relatively undisturbed
samples were not obtained due to the limited fine grained
materials encountered.  The consistency of the fine
grained soil was determined based on the Standard of
Practice for Description and Identification of Soils,
Visual-Manual Procedure, (ASTM D2488, Table 5).
2) Bedding Spacing and Fracture Density: Drilling and
sampling methods employed did not facilitate the
evaluation of bedding and fractures.  Based on the limited
materials observed, and the regional geologic maps and
reports reviewed, the Lindavista Formation is expected to
be massively bedded; the San Diego Formation is
expected to be from thickly to massively bedded.
Fracture density for both formations is undetermined.
3) Description of cobbles:  Drilling and sampling methods
employed did not facilitate the evaluation of cobbles.
Where observed, the description is provided on the
Boring Record as complete as possible.
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CLAYEY GRAVEL with SAND (GC); medium dense;
brown; moist; mostly fine GRAVEL; little fines; little
medium sand; weak cementation; (Artificial Fill).

SEDIMENTARY ROCK, (POORLY INDURATED
CONGLOMERATE); coarse grained; grayish brown;
moderately weathered; soft; (CLAYEY GRAVEL (GC);
medium dense; moist; mostly coarse gravel; some fines;
trace medium and fine sand; COBBLES encountered,
igneous, hard; (San Diego Formation)).

(Very dense; moderate brown; fine gravel).

SEDIMENTARY ROCK, (POORLY INDURATED
SANDSTONE); coarse grained; grayish brown;
moderately weathered; soft; (Poorly graded SAND with
CLAY (SP-SC); medium dense; moist; mostly medium
and fine sand; few fines).

(Poorly-graded SAND with SILT (SP-SM); very dense;
moderate brown).
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SEDIMENTARY ROCK (continued).
(Light gray).

Bottom of borehole at 31.5 ft bgs

Boring terminated at a planned depth.

This Boring Record was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manuals (2010), except as follows:
1) Consistency of cohesive soil: relatively undisturbed
samples were not obtained due to the limited fine grained
materials encountered.  The consistency of the fine
grained soil was determined based on the Standard of
Practice for Description and Identification of Soils,
Visual-Manual Procedure, (ASTM D2488, Table 5).
2) Bedding Spacing and Fracture Density: Drilling and
sampling methods employed did not facilitate the
evaluation of bedding and fractures.  Based on the limited
materials observed, and the regional geologic maps and
reports reviewed, the Lindavista Formation is expected to
be massively bedded; the San Diego Formation is
expected to be from thickly to massively bedded.
Fracture density for both formations is undetermined.
3) Description of cobbles:  Drilling and sampling methods
employed did not facilitate the evaluation of cobbles.
Where observed, the description is provided on the
Boring Record as complete as possible.
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SILTY GRAVEL (GM); very dense; brown; moist; mostly
fine GRAVEL; little fines; few medium sand; COBBLES
encountered, igneous, hard; (Artificial Fill).

SEDIMENTARY ROCK, (POORLY INDURATED
CONGLOMERATE); coarse grained; grayish brown;
moderately weathered; soft; (SILTY GRAVEL with SAND
(GM); very dense, moist; mostly fine gravel; little fines;
few fine sand; (San Diego Formation)).

(Trace medium sand; COBBLES encountered, igneous,
hard).
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Hollow-Stem Auger

DRILL RIG
CME 75 HT
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HAMMER EFFICIENCY, ERi
73%

SAMPLER TYPE(S) AND SIZE(S) (ID)
SPT (1.5")

TOTAL DEPTH OF BORING
27.0 ft

BOREHOLE DIAMETER
8 in

BOREHOLE LOCATION (Offset, Station, Line)
126.00' Rt  Sta 431+00 SD-15
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SEDIMENTARY ROCK (continued).

Bottom of borehole at 27.0 ft bgs

Boring terminated at a depth of 27 ft due to auger refusal.

This Boring Record was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manuals (2010), except as follows:
1) Consistency of cohesive soil: relatively undisturbed
samples were not obtained due to the limited fine grained
materials encountered.  The consistency of the fine
grained soil was determined based on the Standard of
Practice for Description and Identification of Soils,
Visual-Manual Procedure, (ASTM D2488, Table 5).
2) Bedding Spacing and Fracture Density: Drilling and
sampling methods employed did not facilitate the
evaluation of bedding and fractures.  Based on the limited
materials observed, and the regional geologic maps and
reports reviewed, the Lindavista Formation is expected to
be massively bedded; the San Diego Formation is
expected to be from thickly to massively bedded.
Fracture density for both formations is undetermined.
3) Description of cobbles:  Drilling and sampling methods
employed did not facilitate the evaluation of cobbles.
Where observed, the description is provided on the
Boring Record as complete as possible.
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Sample Interval: Top/Bottom (ft. bgs)
Amount of Sample Recovered (ft)

bgs = below ground surface

Sample Type - Sample Number

(D)  Modified California split-spoon drive
sampler, 3.0-inch (76-mm) outside
diameter, 2.4-inch (64-mm) inside
diameter (with liners)

(S)  Split-spoon drive sampler,
2.0-inch (50-mm) outside diameter
1.4-inch (35-mm) inside diameter
(without liners)

(B)  Bulk sample collected from drill cuttings

Standard Penetration Test Results

Number of blows required to advance driven sampler
over three 6-inch (152-mm) increments. Number in
parenthesis is the total number of blows required to
advance the sampler 12-inch (305 mm) beyond the first
6-inch (152-mm) interval. Drive samplers advanced using
a 140 lb (63.5 kg) Hammer with the 30-inch (762-mm)
drop. The blow counts given have not been modified to
account for field and/or depth conditions.

General Notes

1) Soil classifications are based on the Unified Soil
Classification System. Classifications and descriptions
made in the field have been modified based on the
results of laboratory testing.

2) Boring logs depict subsurface conditions only at the
specific locations and times the boring was made. Logs
do not necessarily reflect strata variations that may exist
between boring locations..

Bottom of borehole at 24.0 ft bgs
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Shear Wave Velocity, Vs30: 560 m/s

Latitude: 32.769811
Longitude: -117.112069

Depth to Vs = 1.0 km/s: 74 m 

Depth to Vs = 2.5 km/s: 2.00 km

DETERMINISTIC 

Newport Inglewood-Rose Canyon fault zone (Silver Strand section-
Downtown Graben fault)

Fault ID: 423

Maximum Magnitude (MMax): 7.5
Fault Type: RLSS

Fault Dip: 90 Deg

Dip Direction: V
Bottom of Rupture Plane: 13.00 km

Top of Rupture Plane(Ztor): 0.00 km
Rrup 6.57 km

Rjb: 6.57 km
Rx: 4.65 km

Fnorm: 0

Frev: 0 

Period
SA
(Base 
Spectrum)

Basin 
Factor

Near 
Fault 
Factor
(Applied)

SA
(Final 
Spectrum)

0.01 0.385 1.000 1.000 0.385

0.02 0.392 1.000 1.000 0.392
0.022 0.398 1.000 1.000 0.398

0.025 0.406 1.000 1.000 0.406

0.029 0.417 1.000 1.000 0.417
0.03 0.420 1.000 1.000 0.420

0.032 0.428 1.000 1.000 0.428
0.035 0.441 1.000 1.000 0.441

0.036 0.445 1.000 1.000 0.445

0.04 0.462 1.000 1.000 0.462
0.042 0.471 1.000 1.000 0.471

0.044 0.480 1.000 1.000 0.480
0.045 0.485 1.000 1.000 0.485

0.046 0.489 1.000 1.000 0.489
0.048 0.498 1.000 1.000 0.498

0.05 0.507 1.000 1.000 0.507

0.055 0.533 1.000 1.000 0.533
0.06 0.559 1.000 1.000 0.559

0.065 0.584 1.000 1.000 0.584
0.067 0.594 1.000 1.000 0.594

0.07 0.608 1.000 1.000 0.608
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0.075 0.632 1.000 1.000 0.632

0.08 0.655 1.000 1.000 0.655

0.085 0.678 1.000 1.000 0.678
0.09 0.699 1.000 1.000 0.699

0.095 0.720 1.000 1.000 0.720
0.1 0.740 1.000 1.000 0.740

0.11 0.773 1.000 1.000 0.773

0.12 0.802 1.000 1.000 0.802
0.13 0.827 1.000 1.000 0.827

0.133 0.833 1.000 1.000 0.833
0.14 0.847 1.000 1.000 0.847

0.15 0.865 1.000 1.000 0.865

0.16 0.877 1.000 1.000 0.877
0.17 0.886 1.000 1.000 0.886

0.18 0.894 1.000 1.000 0.894
0.19 0.900 1.000 1.000 0.900

0.2 0.904 1.000 1.000 0.904

0.22 0.895 1.000 1.000 0.895
0.24 0.883 1.000 1.000 0.883

0.25 0.877 1.000 1.000 0.877
0.26 0.868 1.000 1.000 0.868

0.28 0.852 1.000 1.000 0.852

0.29 0.843 1.000 1.000 0.843
0.3 0.834 1.000 1.000 0.834

0.32 0.814 1.000 1.000 0.814
0.34 0.793 1.000 1.000 0.793

0.35 0.783 1.000 1.000 0.783

0.36 0.773 1.000 1.000 0.773
0.38 0.753 1.000 1.000 0.753

0.4 0.734 1.000 1.000 0.734
0.42 0.715 1.000 1.000 0.715

0.44 0.697 1.000 1.000 0.697
0.45 0.689 1.000 1.000 0.689

0.46 0.680 1.000 1.000 0.680

0.48 0.664 1.000 1.000 0.664
0.5 0.648 1.000 1.000 0.648

0.55 0.603 1.000 1.020 0.615
0.6 0.565 1.000 1.040 0.587

0.65 0.531 1.000 1.060 0.563

0.667 0.521 1.000 1.067 0.555
0.7 0.502 1.000 1.080 0.542

0.75 0.475 1.000 1.100 0.523
0.8 0.451 1.000 1.120 0.506

0.85 0.430 1.000 1.140 0.490

0.9 0.411 1.000 1.160 0.476
0.95 0.393 1.000 1.180 0.464

1 0.377 1.000 1.200 0.452
1.1 0.346 1.000 1.200 0.415

1.2 0.319 1.000 1.200 0.383
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1.3 0.295 1.000 1.200 0.354
1.4 0.274 1.000 1.200 0.329

1.5 0.256 1.000 1.200 0.307
1.6 0.238 1.000 1.200 0.286

1.7 0.223 1.000 1.200 0.267

1.8 0.209 1.000 1.200 0.250
1.9 0.196 1.000 1.200 0.235

2 0.185 1.000 1.200 0.222
2.2 0.165 1.000 1.200 0.198

2.4 0.149 1.000 1.200 0.179

2.5 0.142 1.000 1.200 0.170
2.6 0.135 1.000 1.200 0.162

2.8 0.124 1.000 1.200 0.149
3 0.114 1.000 1.200 0.137

3.2 0.106 1.000 1.200 0.127
3.4 0.099 1.000 1.200 0.118

3.5 0.095 1.000 1.200 0.114

3.6 0.092 1.000 1.200 0.110
3.8 0.086 1.000 1.200 0.104

4 0.081 1.000 1.200 0.097
4.2 0.077 1.000 1.200 0.092

4.4 0.073 1.000 1.200 0.087

4.6 0.069 1.000 1.200 0.083
4.8 0.066 1.000 1.200 0.079

5 0.063 1.000 1.200 0.076

Newport Inglewood-Rose Canyon fault zone (San Diego section)
Fault ID: 224

Maximum Magnitude (MMax): 7.5

Fault Type: RLSS
Fault Dip: 90 Deg

Dip Direction: V
Bottom of Rupture Plane: 13.00 km

Top of Rupture Plane(Ztor): 0.00 km

Rrup 6.51 km
Rjb: 6.51 km

Rx: 6.50 km
Fnorm: 0

Frev: 0 

Period
SA
(Base 
Spectrum)

Basin 
Factor

Near 
Fault 
Factor
(Applied)

SA
(Final 
Spectrum)

0.01 0.387 1.000 1.000 0.387

0.02 0.394 1.000 1.000 0.394

0.022 0.399 1.000 1.000 0.399
0.025 0.408 1.000 1.000 0.408

0.029 0.419 1.000 1.000 0.419
0.03 0.422 1.000 1.000 0.422

0.032 0.430 1.000 1.000 0.430
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0.035 0.443 1.000 1.000 0.443

0.036 0.447 1.000 1.000 0.447

0.04 0.464 1.000 1.000 0.464
0.042 0.473 1.000 1.000 0.473

0.044 0.482 1.000 1.000 0.482
0.045 0.487 1.000 1.000 0.487

0.046 0.491 1.000 1.000 0.491

0.048 0.500 1.000 1.000 0.500
0.05 0.510 1.000 1.000 0.510

0.055 0.535 1.000 1.000 0.535
0.06 0.561 1.000 1.000 0.561

0.065 0.586 1.000 1.000 0.586

0.067 0.596 1.000 1.000 0.596
0.07 0.611 1.000 1.000 0.611

0.075 0.635 1.000 1.000 0.635
0.08 0.658 1.000 1.000 0.658

0.085 0.680 1.000 1.000 0.680

0.09 0.702 1.000 1.000 0.702
0.095 0.722 1.000 1.000 0.722

0.1 0.743 1.000 1.000 0.743
0.11 0.775 1.000 1.000 0.775

0.12 0.805 1.000 1.000 0.805

0.13 0.830 1.000 1.000 0.830
0.133 0.836 1.000 1.000 0.836

0.14 0.850 1.000 1.000 0.850
0.15 0.868 1.000 1.000 0.868

0.16 0.880 1.000 1.000 0.880

0.17 0.889 1.000 1.000 0.889
0.18 0.897 1.000 1.000 0.897

0.19 0.903 1.000 1.000 0.903
0.2 0.908 1.000 1.000 0.908

0.22 0.898 1.000 1.000 0.898
0.24 0.887 1.000 1.000 0.887

0.25 0.880 1.000 1.000 0.880

0.26 0.872 1.000 1.000 0.872
0.28 0.856 1.000 1.000 0.856

0.29 0.847 1.000 1.000 0.847
0.3 0.838 1.000 1.000 0.838

0.32 0.817 1.000 1.000 0.817

0.34 0.797 1.000 1.000 0.797
0.35 0.786 1.000 1.000 0.786

0.36 0.777 1.000 1.000 0.777
0.38 0.757 1.000 1.000 0.757

0.4 0.737 1.000 1.000 0.737

0.42 0.719 1.000 1.000 0.719
0.44 0.701 1.000 1.000 0.701

0.45 0.692 1.000 1.000 0.692
0.46 0.684 1.000 1.000 0.684

0.48 0.667 1.000 1.000 0.667
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0.5 0.651 1.000 1.000 0.651
0.55 0.606 1.000 1.020 0.618

0.6 0.568 1.000 1.040 0.590
0.65 0.534 1.000 1.060 0.566

0.667 0.523 1.000 1.067 0.558

0.7 0.504 1.000 1.080 0.544
0.75 0.478 1.000 1.100 0.525

0.8 0.454 1.000 1.120 0.508
0.85 0.432 1.000 1.140 0.493

0.9 0.413 1.000 1.160 0.479

0.95 0.395 1.000 1.180 0.466
1 0.379 1.000 1.200 0.454

1.1 0.347 1.000 1.200 0.417
1.2 0.320 1.000 1.200 0.384

1.3 0.297 1.000 1.200 0.356
1.4 0.276 1.000 1.200 0.331

1.5 0.257 1.000 1.200 0.308

1.6 0.239 1.000 1.200 0.287
1.7 0.224 1.000 1.200 0.269

1.8 0.210 1.000 1.200 0.252
1.9 0.197 1.000 1.200 0.237

2 0.186 1.000 1.200 0.223

2.2 0.166 1.000 1.200 0.199
2.4 0.150 1.000 1.200 0.179

2.5 0.142 1.000 1.200 0.171
2.6 0.136 1.000 1.200 0.163

2.8 0.125 1.000 1.200 0.149

3 0.115 1.000 1.200 0.138
3.2 0.106 1.000 1.200 0.128

3.4 0.099 1.000 1.200 0.119
3.5 0.096 1.000 1.200 0.115

3.6 0.093 1.000 1.200 0.111

3.8 0.087 1.000 1.200 0.104
4 0.082 1.000 1.200 0.098

4.2 0.077 1.000 1.200 0.093
4.4 0.073 1.000 1.200 0.088

4.6 0.070 1.000 1.200 0.084

4.8 0.066 1.000 1.200 0.080
5 0.063 1.000 1.200 0.076

PROBABILISTIC 

Probabilistic Model  
USGS Seismic Hazard Map(2008) 975 Year Return Period

Period
SA
(Base 
Spectrum)

Basin 
Factor

Near 
Fault 
Factor
(Applied)

SA
(Final 
Spectrum)

0.01 0.295 1.000 1.000 0.295

Page 6 of 10Printer Friendly View

8/22/2012http://dap3.dot.ca.gov/shake_stable/print_view.php?x=270.92347066378784&y=-578.471...

Foundation Report
State Route 15 Mid City Commuter Bike Facility, Soil Nail Wall-392

EA 11-2T1901/EFIS 1100020291

APPENDIX IV: ANALYSES AND CALCULATIONS
Page 6 of 29



0.02 0.358 1.000 1.000 0.358

0.022 0.368 1.000 1.000 0.368

0.025 0.381 1.000 1.000 0.381
0.029 0.398 1.000 1.000 0.398

0.03 0.401 1.000 1.000 0.401
0.032 0.409 1.000 1.000 0.409

0.035 0.419 1.000 1.000 0.419

0.036 0.423 1.000 1.000 0.423
0.04 0.435 1.000 1.000 0.435

0.042 0.441 1.000 1.000 0.441
0.044 0.447 1.000 1.000 0.447

0.045 0.450 1.000 1.000 0.450

0.046 0.453 1.000 1.000 0.453
0.048 0.458 1.000 1.000 0.458

0.05 0.464 1.000 1.000 0.464
0.055 0.476 1.000 1.000 0.476

0.06 0.488 1.000 1.000 0.488

0.065 0.499 1.000 1.000 0.499
0.067 0.503 1.000 1.000 0.503

0.07 0.510 1.000 1.000 0.510
0.075 0.520 1.000 1.000 0.520

0.08 0.529 1.000 1.000 0.529

0.085 0.538 1.000 1.000 0.538
0.09 0.547 1.000 1.000 0.547

0.095 0.555 1.000 1.000 0.555
0.1 0.563 1.000 1.000 0.563

0.11 0.578 1.000 1.000 0.578

0.12 0.591 1.000 1.000 0.591
0.13 0.604 1.000 1.000 0.604

0.133 0.608 1.000 1.000 0.608
0.14 0.616 1.000 1.000 0.616

0.15 0.628 1.000 1.000 0.628
0.16 0.639 1.000 1.000 0.639

0.17 0.649 1.000 1.000 0.649

0.18 0.659 1.000 1.000 0.659
0.19 0.669 1.000 1.000 0.669

0.2 0.678 1.000 1.000 0.678
0.22 0.658 1.000 1.000 0.658

0.24 0.641 1.000 1.000 0.641

0.25 0.633 1.000 1.000 0.633
0.26 0.626 1.000 1.000 0.626

0.28 0.612 1.000 1.000 0.612
0.29 0.605 1.000 1.000 0.605

0.3 0.599 1.000 1.000 0.599

0.32 0.577 1.000 1.000 0.577
0.34 0.557 1.000 1.000 0.557

0.35 0.548 1.000 1.000 0.548
0.36 0.539 1.000 1.000 0.539

0.38 0.522 1.000 1.000 0.522
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0.4 0.507 1.000 1.000 0.507
0.42 0.493 1.000 1.000 0.493

0.44 0.480 1.000 1.000 0.480
0.45 0.473 1.000 1.000 0.473

0.46 0.467 1.000 1.000 0.467

0.48 0.456 1.000 1.000 0.456
0.5 0.445 1.000 1.000 0.445

0.55 0.413 1.000 1.020 0.421
0.6 0.386 1.000 1.040 0.401

0.65 0.362 1.000 1.060 0.384

0.667 0.355 1.000 1.067 0.378
0.7 0.341 1.000 1.080 0.369

0.75 0.323 1.000 1.100 0.356
0.8 0.306 1.000 1.120 0.343

0.85 0.291 1.000 1.140 0.331
0.9 0.277 1.000 1.160 0.321

0.95 0.264 1.000 1.180 0.312

1 0.253 1.000 1.200 0.304
1.1 0.231 1.000 1.200 0.277

1.2 0.212 1.000 1.200 0.254
1.3 0.196 1.000 1.200 0.235

1.4 0.183 1.000 1.200 0.219

1.5 0.171 1.000 1.200 0.205
1.6 0.160 1.000 1.200 0.192

1.7 0.151 1.000 1.200 0.182
1.8 0.143 1.000 1.200 0.172

1.9 0.136 1.000 1.200 0.163

2 0.129 1.000 1.200 0.155
2.2 0.116 1.000 1.200 0.139

2.4 0.105 1.000 1.200 0.126
2.5 0.100 1.000 1.200 0.120

2.6 0.096 1.000 1.200 0.115

2.8 0.088 1.000 1.200 0.106
3 0.082 1.000 1.200 0.098

3.2 0.076 1.000 1.200 0.091
3.4 0.070 1.000 1.200 0.084

3.5 0.068 1.000 1.200 0.082

3.6 0.066 1.000 1.200 0.079
3.8 0.062 1.000 1.200 0.074

4 0.058 1.000 1.200 0.070
4.2 0.056 1.000 1.200 0.067

4.4 0.053 1.000 1.200 0.064

4.6 0.051 1.000 1.200 0.062
4.8 0.049 1.000 1.200 0.059

5 0.048 1.000 1.200 0.057
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Envelope Data 

Period SA
0.01 0.385
0.02 0.392

0.022 0.398
0.025 0.406

0.029 0.417

0.03 0.420
0.032 0.428

0.035 0.441
0.036 0.445

0.04 0.462
0.042 0.471

0.044 0.480

0.045 0.485
0.046 0.489

0.048 0.498
0.05 0.507

0.055 0.533

0.06 0.559
0.065 0.584

0.067 0.594
0.07 0.608

0.075 0.632

0.08 0.655
0.085 0.678

0.09 0.699
0.095 0.720

0.1 0.740

0.11 0.773
0.12 0.802

0.13 0.827
0.133 0.833

0.14 0.847

0.15 0.865
0.16 0.877

0.17 0.886
0.18 0.894

0.19 0.900

0.2 0.904
0.22 0.895

0.24 0.883
0.25 0.877

0.26 0.868

0.28 0.852
0.29 0.843

0.3 0.834
0.32 0.814

0.34 0.793
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0.35 0.783
0.36 0.773

0.38 0.753
0.4 0.734

0.42 0.715

0.44 0.697
0.45 0.689

0.46 0.680
0.48 0.664

0.5 0.648

0.55 0.615
0.6 0.587

0.65 0.563
0.667 0.555

0.7 0.542
0.75 0.523

0.8 0.506

0.85 0.490
0.9 0.476

0.95 0.464
1 0.452

1.1 0.415

1.2 0.383
1.3 0.354

1.4 0.329
1.5 0.307

1.6 0.286

1.7 0.267
1.8 0.250

1.9 0.235
2 0.222

2.2 0.198

2.4 0.179
2.5 0.170

2.6 0.162
2.8 0.149

3 0.137

3.2 0.127
3.4 0.118

3.5 0.114
3.6 0.110

3.8 0.104

4 0.097
4.2 0.092

4.4 0.087
4.6 0.083

4.8 0.079

5 0.076
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Analysis of CY-CB Attenuation Prediction Equation vs ARS Online Results

Comparison of ARS Curves
(unlock sheet with "shmi")
Model Inputs

Fault
Magnitude 7.5 (5 to 8.5)

F RV 0 (input 1 = Rev)

F NM 0 (input 1 = Normal)

Dip (degree) 90 ( 0 to 90)

Z TOR (km) 0

Distance
R RUP (km) 6.6

R JB (km) 6.6

R x  (km) 4.7

Hanging Wall? .

Near-Field Factor? TRUE

Site
V S30 (m/sec) 560 (270 to 1500 m/s)

Z 1.0  (m) 74 (0 - No Basin)

Z 2.5  (km) 2 (0 - No Basin)

No. Cal. Basin? FALSE

So. Cal. Basin? FALSE

Analysis

ARS Online vs CY-CB Spreadsheet Results
MAX. % Diff. = 1%

Min. Spectrum for CA Min Sprectrum for ECSZ

T (sec) CB-CY   S(a) T (sec) Base S(a)
Basin
Factor

Near
Fault

Factor
Final

Adj. S(a)
Diff.
(%) T (sec) S (a) T (sec) S (a)

0.010 0.38506 0.01 0.385 1 1 0.385 0%
0.020 0.39220 0.02 0.392 1 1 0.392 0%
0.022 0.39774 0.022 0.398 1 1 0.398 0%
0.025 0.40616 0.025 0.406 1 1 0.406 0%
0.029 0.41709 0.029 0.417 1 1 0.417 0%
0.030 0.42022 0.03 0.42 1 1 0.42 0%
0.032 0.42840 0.032 0.428 1 1 0.428 0%
0.035 0.44094 0.035 0.441 1 1 0.441 0%
0.036 0.44531 0.036 0.445 1 1 0.445 0%
0.040 0.46238 0.04 0.462 1 1 0.462 0%
0.042 0.47137 0.042 0.471 1 1 0.471 0%
0.044 0.48017 0.044 0.48 1 1 0.48 0%
0.045 0.48481 0.045 0.485 1 1 0.485 0%
0.046 0.48934 0.046 0.489 1 1 0.489 0%
0.048 0.49833 0.048 0.498 1 1 0.498 0%
0.050 0.50750 0.05 0.507 1 1 0.507 0%

For Comparsion Plots of Min. Sprectra, Paste 
Special into CellsPlace ARS Online Deterministic Data Here

"Paste"CY-CB Spreadsheet Results

(Check only for 
sites located 

within a Basin)
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)

Period (sec)

Deterministic ARS (5% Damping)
Comparison of Spreadsheet vs ARS Online

CY-CB Spreadsheet
ARS Online
Min. Spectrum for CA
Min Sprectrum for ECSZ

      Yes?

      Yes?

      Yes ?

      Yes ?
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0.050 0.50750 0.05 0.507 1 1 0.507 0%
0.055 0.53316 0.055 0.533 1 1 0.533 0%
0.060 0.55903 0.06 0.559 1 1 0.559 0%
0.065 0.58395 0.065 0.584 1 1 0.584 0%
0.067 0.59398 0.067 0.594 1 1 0.594 0%
0.070 0.60832 0.07 0.608 1 1 0.608 0%
0.075 0.63214 0.075 0.632 1 1 0.632 0%
0.080 0.65498 0.08 0.655 1 1 0.655 0%
0.085 0.67758 0.085 0.678 1 1 0.678 0%
0.090 0.69893 0.09 0.699 1 1 0.699 0%
0.095 0.71977 0.095 0.72 1 1 0.72 0%
0.100 0.73977 0.1 0.74 1 1 0.74 0%
0.110 0.77263 0.11 0.773 1 1 0.773 0%
0.120 0.80176 0.12 0.802 1 1 0.802 0%
0.130 0.82662 0.13 0.827 1 1 0.827 0%
0.133 0.83288 0.133 0.833 1 1 0.833 0%
0.140 0.84695 0.14 0.847 1 1 0.847 0%
0.150 0.86462 0.15 0.865 1 1 0.865 0%
0.160 0.87679 0.16 0.877 1 1 0.877 0%
0.170 0.88603 0.17 0.886 1 1 0.886 0%
0.180 0.89388 0.18 0.894 1 1 0.894 0%

      Yes?

      Yes?

      Yes ?

      Yes ?

Deterministic_Response_Spectrum_072809.xls     8/22/2012     3:07 PM
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Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
32.7698 -117.1121

VS30 (m/s) = 560

Z 1.0 (m) = 74

Z 2.5 (km) = 2

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base
Spectrum

S(a)
Basin
Factor

Near
Fault

Factor

Final Adj. 
Spectrum

S(a)
Period
(sec)

USGS
Interpolated

Spectral
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 

Amplification

Adj. For 
Basin
Effect

Final Adj. 
USGS

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.295 1 1 0.295 0 0.273 1.000 1.079 1.000 0.294 0.295 -0.3%
0.02 0.358 1 1 0.358 0.2 0.645 1.000 1.055 1.000 0.680 0.678 0.3%
0.022 0.368 1 1 0.368 0.3 0.530 1.000 1.152 1.000 0.610 0.599 1.8%
0.025 0.381 1 1 0.381 1 0.203 1.154 1.250 1.000 0.292 0.304 -4.0%
0.029 0.398 1 1 0.398
0.03 0.401 1 1 0.401 Max % Difference = 4.0%
0.032 0.409 1 1 0.409
0.035 0.419 1 1 0.419
0.036 0.423 1 1 0.423
0.04 0.435 1 1 0.435 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors
0.042 0.441 1 1 0.441
0.044 0.447 1 1 0.447
0.045 0.45 1 1 0.45
0.046 0.453 1 1 0.453
0.048 0.458 1 1 0.458 0 1.000 1.000 0.295 0.0%
0.05 0.464 1 1 0.464 0.1 1.000 1.000 0.563 0.0%
0 055 0 476 1 1 0 476 0 2 1 000 1 000 0 678 0 0%

INPUT
USGS

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect
Adj. For 

Basin Effect

ARS Online 
Final Adj. 

Spect. Accel.

Place ARS Online Probabilistic Data Here               "Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs 
(or 975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is 
used to estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the 
"calculation" tab.

17.3

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS
Deagg

Spec Accel
Period
(sec)

0.0
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0.5

0.6
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0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Sp
ec

tr
al

 A
cc

el
er

at
io

n,
 S

a 
(g

)

Period (sec)

Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)

Probabilistic_Response_Spectrum_080409.xls     8/22/2012      3:07 PM

0.055 0.476 1 1 0.476 0.2 1.000 1.000 0.678 0.0%
0.06 0.488 1 1 0.488 0.3 1.000 1.000 0.599 0.0%
0.065 0.499 1 1 0.499 0.5 1.000 1.000 0.445 0.0%
0.067 0.503 1 1 0.503 1 1.154 1.000 0.304 0.0%
0.07 0.51 1 1 0.51 2 1.154 1.000 0.155 0.0%
0.075 0.52 1 1 0.52 3 1.154 1.000 0.098 0.0%
0.08 0.529 1 1 0.529 4 1.154 1.000 0.07 0.0%
0.085 0.538 1 1 0.538 5 1.154 1.000 0.057 0.0%
0.09 0.547 1 1 0.547
0.095 0.555 1 1 0.555 Max % Difference = 0.0%
0.1 0.563 1 1 0.563

0.11 0.578 1 1 0.578
0.12 0.591 1 1 0.591
0.13 0.604 1 1 0.604
0.133 0.608 1 1 0.608
0.14 0.616 1 1 0.616
0.15 0.628 1 1 0.628
0.16 0.639 1 1 0.639
0.17 0.649 1 1 0.649
0.18 0.659 1 1 0.659
0.19 0.669 1 1 0.669
0.2 0.678 1 1 0.678

0.22 0.658 1 1 0.658
0.24 0.641 1 1 0.641
0.25 0.633 1 1 0.633

Probabilistic_Response_Spectrum_080409.xls     8/22/2012      3:07 PM
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1 

1.0 INTRODUCTION 

This Geotechnical Design Report (GDR) has been prepared by the Office of Geotechnical Design South-2 
(OGDS2), Branch-D to address the geotechnical design considerations for the State Route 15 (SR-15) 
Mid City Commuter Bike Facility, in the City of San Diego, San Diego County, California, hereafter 
referred to as the project.  Figure 1 depicts the project location and aerial photograph of the project site. 

Between Adams Avenue and Camino Del Rio South, northbound SR-15 descends approximately 300-feet 
in elevation at a moderate gradient from San Diego Mesa near the communities of City Heights, Normal 
Heights, and Kensington through Ward Canyon and into Mission Valley.  The proposed bike facility will 
be aligned with the outside shoulder of the northbound lanes of SR-15 connecting the urban communities 
on San Diego Mesa to established bike transit routes in Mission Valley and beyond.  Due to the steep 
terrain adjoining the freeway and the narrow corridor available, numerous retaining structures and 
steepened embankments will be necessary to accommodate the bike facility within the available corridor 
and provide the desired bike facility width and elevation. 

The purpose of this GDR is to document subsurface geotechnical conditions, provide engineering 
evaluation of site conditions, and provide recommendations relevant to the design and construction of the 
project features.  This report establishes a geotechnical baseline to be used in assessing the existence and 
scope of changed site conditions.  The geotechnical information, evaluation, recommendations, and 
advisories contained in this GDR supersede any information that may have been previously conveyed 
through correspondences or documents concerning the project features addressed herein. 

This GDR is based on site reconnaissance, research of archived resources, subsurface exploration, and 
engineering analyses.  This GDR was prepared in accordance with the guidelines set forth in the 
Caltrans: Guidelines for Preparing Geotechnical Design Report (GDR), Version 1.3, December 2006. 

Project layout plans, profile plans, and cross sections were provided by Caltrans District 11 Design and 
Caltrans Headquarters Design.  Unless otherwise noted: all units referenced in this document are United 
States (U.S) Customary units; all elevations referenced in this report are in feet and referenced to the 
NAVD88 vertical datum; and  all Stations are referenced to the “BF1” LINE.  Pertinent project plans that 
were used during the development of this GDR are presented in Appendix A. 

A District Preliminary Geotechnical Report (DPGR) was prepared for this project by OGDS2-Branch D 
in 2011. 

2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENT 

SR-15 originates at 32nd Street near Harbor Drive and extends north to the Interstate 8 (I-8).  Between 
32nd Street and I-8, SR-15 merges with Interstate 5 (I-5), State Route 94 (SR-94), and Interstate 805 (I-
805).  SR-15 seamlessly merges with I-15 at I-8. 

Ward Road was the predecessor of SR-15 aligned through Ward Canyon.  Remnants of Ward Road are 
found in Normal Heights near Madison Avenue and in Mission Valley near Rancho Mission Road.  
Historic aerial photographs reveal that Ward Road was realigned and connected to 40th Street at Adams 
Avenue between 1953 and 1966.  Construction of I-15 to I-8 was completed in 1968.  At this time, 40th 
Street and Wabash Boulevard were designated SR-15 from I-5 to the merge with I-8.  The portion of SR-
15 between I-805 and I-8 remained a city street and was referred to as the 40th Street Freeway until it was 
widened and transformed into the current configuration in the 1990’s.  SR-15 is not designated as an 
interstate due to portions of the freeway between 32nd Street and I-805 that are not designed and 
constructed to Interstate Standards. 
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2.1 Existing Facilities 

In the project area, SR-15 is a multi-lane urban freeway with mixed flow lanes, auxiliary lanes, paved 
shoulders, and a paved and earthen median.  The project is surrounded by the neighborhoods of 
Kensington to the east and Normal Heights to the west.  The freeway alignment follows the tread of Ward 
Canyon, an incised canyon joined by several smaller tributary canyons and drainages.  The margins of the 
existing freeway facility abut the canyon walls such that steep natural terrain, steep cut slopes, and canyon 
fill slopes border much of the freeway. 

Land use adjacent to and on the mesa above the project is densely developed and consists of the 
residential neighborhood of Kensington.  Existing development along Camino Del Rio South includes 
office complexes. 

SR-15 consists of a ten-lane Portland Cement Concrete (PCC) freeway with PCC shoulders.  The existing 
freeway lanes are 12-feet wide with 8-foot wide inside shoulders and 10-foot wide outside shoulders.  The 
existing median is approximately 30-feet wide and consists of PCC shoulders, and paved and unpaved 
areas between the median barriers that divide the northbound and southbound lanes.  The onramp and 
offramp lanes and shoulders are Asphalt Concrete (AC) paved.  Pavement distress has been observed in 
southbound SR-15 to the north of the Adams Avenue offramp. 

Existing facilities along the project alignment include: the Adams Avenue OC and Camino Del Rio South 
UC; four retaining walls; fill embankments; graded slopes; underground utilities; and highway drainage 
units. 

Two retaining walls, RW-33 and RW-33A, which were constructed during the corridor widening in 
1990s, are located along the Adams Avenue northbound onramp.  RW-33 is a Soil Nail Wall that 
connects to RW-33A.  RW33A is a Caltrans Standard Type-2 Retaining Wall.  Combined, RW-33 and 
RW-33A are approximately 312-feet in length and 8 to 11.5-feet in height.  The retaining walls 
accommodate the severe grade difference between the on ramp and the developed properties on the 
canyon rim above.  The retaining wall also accommodates a ramp meter enforcement area. 

RW-34 and RW-35, which were also constructed during the corridor widening in 1990s, are soil nail 
walls approximately 100-feet in length and 11-feet in height.  RW-34 and RW-35 are located along the 
Camino Del Rio South off ramp.  There are AC turnouts adjacent to RW-34 and RW-35 that include City 
of San Diego sewer manholes.  These two walls appear to accommodate access to City of San Diego 
sewer manholes. 

As-built data and associated Log of Test Boring (LOTB) and Boring Records for the Adams Avenue OC, 
RW-33/33A, RW-34, and RW-35 are included in Appendix B. 

Older, steep, cut slopes that are many decades old exist along the proposed bike facility alignment.  These 
older, steep, cut slopes were likely constructed to accommodate the alignment of Ward Road.  The slopes 
are inclined as steep as 0.43H:1.0V with portions that appear near vertical. 

Steep, non engineered fill slopes line much of the mesa rim where property owners have extended the 
level portions of their yards using engineered and non-engineered methods.  Stable freeway embankment 
fill slopes inclined at 2.0H:1.0V extend into the tributary canyons that join Ward Canyon. 

The more recent cut slopes along the corridor are slightly over a decade old, coinciding with construction 
of SR-15 through the area.  These newer cut slopes are inclined as steep as 1.5H:1.0V. 

Utilities present within the limits of the project include: sewer, telecommunication, and underground and 
overhead electrical lines.  Plans depicting the existing utilities are included in Appendix B. 

Appendix F contains photographs of retaining walls, slopes, and other features that currently exist along 
the project alignment. 
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2.2 Proposed Improvements 

The proposed project will construct a bike facility along SR-15 between PM 5.6 and R6.0 from Adams 
Avenue to Camino Del Rio South.  The bike facility will be paved and striped to accommodate two way 
bicycle traffic.  The bike facility must accommodate maintenance vehicles with room for cyclists to pass 
any active maintenance zones.  Therefore, a minimum level width of roughly 12-feet is desirable for the 
bike facility.  The construction of numerous retaining structures, embankments, and barriers are necessary 
to accommodate the construction of the bike facility.  The proposed improvements are depicted on the 
plans provided in Appendix A.  

The use of both Caltrans standard retaining walls and special design retaining walls are proposed for the 
project.  The retaining walls are necessary in areas where the proposed bike facility is constrained by 
limited right of way or topography.  Caltrans standard retaining walls proposed for the project include: 
RW-390, RW-391, RW-395, RW-396, RW-400, RW-407, RW-426, RW-431, RW-435, and RW-438.  
Details of the proposed standard retaining walls are presented in Table 1.  The special design retaining 
wall proposed for the project is Soil Nail Wall-392 (SNW-392).  This special design retaining wall is 
referred to in this GDR.  However, the details of SNW-392 are addressed in a separate Foundation 
Report. 

No major cut or fill slopes are proposed for this project.  The project will include grading of cut slopes 
above the retaining walls. 

The use of Geosynthetic Reinforced Embankments (GRE) is proposed for the project.  GRE-405 and 
GRE-408 are proposed in areas where existing shoulders are not wide enough to accommodate the 
proposed bike facility.  Details of the proposed GRE are presented in Table1 and Section 8.4. 

The relocation of a two-post overhead sign is proposed as part of the SR-15 Mid-City BRT Project.  The 
post in the outside shoulder of the existing overhead sign is bound by a steep cut slope to the east and the 
lanes of the SR-15 to the west.  Relocation of the existing overhead sign is proposed because considerable 
grading of the adjacent slope and the construction of a taller retaining wall would be required to construct 
the bike facility around the existing overhead sign.  Details of the proposed overhead sign are presented in 
Section 8.8. 

Barriers are proposed for this project to separate the SR-15 traffic from the bike facility.  Plans depict 
multiple types of proposed barriers.  Details of the proposed barriers are presented in Section 8.9. 

Numerous luminaire are proposed for this project to illuminate the bike facility.  Details of the proposed 
luminaire are presented in Section 8.10. 

Bridge construction and/or improvements are not proposed as part of this project.  Large culverts are not 
proposed as part of this project.  Soundwalls and sound berms are not proposed as part of this project. 
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3.0 PERTINENT REPORTS AND INVESTIGATIONS 

Pertinent reports and investigations utilized in the preparation of this GDR include: 

California Division of Mines and Geology, Geology of the San Diego Metropolitan Area, California: Del 
Mar, La Jolla, Point Loma, La Mesa, Poway, and SW1/4 Escondido 7/12-Minute Quadrangles, Bulletin 
200, 1975 

Caltrans, District Preliminary Geotechnical Report, Bike Path Adjacent to Interstate 15 from Adams 
Avenue to Camino Del Rio South, 11-SD-15, PM 5.6/R6.0, EA 11-2T1900, EFIS 1100020291, September 
2011 

Caltrans, Geotechnical Design Report, , State Route 15-40th Street, In San Diego from 0.6 Mile North of 
Route 805 to 0.3 Mile South of Route 8, 11-SD-15, PM M3.4/R5.6, EA 11-048661, October 1994 

Caltrans, Geotechnical Design Report, Construct Soundwalls on Properties Adjacent to State Route 15 
Between Interstate 8 and Adams Avenue in the Neighborhoods of Kensington and Normal Heights, 11-
SD-15-KP 14.5/15.8, 11-238701, November 2000 

Caltrans, Geologic Hazard Report for HOV Lanes, 11-SD-15-PM 1.8/12.6, 11-27930K, January 2007 

Caltrans, Memorandum, Select Cut Slope and Retaining Wall Recommendations, 11-SD-15, PM 3.4/5.6, 
EA 11-048661, May 1995 

Caltrans, Memorandum, Geotechnical Review of Proposed Sound Barriers, 11-SD-15, KP 8.1/9.6, EA 
11-0486H1, January 1999 

Caltrans, Memorandum, Cutoff Wall for Pipe Culvert Headwall at Sound Barrier No. 2, 11-SD-15, KP 
8.1-9.6, EA 11-0486H1, February 1999 

Caltrans, Memorandum, Foundation Materials at Soundwall 1, 11-SD-15, PM R4.7/R6.1, EA 11-048663, 
March 2000 

Caltrans, Memorandum for Maintenance Support Pertaining to the Pavement Distress and Apparent 
Settlement in Interstate 15, North of Adams Avenue, EA 11-375201, March 2009 

CH2MHill, Foundation Report, State Route 15 Mid-City Bus Rapid Transit Project, State Route 15 
Between Interstate 805 and Interstate 8, San Diego, CA, 11-SD-15, PM R3.8/R6.0, EA 2T1301, 
September 2013 

CH2MHill, Geotechnical Design Report, State Route 15 Mid-City Bus Rapid Transit Project, State Route 
15 Between Interstate 805 and Interstate 8, San Diego, CA, 11-SD-15, PM R3.8/R6.0, EA 2T1301, 
September 2013 

CH2MHill, Materials Report, State Route 15 Mid-City Bus Rapid Transit Project, State Route 15 
Between Interstate 805 and Interstate 8, San Diego, CA, 11-SD-15, PM R3.8/R6.0, EA 2T1301, 
September 2013 

Moore & Taber AGRA, Geotechnical Study, I-15 Construction Between Interstate 8 and Interstate 805, 
San Diego, CA, October 1994 

Moore & Taber, Geotechnical Study, I-15Construction Between Route 8 and Route 805, San Diego, 
California, February 1990 

Additional references utilized in the preparation of this report are provided in Section 15.0. 
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4.0 PHYSICAL SETTING 

The following section describes the physical setting of the project including: the climate; topography and 
drainage; man-made and natural features of engineering and construction significance; regional geology 
and seismicity; and soil survey mapping. 

4.1 Climate 

San Diego has a Mediterranean to semi-arid climate characterized by warm, dry summers and mild 
winters with some rain.  San Diego has mild, mostly dry weather with approximately 200 days above 
70°F.  The extended summer and dry period lasts from May to October.  Temperatures are mild to warm 
in the summer.  The average high and low temperatures during the summer are 70 to 78°F and 55 to 66°F, 
respectively.  Temperatures exceed 90°F approximately four days a year.  Winter is the rainy period and 
lasts from November to April.  Temperatures are mild with periods of moderate to heavy precipitation in 
the winter.  The average high and low temperatures during the winter are 66 to 70°F and 50 to56°F, 
respectively.  On average there are approximately 10-inches of rainfall in San Diego annually.  However 
precipitation may range from 3.0 to 30.0-inches during any given year. 

4.2 Topography & Drainage 

The project area is located within the coastal plain physiographic province.  The area is characterized by 
low relief mesa like topography with elevated, flat lying planer landforms incised by valleys, narrow 
steep canyons, and arroyos.  The mesas are generally elongated in a northwest-southeasterly direction.  
The overall landform of San Diego Mesa is flat to gently sloping in the southwesterly direction.  The 
approximate elevation of the mesa near Adams Avenue is 380-feet above Mean Sea Level (MSL). 

San Diego Mesa is bounded by Mission Valley on the north.  Mission Valley is a broad natural channel 
formed by the San Diego River as it cut down through the surrounding mesas.  Camino Del Rio South 
skirts the southern flank of the valley.  Near the north end of the proposed bike facility, the approximate 
elevation of Camino Del Rio South is 100-feet MSL. 

On the mesa, urban runoff is gathered and conveyed by a system of gutters and storm drains.  Runoff 
from the mesa is also directed to arroyos and small canyons trending toward SR-15.  Flows contained 
within both the urban storm drain systems and the tributary canyons feed into a large storm drain system 
that occupies the ancestral tread of Ward Canyon underlying the freeway.  This large trunk line conveys 
storm water northward ultimately discharging into the San Diego River. 

4.3 Man-made and Natural Features of Engineering and Construction Significance 

Ancient landslides, deep compressible soils, waterways, and massive adjoining structures are examples of 
natural and man-made features that often present unusual engineering and construction challenges for 
freeway projects.  No man-made or natural features that would present an unusual engineering or 
construction challenge were found to exist within the project limits. 

Older, steep cut slopes border portions of the proposed bike facility.  These slopes are comprised of 
relatively competent sedimentary formations with fossiliferous beds of paleontological significance.  
These older, steep, cut slopes have performed well over several decades.  RW-400 and RW-407 are 
proposed to be constructed at the base of these slopes.  The upper portions of these steeps slopes are not 
proposed to be modified for the project. 

4.4 Regional Geology and Seismicity 

The project site lies within the San Diego Embayment section of the Peninsular Ranges Geomorphic 
Province of California.  The Peninsular Range is a group of mountain ranges that extend 900-miles from 
the Transverse Ranges and the Los Angeles Basin in Southern California to the southern tip of Mexico’s 
Baja California.  The northern segment of the Peninsular Ranges in Southern California is referred to as 
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the Coastal Plain section.  The San Diego Embayment consists of thick sequences of marine and non-
marine sediments.  The sedimentary rocks within the San Diego Embayment form an eastward thinning 
wedge of continental margin deposits that extend from Oceanside to the US-Mexico border. 

San Diego is located in a seismically active region influenced by the San Andreas Fault system located at 
the boundary between the North American Plate and the Pacific Plate.  Seismically, the Elsinore Fault 
Zone and the Newport-Inglewood-Rose Canyon Fault Zones also impact San Diego County.  Additional 
active faults including the San Diego Trough Fault Zone lay farther west.  Data pertaining to the pertinent 
regional active faults are included in Table 2. 

4.5 Soil Survey Mapping 

The proposed bike facility will be located almost entirely on cuts and fills in freshly scraped sedimentary 
formation or reworked soils.  The Soil Survey of San Diego Area, California prepared by U.S. 
Department of Agriculture, Soil Conservation Service and Forest Service (Web Soil Survey) indicates 
that the project alignment is underlain by three soil units: Terrace Escarpment (TeF), Reiff Fine Sandy 
Loam (RkC), and Made Land (Md) a.k.a. Fill.  The results of the Web Soil Survey are presented in 
Appendix F.  Terrace Escarpment (TeF) is the predominant soil type lining the slopes of Ward Canyon 
and the adjoining arroyos.  The Web Soil Survey describes the soils as follows:   

Terrace Escarpment (TeF) is a 4 to 10-inch thick layer of loamy or gravelly soil over sedimentary 
bedrock.   

Reiff Fine Sandy Loam (RkC) consists of very deep, well drained soils formed in coarse to medium 
textured alluvium. 

Made Land (Md) unit is associated with the freeway and post construction improvements. 

5.0 FIELD EXPLORATION 

Limited geologic mapping and limited subsurface exploration along the project alignment were conducted 
to verify previously mapped site geology and to delineate the soil conditions anticipated to impact the 
design and construction of project features. 

Archived data on the geology and soil conditions were acquired from reports for other projects in the area.  
The lateral continuity of the horizontally layered sedimentary formations and exposures of geologic 
outcrops on existing slopes allow for the accurate characterization of site soils without an intensive 
subsurface investigation.  Due to this abundance of data, the limited geologic mapping and number of 
exploratory borings performed was judged to be sufficient to accurately characterize the prevailing soil 
conditions. 

5.1 Drilling and Sampling 

A subsurface investigation was conducted in May 2012 by CH2MHill.  Three borings, A-12-036, A-12-
037, and A-12-038, were developed along a portion of the project alignment.  The borings were 
developed and evaluated to confirm the accuracy of the field mapping and archived geologic data.  Boring 
Records are included in Appendix C.  The approximate locations of A-12-036, A-12-037, and A-12-038, 
are depicted on Figure 3.1, Figure 3.2, and Figure 3.4, respectively. 

Exploratory borings using a hand auger were conducted in August 2012 by OGDS2 staff.  Seven hand 
auger exploratory borings were completed to determine the type and density of the subsurface soils along 
the alignments of GRE.  The exploratory borings were completed with a 3-inch diameter auger to a depth 
ranging from 3-feet to approximately 7-feet.  The borings were developed to the depth of refusal, which 
generally occurred whenever gravels and cobbles were encountered.  Boring Records for the hand auger 
borings are included in Appendix C.  

No samples were collected for laboratory analyses. 
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5.2 Geologic Mapping 

Limited geologic mapping was conducted along the project alignment to verify previously mapped site 
geology and to delineate the soil conditions anticipated to impact the design and construction of project 
features.  The project site geologic overview map is presented in Figure 2.  The geologic map is a 
modified version of the California Division of Mines and Geology, Geology of the San Diego 
Metropolitan Area, California: La Mesa Quadrangles, Kennedy, 1975.  The map depicts an overview of 
the geologic formations present at the project site and surrounding area.  The modifications to the map 
display the approximate project alignment and the approximate extent of fill mapped by OGDS2. 

5.3 Geophysical Studies 

No geophysical studies were conducted for the preparation of this GDR. 

5.4 Instrumentation 

No geotechnical instrumentation was installed for the preparation of this GDR. 

5.5 Exploration Notes 

All boring were backfilled with cuttings and/or bentonite chips.  When borings were performed along the 
shoulder or traveled way, bentonite chips were used to fill the drill hole below pavement elevation and 
then asphalt or cement was used to reestablish roadway grade. 

No potentially hazardous waste was identified during this study. 

6.0 GEOTECHNICAL TESTING 

The sections below describe the in-situ and laboratory testing program performed for the proposed 
project. 

6.1 In Situ Testing 

Limited in situ geotechnical testing was performed for this report.  Seven hand driven soil probe tests 
were conducted in August 2012.  The soil probe tests were conducted to determine the density of 
subsurface materials along the alignments of the GRE.  The soil probe tests were performed adjacent to 
the hand auger borings.  Boring Records summarizing the soil probe tests are included in Appendix C. 

6.2 Laboratory Testing 

No laboratory tests were performed for the development of this report.  Archived data and data from 
pertinent reports and investigations were used to determine the soil strength parameters provided in this 
report.  Archived laboratory test data are provided in Appendix D. 

7.0 GEOTECHNICAL CONDITIONS 

The following section describes geotechnical conditions that will affect the project.  A geologic overview 
map is presented in Figure 2.  Contour grading plans depicting the existing geology are presented in 
Figure 3.1 through Figure 3.5.  Cross sections depicting the existing geology and proposed project 
features are presented in Figure 4.1 through Figure 4.30.  Figure 5 depicts the City of San Diego, Seismic 
Safety Study Geologic Hazards Map for the area. 

7.1 Site Geology 

The geology underlying the mesa is comprised of a succession of relatively flat lying sedimentary 
formations.  The Linda Vista formation generally forms the mesa top and overlies the San Diego 
Formation.  The layered geology exposed in Ward Canyon is generally comprised of the San Diego 
Formation, which overlies the Mission Valley Formation, which lies conformably over the Stadium 
Conglomerate.  Archived data and the recollection of OGDS2 staff present during construction in the 
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1990s indicate that fill is present along portions of the alignment of RW-33 and RW-33A, and within the 
canyons trending toward SR-15 between Stations 410+00 and 425+00. 

7.1.1 Lithology 

Fill (Qf) in the project area appear to be derived from material excavated from nearby cuts in the 
surrounding formations.  Fills encountered during the field investigation were determined to meet the 
requirements of engineered fill that conforms to Caltrans standards.  Archived data indicates that debris 
may be encountered in the fill. 

The Linda Vista Formation (Ql) consists of nearshore marine and nonmarine sediments deposited on a 
wave-cut platform.  It is predominantly composed of reddish-brown interbedded sandstone and cobble 
conglomerate.  Trace boulders may be found in the formation. 

The San Diego Formation (Tsd) is comprised of marine, fine to medium-grained, yellowish-brown, 
poorly indurated sandstone with cobble conglomerate beds, and thin beds of bentonite, marl, and brown 
mudstone. 

The Mission Valley Formation (Tmv) is comprised of marine, lagoonal, and non-marine, soft, friable, fine 
to medium grained, light olive gray sandstone with locally interstratified carbonate cemented beds; cobble 
conglomerate tongues similar to the lithology of the Stadium Conglomerate; and interbeds and tongues of 
claystone of brackish water origin. 

The Stadium Conglomerate (Tst) consists of a massive cobble conglomerate with dark yellowish-brown 
coarse-grained sandstone matrix and dispersed lenses of fossiliferous, crossbedded sandstone. 
(Kennedy/Peterson 1975) 

7.1.2 Structure 

The sedimentary formations found beneath San Diego Mesa are generally flat lying and laterally 
continuous for large distances.  However, the area around existing RW-34 is complicated by deformation 
and an offset that occurred along an ancient fault.  Because of the relative movement between the 
geologic structures, the sedimentary stratum in the project area displays an abrupt change in lateral 
continuity.  Figure 2 and Figure 5 depict the fault. 

7.1.3 Existing Slope Stability 

The bike facility abuts natural slopes, fill slopes, and cut slopes of varying age.  Natural slopes as steep as 
1.3H:1.0V generally line the tributary canyons.  The natural slopes are stable and performing well. 

7.2 Subsurface Conditions 

The following sections describe the relevant geotechnical conditions that impact project design and 
excavations. 

7.2.1 Soil 

The bike facility alignment is underlain by highly competent sandstone and cobble conglomerate with 
significant portions of the alignment underlain by good quality fill derived from sandstone and cobble 
conglomerate.  Soils in the project alignment are not expansive.  Soil strength parameters for the geologic 
units present within the project limits are based on archival data and an understanding of the soil strength 
parameters of similar geologic units.  These strength parameters have been used in the engineering 
evaluations of the proposed project features.  Soil strength parameters for the geologic units present 
within the project limits are presented in Table 3. 

7.2.2 Groundwater 

Occasional and sporadic seeps of perched groundwater are known to exist along the canyon walls and 
bottoms. 
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Mild seepage was observed through the weep holes at the base of RW-35.  The seepage was also 
described in archived data pertaining to the construction of RW-35. 

As is common within canyon fills, perched groundwater is known to exist within the fill surrounding the 
main culvert trunk line beneath SR-15.  Perched groundwater is anticipated to occur at the base of the fill 
that lies in relic valleys beneath the freeway embankment. 

Archived LOTB indicate that wet soils were encountered approximately 20-feet below ground surface 
near existing RW-33 and RW-33A.  OGDS2 staff present during the corridor widening in the 1990s 
conveyed that groundwater in the form of seeps was observed during construction of SR-15 and in the 
vicinity of RW-33 and RW-33A.  Archived data indicates that underground drains were recommended to 
drain perched groundwater.  The underground drains were to be installed at the surface of the original 
ground prior to the placement of fill between “SD-15 Line” Stations 395+60.36 and 419+50. 

7.2.3 Corrosion 

Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following 
conditions exist:  chloride concentration is greater than or equal to 500-parts per million (ppm), sulfate 
concentration is greater than or equal to 2,000 ppm, or the pH is 5.5 or less. 

Archived data indicates that the chloride concentration is greater than or equal to 500 ppm.  Therefore, the 
site is considered corrosive.  Archived corrosion data are presented in Appendix D. 

7.3 Surface Water 

No perennial streams or large bodies of water exist within the project limits. 

7.3.1 Scour 

A scour evaluation for the project features is not applicable. 

7.3.2 Erosion 

Field observations indicate that native slopes and cut slopes along the proposed project are largely 
resistant to the forces of erosion.  This is likely due to the indurated and somewhat cemented nature of the 
sedimentary formations that host the slopes.  Occasional sloughs and rills on the slopes are indications 
that the underlying formation contains less resistant zones. 

7.3.3 Tsunamis 

The California Emergency Management Agency, San Diego County, and California Geological Survey 
Inundation Maps indicate that the project alignment is not located within a tsunami inundation area.  The 
project alignment is over 150-feet above MSL.  The project site is not susceptible to tsunamis. 

7.4 Site Seismicity 

No known active fault trace crosses the project alignment.  However, the project is located in proximity to 
several active fault zones.  Data pertaining to the regional active faults are included in Table 2.  Ground 
motion caused by nearby and distant seismic events should be anticipated during the life of the freeway 
facilities.  The closest active fault zone is the Newport Inglewood-Rose Canyon Fault Zone, trending in a 
northwesterly direction and laying roughly 4-miles west of the project site. 

The project is located outside of any State of California Alquist Priolo Special Study Zone.  Since no 
known active fault trace crosses the project alignment, ground surface rupture caused by active faulting is 
considered unlikely. 
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8.0 GEOTECHNICAL ANALYSIS AND DESIGN 

The following section describes the geotechnical analyses, parameters, and design criteria that should be 
utilized by project designers in the continued development of the project. 

8.1 Dynamic Analysis 

This section describes the seismic parameters selected and dynamic analysis developed for the project. 

The Caltrans Acceleration Response Spectra Online Tool Version 1.0.4 (Caltrans ARS Online Tool) was 
used to determine pertinent seismic data.  The Caltrans ARS Online Tool is a web based tool that 
calculates both deterministic and probabilistic ARS for any location in California based on the criteria set 
for in Caltrans, Seismic Design Criteria Version 1.6, November 2010, Appendix B (SDC Appendix B). 

According to the SDC Appendix B, Figure B.12, Soil Profile Type C has Standard Penetration Test (SPT) 
results with the number of blows per 12-inches greater than fifty (N>50).  Archived LOTB and the results 
from the three borings developed by CH2MHill had SPT results that were generally greater than 50 blows 
per 12-inches in sedimentary formation.  Therefore, as defined in SDC Appendix B, the Soil Profile Type 
is “C” for the sedimentary formation. 

The latitude and longitude input were 32.769811 and –117.112069, respectively.  The shear wave velocity 
used was 560-meters per second, which correspond to Soil Profile Type C.   

Based on the results produced by the Caltrans ARS Online Tool, the closest regional active fault is the 
Newport Inglewood Rose Canyon Fault (San Diego Section).  Data pertaining to the regional active faults 
are provided in Table 2.  The anticipated Peak Ground Acceleration (PGA) for the project site is 0.38-
gravity.  The PGA corresponds to the Spectral Acceleration at a period of zero-seconds.  The results 
produced by the Caltrans ARS Online Tool and the Caltrans ARS Online Tool QA/QC Checklist are 
included in Appendix E. 

The review of the seismic data provided an effective seismic horizontal coefficient, Kh, for use in pseudo-
static (a.k.a. seismic) slope stability analyses.  The Kh used is defined by the Caltrans Guidelines for 
Foundation Investigation and Reports (Version 1.2) as 1/3 the PGA of the project site.  The horizontal 
acceleration used for the seismic evaluation of the proposed project features is 0.13-gravity. 

8.2 Liquefaction Analysis 

Liquefaction involves the sudden loss of shear strength of a saturated, cohesionless soil subjected to 
cyclic loading produced by an earthquake.  The cyclic loading and loss of shear strength cause the soil to 
temporarily exhibit the strength characteristic of a fluid mass.  Typically, liquefaction occurs in areas 
where groundwater is less than 50-feet from the surface and where the soils are predominantly comprised 
of poorly consolidated poorly graded fine sands, silty sands, and non plastic silts. 

The project primarily resides on dense sedimentary formation with minor portions of embankment fill.  
There is no potential for soil liquefaction to adversely impact project features. 

8.3 Cuts and Excavations 

Existing and proposed slopes were briefly described in Section 2.0 and 7.0.  This section presents the 
analyses used to determine the stability, rippability, and grading factors of materials in proposed cuts or 
excavations. 

8.3.1 Stability 

Poorly to moderately-indurated conglomerate, sandstone, and fossiliferous beds are exposed within the 
older steep cut slopes.  These steep slopes display minor raveling, and wedge sloughing; however, the 
cuts have demonstrated stability.  More recent cut slopes along the corridor are slightly over a decade old, 
coinciding with the widening of the corridor.  These newer cut slopes are stable and performing well. 
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The current Caltrans criteria is that new highway slopes must be evaluated as having a static factor of 
safety of 1.5 or greater and a pseudo-static (seismic) factor of safety of 1.1 or greater.  The older, steep, 
cut slopes were analyzed and found not to satisfy Caltrans static and seismic stability criteria.  The steep, 
older slopes were evaluated as having a static and seismic factor of safety against outer wedge failure of 
1.2 and 1.0, respectively.  However, the addition of retaining walls at the base of these slopes will act to 
buttress and increase the static and seismic factors of safety. Given the slopes long history of satisfactory 
performance, the absence of slope saturation, the aesthetic slope character, and the low probability that a 
sloughing event would spread beyond the base of the slope, the project team may consider leaving these 
steep, older slopes in place.  The slopes are likely to continue to erode and slough occasional wedges of 
weathered sandstone.  A fence and/or barrier may be placed along the base of the slopes to prevent eroded 
material from entering the bike facility and to inhibit cyclists from loitering near the slopes. 

Temporary cut slopes may be defined as slopes that exist for a limited duration to facilitate construction 
of project features.  The placement of Caltrans Standard retaining walls will require temporary back cuts 
to facilitate retaining wall construction.  The exact configurations of temporary excavations are proposed 
by the Contractor and subject to the approval of the Engineer.  Conceptual temporary cut slopes were 
evaluated to provide project development staff with useful criteria for the development of final design 
plans, construction staging plans, and final right-of-way requirements.  Conceptual temporary cut slopes 
were also evaluated to provide guidance and limitations on slope inclination to the Contractor and 
Engineer.  Conceptual temporary cut slopes were evaluated using the soil strength parameters provided in 
Table 3 of this GDR.   

Existing-steep and conceptual-temporary cut slopes were evaluated for stability based on the observed 
performance of slopes in the project area and by using the computer program GSTABL7 with STEDwin 
v.2.  The graphic results of computer based slope stability analyses for the existing-steep and conceptual-
temporary cut slopes are provided in Appendix E. 

Temporary cut slopes in fill should be inclined no steeper than 1.0H:1.0V. 

Temporary cut slopes in sedimentary formation should be inclined no steeper than 0.5H:1.0V. 

8.3.2 Rippability 

The sedimentary formations in the project area range from very soft and friable to moderately hard.  The 
conglomerate and calcarious portions are often moderately-indurated. 

Generally, the sedimentary formations within the project area are rippable and may be excavated by 
conventional heavy duty grading equipment.  Additionally, footing and drilled shaft excavations greater 
than 18-inches in minimum dimension should be readily accomplished using conventional equipment.  
However, the conglomerate layers contain cobble size material that present difficulties for narrow 
excavations, particularly for the excavation of small diameter shafts such as those drilled for the 
installation of soil nails.  Difficult excavation conditions may be mitigated by the selection of appropriate 
excavation methods and by increasing material quantity estimates to allow for the ragged walls of 
footings and shafts. 

Occasional cemented zones within the sedimentary formations may yield oversized blocks (concretions) 
of rock like material.  Occasional spheroid and lens shaped concretions have high compressive strengths 
and can present an obstacle to drilling, trench excavating, and tunneling.  These hard units are anticipated 
to be one-percent of the stratigraphy of the project alignment underlain by sedimentary formation. 
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8.3.3 Grading Factors 

Earthwork factors relate the in place volume of material to be excavated to the in place volume of 
material after placement as fill.  The factors are defined as in place volume of compacted fill divided by in 
place volume of material to be excavated. 

Gf = Vfill/Vexc 

An estimated grading factor of 0.98 may be used for material generated from cuts within existing fill and 
1.05 may be used for the material generated from cuts within the sedimentary formation. 

8.4 Embankments 

The proposed bike facility will cross small arroyos centered near stations 405+80 and 409+20 that were 
tributaries to the ancestral Ward Canyon.  At present, freeway embankment fill slopes inclined at 
2.0H:1.0V descend from the freeway shoulder backing to the culverts at the base of these arroyos.  It is 
proposed that embankment widening to accommodate the bike facility be achieved by the placement of 
GRE-405 and GRE-408.  A schematic depicting the conceptual geogrid spacing, the filter fabric 
placement, and rock filled wire basket slope facing are presented in Figure 6.  GRE design parameters are 
included in Table 1 and Table 4. 

Stability evaluations were performed to assure the stability of the combined GRE and slope configuration.  
The proposed configuration was determined to meet Caltrans stability criteria.  Results of the stability 
analyses for the GRE are included in Appendix E. 

8.5 Earth Retaining Systems 

The project will incorporate retaining walls where the planned bike facility is constrained by limited 
right-of-way and severe topography.  The proposed retaining wall alignments are depicted on the plans 
provided in Appendix A.  Standard Plan retaining wall descriptions and design parameters are provided in 
Table 1.  Refer to Section 11.0, Section 12.0, and Section 13.0 for recommendations, design advisories, 
and construction considerations pertaining to alternative wall designs. 

Stability analyses were performed to assure the stability of the combined retaining wall and slope 
configurations.  The proposed configurations were determined to meet Caltrans criteria for both static and 
seismic stability.  Results of the stability analyses for the retaining walls are included in Appendix E. 

The Caltrans Standard Plan retaining walls will be constructed on fill and formational material.  The 
bearing capacity of the fill and formational material that will host the retaining walls satisfies the strength 
criteria detailed in the Standard Plan.  Shallow foundation data for proposed cast-in-place retaining walls 
founded on fill are provided in Table 5.  The table only includes data representative of wall heights 
selected to assure stability.  Archived data indicates sedimentary formations are dense to very dense, 
therefore, no shallow foundation data are provided for proposed cast-in-place retaining walls founded on 
sedimentary formation. 

8.6 Culvert Foundations 

The proposed project does not include the construction of large culverts. 

8.7 Soundwall Foundations 

No soundwalls are proposed for this project. 

8.8 Overhead Sign Foundations 

The relocation of one overhead sign is proposed for this project.  The overhead sign has two posts and is 
currently located near Station 401+00 along the “SD-15 Line”.  The overhead sign will be relocated to 
Station 399+30 along the “SD-15 Line”.  The eastern post is proposed to be constructed on the barrier on 
the west side of the bike facility.  The western post is proposed to be constructed within the median.  The 
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subsurface material in which the overhead sign is proposed to be constructed is a layer of fill underlain by 
sedimentary formation.  It is anticipated that the fill and sedimentary formation will be suitable for 
standard Cast-In-Drill Hole (CIDH) pile foundation.  It is not anticipated that significant groundwater will 
be encountered during pile excavation for the overhead signs.  Minor seeps may be encountered during 
pile excavation.  Minor caving may occur during pile excavation within fill.  No caving is anticipated 
within the sedimentary formation.  The California Division of Occupational Safety and Health 
(Cal/OSHA) Soil Type is C.   

8.9 Barrier Foundations 

Type 736A and Type 60D barriers are proposed for the tops of certain walls.  Geotechnical 
recommendations are not necessary for the proposed Type 736A and Type 60D barriers. 

The Type 60 barrier depicted on the plans is a concrete barrier constructed where there is little to no offset 
between roadbed surfaces on opposing sides of the barrier.  The Type 60C barrier is a concrete barrier 
constructed where there is an offset between roadbed surfaces on opposing sides of the barrier.  The Type 
60C barrier is intended to be used as a transitional barrier, between barriers or structures, where there is 
an offset between horizontal roadbed surfaces on opposing sides of the barrier with little to no forces 
acting on the barrier.  The Standard Plans depict a maximum of 36-inches and minimum of 1.5-inches of 
offset between the upper and lower roadbed structural sections.  The plans depict no embedment of the 
Type 60C barrier below the lower roadbed section.  The Type 60C barrier is not intended to be used 
where there is an offset between the roadbed surface and a retained soil slope on the opposing side of the 
barrier. 

It is recommended that an Embedded Concrete Barrier be used where there is an offset between the 
roadbed surface and a retained soil slope on the opposing side of the barrier.  Embedded Concrete 
Barriers are modified versions of the Caltrans Standard Plan Concrete Barriers.  Embedded Concrete 
Barriers are proposed to include a footing with a minimum embedment of 24-inches.  The Embedded 
Concrete Barrier is recommended where there is a minimum of 6-inches and a maximum of 36-inches of 
retained soil slope above the barrier.  The Type 60C barrier can be used where there is a minimum of 1.5-
inches and a maximum of 6-inches of offset between the roadbed surface and a retained soil slope on the 
opposing side of the barrier.  Determination of the steel reinforcement requirements for the Embedded 
Concrete Barrier is beyond the scope of this report.  The project Engineer is responsible for the 
modification of any Standard Plan barrier. 

It is anticipated that the fill and sedimentary formations within the project alignment will be suitable for 
placement of the Type 60, Type 60C, and Embedded Concrete Barriers.  Removal and re-compaction of 
soils to accommodate the barriers are not anticipated. 

8.10 Luminaire Foundations 

The project plans depict multiple luminaire along the bike facility alignment.  The luminaire posts are 
proposed to be constructed on the east side of the bike facility within fill and sedimentary formation, and 
atop retaining walls and barriers. 

It is anticipated that the fill and sedimentary formations within the project alignment will be suitable for 
placement of the luminaire foundations.  Removal and re-compaction of soil to accommodate the 
luminaire is not anticipated.  It is anticipated that no significant groundwater will be encountered during 
pile excavation for the luminaire.  Minor seeps may be encountered during pile excavation.  Minor caving 
may occur during pile excavation within fill.  No caving is anticipated during pile excavation in the 
sedimentary formation.  Cobble excavated in borings within the sedimentary formations may produce 
ragged and uneven excavation walls. 
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9.0 MATERIAL SOURCES 

No off-site material source has been identified for this project.  Material generated from on-site 
excavations will consist primarily of sand, silt, and cobble derived from sedimentary formation and fill.  
The material generated on-site is anticipated to be suitable for use as roadway embankment. 

The materials derived from fill and sedimentary formations are anticipated to be suitable for use as GRE 
backfill.  Material generated from sedimentary formations will likely require screening to remove 
materials greater than those prescribed in the GRE specifications. 

Overall, the material derived from fill and sedimentary formation is not anticipated to be suitable for use 
as structure backfill.  However, the Contractor may be able to selectively excavate materials from the fill 
and/or sedimentary formations and process these materials to meet structure backfill specifications. 

The slopes composed of the Mission Valley Formation and Stadium Conglomerate and contain cobbles of 
ideal size range for the rock fill in the wire basket slope facing of the GRE.  The rock utilized to fill the 
GRE wire baskets may be derived by processing excess material generated by project excavations within 
the Mission Valley Formation and the Stadium Conglomerate.  Cobble conglomerate tongues within the 
Mission Valley Formation comprise up to 30-percent of the formation.  An estimate of the cobble that can 
be extracted from the Stadium Conglomerate is 50-percent by volume of excavated material.   

10.0 MATERIAL DISPOSAL 

Examples of material unsuitable for embankment subgrade or fill include organic mud, highly expansive 
clay, stockpiled trash, and debris.  Unsuitable materials are not anticipated to be encountered. 

Material generated during construction that is found to be unsuitable for use as roadway subgrade, 
embankment fill, or topsoil should be placed in a suitable location within the projects limits or hauled 
offsite.  Consideration may be given to place excess or unsuitable material within or atop the existing fill 
between Stations 410+00 and 425+00. 

11.0 RECOMMENDATIONS 

Retaining wall RW-426, RW-431, RW-435, and RW-438 may be constructed as Caltrans standard Type 1 
retaining walls. 

Consider constructing RW-426, RW-431, RW-435, and RW-438 as soldier pile retaining walls with the 
same alignment and top profile of the planned Type 1 retaining wall.  Soldier pile retaining walls would 
act as their own shoring systems, provide the upper cantilever heights to allow for the planned slope/wall 
drainage systems, require reduced design heights by the elimination of footing steps, and result in much 
less disturbance of the sedimentary formation comprising adjacent slopes.  Further, the site soils are well 
suited to the excavation of drilled pile shafts estimated to be approximately 18-feet in depth. 

Consider constructing RW-426, RW-431, RW-435, and RW-438 as soil nail retaining walls.  The 
substitution of a soil nail retaining walls for the planned Type 1 retaining walls would require 
modifications of the tops of wall profiles and the slope/wall drainage systems, would likely result in a 
shorter retaining walls, and would result in much less disturbance of the sedimentary formation 
comprising the adjacent slopes. 

Design parameters for the Type 7B portion of RW-426 are provided in Table 1. 

Retaining wall backfill slopes constructed at inclinations exceeding 2.0H:1.0V should incorporate geogrid 
reinforcement horizontally spaced at 5-foot intervals.  The geogrid material and placement should 
conform to the provisions provided for the GRE. 

Robust erosion control should be placed on all fill slopes super adjacent to retaining walls.  Fill slopes 
inclined steeper than 2H:1V should be vigorously armored against erosion.  An example of robust slope 
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armoring is the Geoweb® Cellular Confinement System.  Other comparably robust slope armoring 
systems may be provided by the District 11 Landscape Architect. 

The designs of the retaining walls and barriers should incorporate a drainage system behind the wall face 
such as vertical drainage strips connected to outlet pipes.  Concentrated storm runoff should be controlled 
with appropriate drainage features. 

GRE should be designed according to the parameters presented in Table 4. 

The material derived from excavations in the sandstone, siltstone, conglomerate, and engineered fills 
within the project will be suitable for use as embankment fill. 

It is recommended that the Type 60C barrier be used only as a transitional barrier, between barriers or 
structures, where there is a minimum of 1.5-inches and a maximum of 36-inches and of offset between 
the upper and lower roadbed structural sections. 

It is recommended that an Embedded Concrete Barrier be used where there is an offset between the 
roadbed surface and a retained soil slope on the opposing side of the barrier.  Embedded Concrete 
Barriers are modified versions of the Caltrans Standard Plan Concrete Barriers.  Embedded Concrete 
Barriers are proposed to include a footing with a minimum embedment of 24-inches.  The Embedded 
Concrete Barrier is recommended where there is a minimum of 6-inches and a maximum of 36-inches of 
retained soil slope above the barrier.  The Type 60C barrier can be used where there is a minimum of 1.5-
inches and a maximum of 6-inches of offset between the roadbed surface and a retained soil slope on the 
opposing side of the barrier. 

12.0 DESIGN ADVISORIES 

The information presented on Section 8 of this report should be thoroughly reviewed by project planners 
and designers. 

OGDS2 understands that Structure Design has performed appropriate analyses for internal stability of the 
Type 1 retaining walls with the slope configurations and loading conditions that will act on the retaining 
walls.  The sedimentary formations hosting the retaining walls possess ample bearing resistance to 
support the wall foundations. 

The slopes above RW-426, RW-431, RW-435, and RW-438 are comprised of sedimentary formations 
that possess poor induration making them somewhat resistant to erosion from surficial and concentrated 
runoff.  Minimizing disturbance of the slopes above these retaining walls will minimize subsequent 
erosion from surficial and concentrated runoff and minimize the need for robust slope armoring. 

The subsurface condition at the proposed overhead sign location is suitable for Caltrans Standard CIDH 
pile foundations. 

The subsurface conditions at the proposed luminaire locations are suitable for the proposed pile 
foundations. 

Cobble conglomerate tongues within the Mission Valley Formation comprise up to 30-percent of the 
formation.  An estimate of the cobble that can be extracted from the Stadium Conglomerate is 50-percent 
by volume of excavated material. 

13.0 CONSTRUCTION CONSIDERATIONS 

The on-site soils may generally be excavated with conventional heavy grading equipment.  It should be 
anticipated that the presence of cobble, boulders, and concretions may create occasional difficulties 
during drilling and trenching operations.  Trenching and boring methods should be capable of excavating 
through hard concretions.  The total volume of concretions excavated on the project is not anticipated to 
exceed 100-cubic yards. 
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The exact configurations of temporary excavations are proposed by the Contractor and subject to the 
approval of the Engineer.  Temporary cut slopes shall be designed using the soil strength parameters 
provided in Table 3 of this GDR.  Under no circumstances shall temporary cut slopes within fill be 
inclined steeper than 1.0H:1.0V.  Under no circumstances shall temporary cut slopes within sedimentary 
formation be inclined steeper than 0.5H:1.0V.   

The slope retained by RW-426 ranges in inclination from 1.3H:1V  to 1.7H:1V and extends over 120 feet 
above roadway grade.  A significant temporary excavation will be necessary to construct RW-426 as a 
Type 1 retaining wall.  Photographs of the slope that will host RW-426 are presented in Appendix F. 

Consideration may be given to placing excess material generated during construction within or atop the 
existing fill between Station 410+00 and 425+00. 

Cobble conglomerate tongues within the Mission Valley Formation comprise up to 30-percent of the 
formation.  An estimate of the cobble that can be extracted from the Stadium Conglomerate is 50-percent 
by volume of excavated material.   

Cobble or concretions excavated from the sedimentary formations may produce ragged and uneven 
excavation walls.  Project elements constructed within the sedimentary formations may require additional 
backfill or concrete. 

Concentrated storm runoff should be controlled with appropriate drainage features to reduce erosion. 

Portions of the retaining walls near Adams Avenue are in a tiered configuration.  The 0.5H:1.0V 
temporary cut necessary to construct the lowers walls in sedimentary formation should not impact the 
portion of the slope that will be cut to construct the upper walls.  In this section, it is recommended that 
the lower walls be constructed prior to the upper walls to provide a working pad for the construction of 
upper walls.  If the contractor proposes to build the walls simultaneously or build the upper walls prior to 
the lower walls, the contractor should provide analysis showing the stability of the temporary construction 
slope geometry. 

Refer to Table 1 for locations where temporary shoring is anticipated. 

14.0 ACTUAL VS. REPORTED SITE CONDITIONS 

The characterizations of geotechnical conditions along the project alignment and presented in this report 
are based on the review of the design information provided, proposed project features, as-built plans, 
geologic maps, geologic literature, archival reports, exploration by OGDS2 and CH2MHill, and 
laboratory testing.  The evaluations and recommendations contained in this report are based on the 
information discovered and data gathered.  If conditions are encountered during the project that appear to 
differ from the conditions conveyed in this report, or if construction difficulties related to soil conditions 
are encountered, a representative of OGDS2 Branch D should be consulted to assist with the assessment 
of the prevailing geotechnical conditions and to assist in formulating appropriate strategies to facilitate 
project completion. 

Should project design features vary significantly from those described in this report an updated GDR 
should be prepared by OGDS2 Branch D to address the geotechnical considerations related to those 
features. 
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FIGURE 2:  GEOLOGIC OVERVIEW MAP
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Table 1:  Earth Retaining Systems (ERS) and Geosynthetic Reinforced Embankments (GRE) 

ERS or GRE 

Begin 
Station 

BF1-Line 

End 
Station 

BF1-Line 

Approx. 

Length 

(ft) 

Min 
Design 
Height 

(ft) 

Max 
Design 
Height 

(ft) Notes 

West Side of Commuter Bike Facility 

RW-391  
Type 1, Case 1 

391+00.00 393+00.27 199 6 16 
RW-391 will retain embankment fill upon which the bike facility will be constructed.  Portions of 
RW-390 and RW-391 are in a tiered configuration.  Portions of SNW-392 and RW-391 are in a 
tiered configuration.  Temporary shoring is anticipated for portions of RW-391. 

Existing 
RW-33/33A 

392+99.00 395+93.00 294 --- --- RW-33 is a soil nail wall.  RW-33A is a Type 2 retaining wall.  A portion of the beginning of RW-
33 will be demolished and replaced with the end of RW-391. 

RW-396 
Type 1, Case 1 

395+93.00 399+95.47 402 10 12 
RW-396 will retain embankment fill upon which the bike facility will be constructed.  Portions of 
RW-395 and RW-396 are in a tiered configuration.  Temporary shoring is anticipated for portions 
of RW-396. 

RW-400 
Type 5, Case 1 

399+95.48 404+75.33 480 4 8 RW-400 will retain embankment fill upon which the bike facility will be constructed. 

East Side of Commuter Bike Facility 

RW-390 
Type 1, Case 2 

390+05.00 391+95.06 190 4 6 
RW-390 will retain a portion of the slope above the bike facility.  Portions of RW-390 and RW-391 
are in a tiered configuration.  Temporary shoring is anticipated for portions of RW-390 adjacent to 
the existing soundwall. 

SNW-392 392+79.00 395+00.00 221 --- --- 
SNW-392 will retain a portion of the slope above proposed RW-391 and existing RW-33/33A.  
Wall descriptions and complete information on the site conditions, analyses, advisories, and 
recommendations relevant to this retaining wall are presented in a separate Foundation Report 

RW-395 
Type 1, Case 2 

395+00.00 396+10.00 110 6 8 RW-395 will retain a portion of the slope above the bike facility.  Portions of RW-395 and RW-396 
are in a tiered configuration.  Temporary shoring is anticipated due to right-of-way limitations. 

GRE-405 405+20.00 406+30.00 110 --- --- The slopes above and below GRE-405 are horizontal and variable, respectively.  The face of GRE-
405 is battered at 2H:3V. 

RW-407 
Type 1, Case 2 

407+00.00 408+64.45 165 6 8 RW-407 will retain a portion of the slope above the bike facility. 

GRE-408 408+80.00 410+00.00 120 --- --- The slopes above and below GRE-408 are horizontal and variable, respectively.  The face of GRE-
408 is battered at 2H:3V. 

RW-426 
Type 1, Case 2 

Type 7B, Case 1 
425+70.00 430+58.00 488 

10 
14 

18 
14 

RW-426 will retain a portion of the slope above the bike facility.  The Type 1 and Type 7B portions 
will be approximately 467ft and 21ft in length, respectively.   

Temporary shoring is anticipated for the majority of RW-426. 

The Type 7B portion is proposed to accommodate the existing Overhead Sign Pedestal.  A Type 7B 
wall requires tie-down anchors for design heights greater than or equal to 16.0ft.  An unbonded 
length of 15.0ft is recommended for the tiedown anchors to ensure that the anchors will not react 
directly against the wall footing when tensioned.  Testing approximately thirty-percent (30%) of the 
tiedown anchors is recommended due to the relatively short wall length.  This is equivalent to 
testing one (1) of the tiedown anchors.  The bonded length of the tiedown anchors is to be 
determined by the Contractor.  Preliminary calculations estimate a bonded length of 5.0-10.0ft, 
assuming a tiedown hole-diameter of 6.0in.  The use of a larger diameter tiedown hole may yield a 
reduced bonded length. 

Drainage and utility plans depict a 24.0in Alternative Pipe Culvert and sanitary sewer lines and 
electrical lines, respectively, underground in the vicinity of the Type 7B portion of the retaining 
wall. 

Existing 
RW-34  

430+58.00 431+52.00 94 --- --- RW-34 is a soil nail wall. 

RW-431 
Type 1, Case 2 

431+52.00 433+30.00 178 12 16 RW-431 will retain the slope above the bike facility. 

RW-435 
Type 1, Case 2 

435+00.00 436+82.00 182 10 14 RW-435 will retain the slope above the bike facility. 

Existing  
RW-35 

436+82.00 437+81.00 99 --- --- RW-35 is a soil nail wall. 

RW-438 
Type1, Case 2 

437+81.00 443+45.00 564 10 20 RW-438 will retain the slope above the bike facility. 
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Table 3:  Soil Strength Parameters 

Geologic Unit 

φ 
Friction angle 

(°) 

C 
Cohesion 

(psf) 

γ 
Unit Weight 

(pcf) 

Fill (Qf) 34 100 120 

Structure Backfill (Qsb) 32 0 120 

Linda Vista Formation (Ql) 34 600 130 

San Diego Formation (Tsd) 33 350 120 

Mission Valley Formation (Tmv) 33 350 120 

Stadium Conglomerate (Tst) 38 350 130 

 

 

Table 4:  Geosynthetic Reinforced Embankment (GRE) Design Parameters 

GRE 
Geogrid Layer 

(Layer 1 at bottom) 

Geogrid Embedment 
(measured from the 
back of wire basket) 

Geogrid Vertical 
Spacing 

Long Term 
Design 

Strength 

405 
1-7 12 

1.5ft 1,000plf 
8-12 18 

408 1-9 12 1.5ft 1,000plf 
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APPENDIX C 

FIELD EXPLORATION 



SEDIMENTARY ROCK, (POORLY INDURATED
SANDSTONE); fine grained; moderate brown;
moderately weathered; soft; (SILTY SAND with GRAVEL
(SM); dense; moist; mostly fine sand; little fine gravel;
little fines; (Lindavista Formation)).

(Medium and fine sand; trace fine gravel).

(Very dense; coarse gravel).

SEDIMENTARY ROCK, (POORLY INDURATED
CONGLOMERATE); coarse grained; moderate brown;
moderately weathered; soft; (Poorly graded GRAVEL with
SILT and COBBLES (GP-GM); very dense, moist; mostly
coarse gravel; little fines; few fine sand; ~50% igneous
COBBLES, hard;((San Diego).
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SEDIMENTARY ROCK (continued).

SEDIMENTARY ROCK, (POORLY INDURATED
SILTSTONE); fine grained; grayish brown; moderately
weathered; soft; (SANDY SILT (SM); very stiff to hard;
moist; mostly fines; some fine sand).

Bottom of borehole at 31.5 ft bgs

Boring terminated at a depth of 31.5 ft due to auger
refusal.

This Boring Record was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manuals (2010), except as follows:
1) Consistency of cohesive soil: relatively undisturbed
samples were not obtained due to the limited fine grained
materials encountered.  The consistency of the fine
grained soil was determined based on the Standard of
Practice for Description and Identification of Soils,
Visual-Manual Procedure, (ASTM D2488, Table 5).
2) Bedding Spacing and Fracture Density: Drilling and
sampling methods employed did not facilitate the
evaluation of bedding and fractures.  Based on the limited
materials observed, and the regional geologic maps and
reports reviewed, the Lindavista Formation is expected to
be massively bedded; the San Diego Formation is
expected to be from thickly to massively bedded.
Fracture density for both formations is undetermined.
3) Description of cobbles:  Drilling and sampling methods
employed did not facilitate the evaluation of cobbles.
Where observed, the description is provided on the
Boring Record as complete as possible.
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CLAYEY GRAVEL with SAND (GC); medium dense;
brown; moist; mostly fine GRAVEL; little fines; little
medium sand; weak cementation; (Artificial Fill).

SEDIMENTARY ROCK, (POORLY INDURATED
CONGLOMERATE); coarse grained; grayish brown;
moderately weathered; soft; (CLAYEY GRAVEL (GC);
medium dense; moist; mostly coarse gravel; some fines;
trace medium and fine sand; COBBLES encountered,
igneous, hard; (San Diego Formation)).

(Very dense; moderate brown; fine gravel).

SEDIMENTARY ROCK, (POORLY INDURATED
SANDSTONE); coarse grained; grayish brown;
moderately weathered; soft; (Poorly graded SAND with
CLAY (SP-SC); medium dense; moist; mostly medium
and fine sand; few fines).

(Poorly-graded SAND with SILT (SP-SM); very dense;
moderate brown).
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DRILLING METHOD
Hollow-Stem Auger

DRILL RIG
CME 75 HT

SPT HAMMER TYPE
140 lb. Auto Hammer, 30" Drop

BOREHOLE BACKFILL AND COMPLETION
Cuttings, Bentonite

GROUNDWATER
READINGS
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SPT (1.5")

TOTAL DEPTH OF BORING
31.5 ft

BOREHOLE DIAMETER
8 in

BOREHOLE LOCATION (Offset, Station, Line)
95.00' Rt  Sta 402+67 SD-15
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SEDIMENTARY ROCK (continued).
(Light gray).

Bottom of borehole at 31.5 ft bgs

Boring terminated at a planned depth.

This Boring Record was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manuals (2010), except as follows:
1) Consistency of cohesive soil: relatively undisturbed
samples were not obtained due to the limited fine grained
materials encountered.  The consistency of the fine
grained soil was determined based on the Standard of
Practice for Description and Identification of Soils,
Visual-Manual Procedure, (ASTM D2488, Table 5).
2) Bedding Spacing and Fracture Density: Drilling and
sampling methods employed did not facilitate the
evaluation of bedding and fractures.  Based on the limited
materials observed, and the regional geologic maps and
reports reviewed, the Lindavista Formation is expected to
be massively bedded; the San Diego Formation is
expected to be from thickly to massively bedded.
Fracture density for both formations is undetermined.
3) Description of cobbles:  Drilling and sampling methods
employed did not facilitate the evaluation of cobbles.
Where observed, the description is provided on the
Boring Record as complete as possible.

S06

S07

16
29
44

28
50/4"

M
at

er
ia

l
G

ra
ph

ic
s

S
am

pl
e 

Lo
ca

tio
n

COUNTY
SD

DESCRIPTION

R
ec

ov
er

y 
(%

)

D
ril

lin
g 

M
et

ho
d

C
as

in
g 

D
ep

th

PREPARED BY
Minxing Zhao

DATE
5-24-12

PROJECT OR BRIDGE NAME
Route 15 Mid-City Commuter Bike Facility

BRIDGE NUMBER

HOLE ID
A-12-037

EA
11-2T1901

REPORT TITLE
BORING RECORD

DIST.
11

ROUTE
15

POSTMILE
5.6/R6.0

SHEET
2  of  2

R
Q

D
 (%

)

S
am

pl
e 

N
um

be
r

M
oi

st
ur

e
C

on
te

nt
 (%

)

Remarks

B
lo

w
s 

pe
r 6

 in
.

E
LE

V
A

TI
O

N
 (f

t)

273.00

271.00

269.00

267.00

265.00

263.00

261.00

259.00

257.00

255.00

253.00

251.00

249.00

247.00

245.00

D
E

P
TH

 (f
t)

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

S
he

ar
 S

tre
ng

th
(ts

f)

B
lo

w
s 

pe
r f

oo
t

5 
B

R
 - 

S
TA

N
D

A
R

D
  S

R
-1

5 
M

ID
 C

IT
Y

_B
IK

E
 L

A
N

E
.G

P
J 

 C
A

LT
R

A
N

S
 L

IB
R

A
R

Y
 D

E
C

09
-W

 C
H

 L
O

G
O

.G
LB

  9
/2

6/
12

73

50/4

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

November 6, 2014

Geotechnical Design Report
State Route 15 Mid City Commuter Bike Facility

EA 11-2T1901/EFIS 1100020291

APPENDIX C: FIELD EXPLORATION 
Page 4 of 15



SILTY GRAVEL (GM); very dense; brown; moist; mostly
fine GRAVEL; little fines; few medium sand; COBBLES
encountered, igneous, hard; (Artificial Fill).

SEDIMENTARY ROCK, (POORLY INDURATED
CONGLOMERATE); coarse grained; grayish brown;
moderately weathered; soft; (SILTY GRAVEL with SAND
(GM); very dense, moist; mostly fine gravel; little fines;
few fine sand; (San Diego Formation)).

(Trace medium sand; COBBLES encountered, igneous,
hard).
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A-12-038
DRILLING CONTRACTOR
Pacific Drilling Co.

HAMMER EFFICIENCY, ERi
73%

SAMPLER TYPE(S) AND SIZE(S) (ID)
SPT (1.5")

TOTAL DEPTH OF BORING
27.0 ft

BOREHOLE DIAMETER
8 in

BOREHOLE LOCATION (Offset, Station, Line)
126.00' Rt  Sta 431+00 SD-15
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SEDIMENTARY ROCK (continued).

Bottom of borehole at 27.0 ft bgs

Boring terminated at a depth of 27 ft due to auger refusal.

This Boring Record was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manuals (2010), except as follows:
1) Consistency of cohesive soil: relatively undisturbed
samples were not obtained due to the limited fine grained
materials encountered.  The consistency of the fine
grained soil was determined based on the Standard of
Practice for Description and Identification of Soils,
Visual-Manual Procedure, (ASTM D2488, Table 5).
2) Bedding Spacing and Fracture Density: Drilling and
sampling methods employed did not facilitate the
evaluation of bedding and fractures.  Based on the limited
materials observed, and the regional geologic maps and
reports reviewed, the Lindavista Formation is expected to
be massively bedded; the San Diego Formation is
expected to be from thickly to massively bedded.
Fracture density for both formations is undetermined.
3) Description of cobbles:  Drilling and sampling methods
employed did not facilitate the evaluation of cobbles.
Where observed, the description is provided on the
Boring Record as complete as possible.
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Note:

The SEDIMENTARY ROCK in Boring Record A 12 038 is described as “San Diego Formation.” Archived
data describes the SEDIMENTARY ROCK in the vicinity of the boring as “Mission Valley Formation.”
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Sample Interval: Top/Bottom (ft. bgs)
Amount of Sample Recovered (ft)

bgs = below ground surface

Sample Type - Sample Number

(D)  Modified California split-spoon drive
sampler, 3.0-inch (76-mm) outside
diameter, 2.4-inch (64-mm) inside
diameter (with liners)

(S)  Split-spoon drive sampler,
2.0-inch (50-mm) outside diameter
1.4-inch (35-mm) inside diameter
(without liners)

(B)  Bulk sample collected from drill cuttings

Standard Penetration Test Results

Number of blows required to advance driven sampler
over three 6-inch (152-mm) increments. Number in
parenthesis is the total number of blows required to
advance the sampler 12-inch (305 mm) beyond the first
6-inch (152-mm) interval. Drive samplers advanced using
a 140 lb (63.5 kg) Hammer with the 30-inch (762-mm)
drop. The blow counts given have not been modified to
account for field and/or depth conditions.

General Notes

1) Soil classifications are based on the Unified Soil
Classification System. Classifications and descriptions
made in the field have been modified based on the
results of laboratory testing.

2) Boring logs depict subsurface conditions only at the
specific locations and times the boring was made. Logs
do not necessarily reflect strata variations that may exist
between boring locations..

Bottom of borehole at 24.0 ft bgs
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)

405+70, 5.0 ft Left, BF1 Line
DRILL RIG

Not Determined

Hand Auger
SAMPLER TYPE(S) AND SIZE(S) [ID] SPT HAMMER TYPE

Not Applcable

BEGIN DATE

BOREHOLE BACKFILL AND COMPLETION
Cuttings

08/15/12 08/15/12
DRILLING CONTRACTOR

DRILLING METHOD

LOGGED BY
Ali Lari

Caltrans

COMPLETION DATE

DESCRIPTION

BOREHOLE LOCATION (Lat/Long or North/East and Datum)

BOREHOLE LOCATION (Station, Offset, and Line)

GROUNDWATER 
READINGS

Not Applicable

AFTER DRILLING (DATE)DURING DRILLING
Not Applicable

7

2

3

8

5

6

SURFACE ELEVATION

BOREHOLE DIAMETER
3"

284.0 ft

%

3.1 ftNot Encountered

Hand Auger boring developed adjacent to 
Hand Driven Soil Probe location.

Borehole terminated at 3.1ft.

SILTY GRAVEL with SAND (GM); loose, light brown; fine to coarse 
GRAVEL; fine SAND (FILL)

Refusal at 3.1'

284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0

HOLE ID: HA/HD-12-001

18

GEOTECHNICAL SERVICES

DEPARTMENT OF TRANSPORTATION

DIVISION OF ENGINEERING SERVICES

REPORT TITLE
Geotechnical Design Report
DISTRICT ROUTECOUNTY

19

16

17

12

13

10

11

20

9

14

15

1100020291
POST MILE PROJECT NUMBER

11 15SD 5.6/R6.0
PROJECT OR BRIDGE NAME

of

GEOTECHNICAL SERVICES

GRE-405
DATE

OFFICE OF GEOTECHNICAL DESIGN-SOUTH 2
1 1

SHEETBRIDGE NUMBER
R. Rusnak 05/01/14
PREPARED BY

State Route 15 Mid City Commuter Bike Facility
PROJECT OR BRIDGE NAME

2014-05-01 BR for GRE.xls - HA_HD-12-001

November 6, 2014

Geotechnical Design Report
State Route 15 Mid City Commuter Bike Facility

EA 11-2T1901/EFIS 1100020291

APPENDIX C: FIELD EXPLORATION 
Page 9 of 15
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277.0
277.0
277.0
277.0 97
277.0
277.0
277.0
277.0 95
277.0
277.0
277.0
277.0 90
277.0
277.0
277.0
277.0 90
272.6
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277 0

LOGGED BY BEGIN DATE COMPLETION DATE BOREHOLE LOCATION (Lat/Long or North/East and Datum)
HOLE ID: HA/HD-12-002Ali Lari 08/15/12 08/15/12 Not Determined

DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, and Line) SURFACE ELEVATION
Caltrans 405+70, 10.0 ft Right, BF1 Line 277.0 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Hand Auger Not Applicable 3"
SAMPLER TYPE(S) AND SIZE(S) [ID] SPT HAMMER TYPE HAMMER EFFICIENCY (ERi)
Hand Driven Soil Probe Not Applcable NA %

3

BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Cuttings READINGS Not Encountered Not Applicable ft

D
E

P
T

H
 (

ft
)

DESCRIPTION REMARKS

1

2

4.4

Hand Auger boring developed adjacent to 
Hand Driven Soil Probe location.

4

5

6

7

8

Borehole terminated at 4.4ft.

SILTY GRAVEL with SAND (GM); loose, light brown; fine to coarse 
GRAVEL; fine SAND (FILL)

Refusal at 4.4'

277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0
277.0

9

10

11

12

13

14

15

16

17

18

19

20

DEPARTMENT OF TRANSPORTATION
REPORT TITLE

HOLE ID: HA/HD-12-002Geotechnical Design Report

DIVISION OF ENGINEERING SERVICES
DISTRICT COUNTY ROUTE POST MILE PROJECT NUMBER
11 SD 15 5.6/R6.0 1100020291

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME

of

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME
State Route 15 Mid City Commuter Bike Facility

OFFICE OF GEOTECHNICAL DESIGN-SOUTH 2
BRIDGE NUMBER PREPARED BY DATE SHEET
GRE-405 R. Rusnak 05/01/14 1 1

2014-05-01 BR for GRE.xls - HA_HD-12-002

November 6, 2014

Geotechnical Design Report
State Route 15 Mid City Commuter Bike Facility

EA 11-2T1901/EFIS 1100020291

APPENDIX C: FIELD EXPLORATION 
Page 10 of 15
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280.0
280.0
280.0
280.0 58
280.0
280.0
280.0
280.0 85
280.0
280.0
280.0
280.0 95
276.7
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280 0

LOGGED BY BEGIN DATE COMPLETION DATE BOREHOLE LOCATION (Lat/Long or North/East and Datum)
HOLE ID: HA/HD-12-003Ali Lari 08/15/12 08/15/12 Not Determined

DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, and Line) SURFACE ELEVATION
Caltrans 405+60, 4.0 ft Right, BF1 Line 280.0 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Hand Auger Not Applicable 3"
SAMPLER TYPE(S) AND SIZE(S) [ID] SPT HAMMER TYPE HAMMER EFFICIENCY (ERi)
Hand Driven Soil Probe Not Applcable NA %
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Cuttings READINGS Not Encountered Not Applicable 3.3 ft

D
E

P
T

H
 (

ft
)

DESCRIPTION REMARKS

SILTY GRAVEL with SAND (GM); loose, light brown; fine to coarse 
GRAVEL; fine SAND (FILL)

1

2

3
Refusal at 3.3'

Hand Auger boring developed adjacent to 
Hand Driven Soil Probe location.

4

5

6

7

8

Borehole terminated at 3.3ft.

280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0

9

10

11

12

13

14

15

16

17

18

19

20

DEPARTMENT OF TRANSPORTATION
REPORT TITLE

HOLE ID: HA/HD-12-003Geotechnical Design Report

DIVISION OF ENGINEERING SERVICES
DISTRICT COUNTY ROUTE POST MILE PROJECT NUMBER
11 SD 15 5.6/R6.0 1100020291

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME

of

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME
State Route 15 Mid City Commuter Bike Facility

OFFICE OF GEOTECHNICAL DESIGN-SOUTH 2
BRIDGE NUMBER PREPARED BY DATE SHEET
GRE-405 R. Rusnak 05/01/14 1 1

2014-05-01 BR for GRE.xls - HA_HD-12-003

November 6, 2014

Geotechnical Design Report
State Route 15 Mid City Commuter Bike Facility

EA 11-2T1901/EFIS 1100020291

APPENDIX C: FIELD EXPLORATION 
Page 11 of 15
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284.0
284.0
284.0
284.0 30
284.0
284.0
284.0
284.0 50
284.0
284.0
284.0
284.0 80
284.0
284.0
284.0
284.0 120
284.0
284.0
284.0
284.0 85
284.0
284.0
284.0
284.0 110
284.0
284.0
284.0
277.0 130
284.0
284.0
284.0
284.0
284 0

LOGGED BY BEGIN DATE COMPLETION DATE BOREHOLE LOCATION (Lat/Long or North/East and Datum)
HOLE ID: HA/HD-12-004Ali Lari 08/15/12 08/15/12 Not Determined

DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, and Line) SURFACE ELEVATION
Caltrans 406+20, 0.0 ft Right, BF1 Line 284.0 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Hand Auger Not Applicable 3"
SAMPLER TYPE(S) AND SIZE(S) [ID] SPT HAMMER TYPE HAMMER EFFICIENCY (ERi)
Hand Driven Soil Probe Not Applcable NA %

3

BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING
Cuttings READINGS Not Encountered Not Applicable ft

D
E

P
T

H
 (

ft
)

DESCRIPTION REMARKS

1

2

7.0

Hand Auger boring developed adjacent to 
Hand Driven Soil Probe location.

4

5

6

7

8

Borehole terminated at 7.0ft.
Borehole terminated at planned depth.

SEDIMENTARY ROCK (SANDSTONE); light brown; very soft; 
(SILTY SAND (SM) ; loose (San Diego Formation))

284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0
284.0

9

10

11

12

13

14

15

16

17

18

19

20

DEPARTMENT OF TRANSPORTATION
REPORT TITLE

HOLE ID: HA/HD-12-004Geotechnical Design Report

DIVISION OF ENGINEERING SERVICES
DISTRICT COUNTY ROUTE POST MILE PROJECT NUMBER
11 SD 15 5.6/R6.0 1100020291

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME

of

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME
State Route 15 Mid City Commuter Bike Facility

OFFICE OF GEOTECHNICAL DESIGN-SOUTH 2
BRIDGE NUMBER PREPARED BY DATE SHEET
GRE-405 R. Rusnak 05/01/14 1 1

2014-05-01 BR for GRE.xls - HA_HD-12-004

November 6, 2014

Geotechnical Design Report
State Route 15 Mid City Commuter Bike Facility

EA 11-2T1901/EFIS 1100020291

APPENDIX C: FIELD EXPLORATION 
Page 12 of 15



E
L

E
V

A
T

IO
N

 (
ft

)

S
am

p
le

 L
o

ca
ti

o
n

S
am

p
le

 N
u

m
b

er

B
lo

w
s 

P
er

 6
 in

B
lo

w
s 

P
er

 1
.0

 f
t

R
ec

o
ve

ry
 (

%
)

R
Q

D
 (

%
)

M
o

is
tu

re
  

C
o

n
te

n
t 

(%
)

D
ry

 U
n

it
 W

ei
g

h
t 

(p
cf

)

S
h

ea
r 

S
tr

en
g

th
 

(t
sf

)

D
ri

lli
n

g
 M

et
h

o
d

C
as

in
g

 D
ep

th

273.0
273.0
273.0
273.0 105
273.0
271.5
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273 0

LOGGED BY BEGIN DATE COMPLETION DATE BOREHOLE LOCATION (Lat/Long or North/East and Datum)
HOLE ID: HA/HD-12-005Ali Lari 08/16/12 08/16/12 Not Determined

DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, and Line) SURFACE ELEVATION
Caltrans 409+00, 4.0 ft Right, BF1 Line 273.0 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Hand Auger Not Applicable 3"
SAMPLER TYPE(S) AND SIZE(S) [ID] SPT HAMMER TYPE HAMMER EFFICIENCY (ERi)
Hand Driven Soil Probe Not Applcable NA %

Not Applicable 1.5 ft
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING

D
E

P
T

H
 (

ft
)

DESCRIPTION

AFTER DRILLING (DATE)

REMARKS

1

2

TOTAL DEPTH OF BORING
Cuttings READINGS Not Encountered

6

7

8

3

4

5

Hand Auger boring developed adjacent to 
Hand Driven Soil Probe location.

Borehole terminated at 1.5ft.

SILTY GRAVEL with SAND (GM); loose; ight brown; fine to coarse 
GRAVEL; fine SAND; (FILL)

Refusal at 1.5'

273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0

9

10

11

12

13

14

15

16

17

18

19

20

HA/HD-12-005Geotechnical Design Report

DIVISION OF ENGINEERING SERVICES
DISTRICT COUNTY ROUTE POST MILE PROJECT NUMBER
11 SD 15 5.6/R6.0 1100020291

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME

DEPARTMENT OF TRANSPORTATION
REPORT TITLE

HOLE ID:

of

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME
State Route 15 Mid City Commuter Bike Facility

OFFICE OF GEOTECHNICAL DESIGN-SOUTH 2
BRIDGE NUMBER PREPARED BY DATE SHEET
GRE-408 R. Rusnak 05/01/14 1 1

2014-05-01 BR for GRE.xls - HA_HD-12-005

November 6, 2014

Geotechnical Design Report
State Route 15 Mid City Commuter Bike Facility

EA 11-2T1901/EFIS 1100020291

APPENDIX C: FIELD EXPLORATION 
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268.0
268.0
268.0
268.0 105
268.0
268.0
268.0
268.0 41
268.0
268.0
268.0
268.0 55
268.0
268.0
268.0
268.0 36
268.0
268.0
268.0
268.0 28
268.0
268.0
268.0
268.0 37
268.0
268.0
268.0
261.0 66
268.0
268.0
268.0
268.0
268 0

LOGGED BY BEGIN DATE COMPLETION DATE BOREHOLE LOCATION (Lat/Long or North/East and Datum)
HOLE ID: HA/HD-12-006Ali Lari 08/16/12 08/16/12 Not Determined

DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, and Line) SURFACE ELEVATION
Caltrans 409+20, 8.0 ft Right, BF1 Line 268.0 ft

NA %

DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Hand Auger Not Applicable 3"

Cuttings READINGS Not Encountered Not Applicable 7.0

SAMPLER TYPE(S) AND SIZE(S) [ID] SPT HAMMER TYPE HAMMER EFFICIENCY (ERi)
Hand Driven Soil Probe Not Applcable

ft

D
E

P
T

H
 (

ft
)

DESCRIPTION REMARKS

1

BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) TOTAL DEPTH OF BORING

2

3

4

5

6

7

8

Hand Auger boring developed adjacent to 
Hand Driven Soil Probe location.

Borehole terminated at 7.0ft.
Borehole terminated at planned depth.

SILTY GRAVEL with SAND (GM); loose; ight brown; fine to coarse 
GRAVEL; fine SAND; (FILL)

268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0
268.0

9

10

11

12

13

14

15

16

17

18

19

20

DEPARTMENT OF TRANSPORTATION
REPORT TITLE

HOLE ID: HA/HD-12-006Geotechnical Design Report

DIVISION OF ENGINEERING SERVICES
DISTRICT COUNTY ROUTE POST MILE PROJECT NUMBER
11 SD 15 5.6/R6.0 1100020291

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME

of

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME
State Route 15 Mid City Commuter Bike Facility

OFFICE OF GEOTECHNICAL DESIGN-SOUTH 2
BRIDGE NUMBER PREPARED BY DATE SHEET
GRE-408 R. Rusnak 05/01/14 1 1

2014-05-01 BR for GRE.xls - HA_HD-12-006

November 6, 2014

Geotechnical Design Report
State Route 15 Mid City Commuter Bike Facility

EA 11-2T1901/EFIS 1100020291

APPENDIX C: FIELD EXPLORATION 
Page 14 of 15
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273.0
273.0
273.0
273.0 30
273.0
273.0
273.0
273.0 50
273.0
270.3
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273 0

LOGGED BY BEGIN DATE COMPLETION DATE BOREHOLE LOCATION (Lat/Long or North/East and Datum)
HOLE ID: HA/HD-12-007Ali Lari 08/16/12 08/16/12 Not Determined

DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, and Line) SURFACE ELEVATION
Caltrans 409+70, 6.0 ft Right, BF1 Line 273.0 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Hand Auger (HA) Not Applicable 3"
SAMPLER TYPE(S) AND SIZE(S) [ID] SPT HAMMER TYPE HAMMER EFFICIENCY (ERi)
Hand Driven Soil Probe (HD) Not Applcable NA %

Not Encountered Not Applicable 2.7 ft
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING

D
E

P
T

H
 (

ft
)

DESCRIPTION

AFTER DRILLING (DATE)

REMARKS

1

2

Hand Auger boring developed adjacent to 
Hand Driven Soil Probe location.

TOTAL DEPTH OF BORING
Cuttings READINGS

6

7

8

3

4

5

Borehole terminated at 2.7ft.

SEDIMENTARY ROCK (SANDSTONE); light grey; very soft; 
(SILTY SAND (SM) ; loose (San Diego Formation))

Refusal 2.7'

273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0
273.0

9

10

11

12

13

14

15

16

17

18

19

20

HA/HD-12-007Geotechnical Design Report

DIVISION OF ENGINEERING SERVICES
DISTRICT COUNTY ROUTE POST MILE PROJECT NUMBER
11 SD 15 5.6/R6.0 1100020291

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME

DEPARTMENT OF TRANSPORTATION
REPORT TITLE

HOLE ID:

of

GEOTECHNICAL SERVICES
PROJECT OR BRIDGE NAME
State Route 15 Mid City Commuter Bike Facility

OFFICE OF GEOTECHNICAL DESIGN-SOUTH 2
BRIDGE NUMBER PREPARED BY DATE SHEET
GRE-408 R. Rusnak 05/01/14 1 1

2014-05-01 BR for GRE.xls - HA_HD-12-007
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Map data ©2012 Google -

CALCULATED SPECTRA 

SITE DATA 

Page 1 of 10Printer Friendly View

8/22/2012http://dap3.dot.ca.gov/shake_stable/print_view.php?x=270.92347066378784&y=-578.471...
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Analysis of CY-CB Attenuation Prediction Equation vs ARS Online Results

Comparison of ARS Curves
(unlock sheet with "shmi")
Model Inputs

Fault
Magnitude 7.5 (5 to 8.5)

F RV 0 (input 1 = Rev)

F NM 0 (input 1 = Normal)

Dip (degree) 90 ( 0 to 90)

Z TOR (km) 0

Distance
R RUP (km) 6.6

R JB (km) 6.6

R x  (km) 4.7

Hanging Wall? .

Near-Field Factor? TRUE

Site
V S30 (m/sec) 560 (270 to 1500 m/s)

Z 1.0  (m) 74 (0 - No Basin)

Z 2.5  (km) 2 (0 - No Basin)

No. Cal. Basin? FALSE

So. Cal. Basin? FALSE

Analysis

ARS Online vs CY-CB Spreadsheet Results
MAX. % Diff. = 1%

Min. Spectrum for CA Min Sprectrum for ECSZ

T (sec) CB-CY   S(a) T (sec) Base S(a)
Basin
Factor

Near
Fault

Factor
Final

Adj. S(a)
Diff.
(%) T (sec) S (a) T (sec) S (a)

0.010 0.38506 0.01 0.385 1 1 0.385 0%
0.020 0.39220 0.02 0.392 1 1 0.392 0%
0.022 0.39774 0.022 0.398 1 1 0.398 0%
0.025 0.40616 0.025 0.406 1 1 0.406 0%
0.029 0.41709 0.029 0.417 1 1 0.417 0%
0.030 0.42022 0.03 0.42 1 1 0.42 0%
0.032 0.42840 0.032 0.428 1 1 0.428 0%
0.035 0.44094 0.035 0.441 1 1 0.441 0%
0.036 0.44531 0.036 0.445 1 1 0.445 0%
0.040 0.46238 0.04 0.462 1 1 0.462 0%
0.042 0.47137 0.042 0.471 1 1 0.471 0%
0.044 0.48017 0.044 0.48 1 1 0.48 0%
0.045 0.48481 0.045 0.485 1 1 0.485 0%
0.046 0.48934 0.046 0.489 1 1 0.489 0%
0.048 0.49833 0.048 0.498 1 1 0.498 0%
0.050 0.50750 0.05 0.507 1 1 0.507 0%

For Comparsion Plots of Min. Sprectra, Paste 
Special into CellsPlace ARS Online Deterministic Data Here

"Paste"CY-CB Spreadsheet Results

(Check only for 
sites located 

within a Basin)
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Deterministic ARS (5% Damping)
Comparison of Spreadsheet vs ARS Online

CY-CB Spreadsheet
ARS Online
Min. Spectrum for CA
Min Sprectrum for ECSZ

      Yes?

      Yes?

      Yes ?

      Yes ?

Deterministic_Response_Spectrum_072809.xls     8/22/2012     3:07 PM

0.050 0.50750 0.05 0.507 1 1 0.507 0%
0.055 0.53316 0.055 0.533 1 1 0.533 0%
0.060 0.55903 0.06 0.559 1 1 0.559 0%
0.065 0.58395 0.065 0.584 1 1 0.584 0%
0.067 0.59398 0.067 0.594 1 1 0.594 0%
0.070 0.60832 0.07 0.608 1 1 0.608 0%
0.075 0.63214 0.075 0.632 1 1 0.632 0%
0.080 0.65498 0.08 0.655 1 1 0.655 0%
0.085 0.67758 0.085 0.678 1 1 0.678 0%
0.090 0.69893 0.09 0.699 1 1 0.699 0%
0.095 0.71977 0.095 0.72 1 1 0.72 0%
0.100 0.73977 0.1 0.74 1 1 0.74 0%
0.110 0.77263 0.11 0.773 1 1 0.773 0%
0.120 0.80176 0.12 0.802 1 1 0.802 0%
0.130 0.82662 0.13 0.827 1 1 0.827 0%
0.133 0.83288 0.133 0.833 1 1 0.833 0%
0.140 0.84695 0.14 0.847 1 1 0.847 0%
0.150 0.86462 0.15 0.865 1 1 0.865 0%
0.160 0.87679 0.16 0.877 1 1 0.877 0%
0.170 0.88603 0.17 0.886 1 1 0.886 0%
0.180 0.89388 0.18 0.894 1 1 0.894 0%

      Yes?

      Yes?

      Yes ?

      Yes ?

Deterministic_Response_Spectrum_072809.xls     8/22/2012     3:07 PM
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Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
32.7698 -117.1121

VS30 (m/s) = 560

Z 1.0 (m) = 74

Z 2.5 (km) = 2

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base
Spectrum

S(a)
Basin
Factor

Near
Fault

Factor

Final Adj. 
Spectrum

S(a)
Period
(sec)

USGS
Interpolated

Spectral
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 

Amplification

Adj. For 
Basin
Effect

Final Adj. 
USGS

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.295 1 1 0.295 0 0.273 1.000 1.079 1.000 0.294 0.295 -0.3%
0.02 0.358 1 1 0.358 0.2 0.645 1.000 1.055 1.000 0.680 0.678 0.3%
0.022 0.368 1 1 0.368 0.3 0.530 1.000 1.152 1.000 0.610 0.599 1.8%
0.025 0.381 1 1 0.381 1 0.203 1.154 1.250 1.000 0.292 0.304 -4.0%
0.029 0.398 1 1 0.398
0.03 0.401 1 1 0.401 Max % Difference = 4.0%
0.032 0.409 1 1 0.409
0.035 0.419 1 1 0.419
0.036 0.423 1 1 0.423
0.04 0.435 1 1 0.435 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors
0.042 0.441 1 1 0.441
0.044 0.447 1 1 0.447
0.045 0.45 1 1 0.45
0.046 0.453 1 1 0.453
0.048 0.458 1 1 0.458 0 1.000 1.000 0.295 0.0%
0.05 0.464 1 1 0.464 0.1 1.000 1.000 0.563 0.0%
0 055 0 476 1 1 0 476 0 2 1 000 1 000 0 678 0 0%

INPUT
USGS

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect
Adj. For 

Basin Effect

ARS Online 
Final Adj. 

Spect. Accel.

Place ARS Online Probabilistic Data Here               "Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs 
(or 975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is 
used to estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the 
"calculation" tab.

17.3

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS
Deagg

Spec Accel
Period
(sec)
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Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)

Probabilistic_Response_Spectrum_080409.xls     8/22/2012      3:07 PM

0.055 0.476 1 1 0.476 0.2 1.000 1.000 0.678 0.0%
0.06 0.488 1 1 0.488 0.3 1.000 1.000 0.599 0.0%
0.065 0.499 1 1 0.499 0.5 1.000 1.000 0.445 0.0%
0.067 0.503 1 1 0.503 1 1.154 1.000 0.304 0.0%
0.07 0.51 1 1 0.51 2 1.154 1.000 0.155 0.0%
0.075 0.52 1 1 0.52 3 1.154 1.000 0.098 0.0%
0.08 0.529 1 1 0.529 4 1.154 1.000 0.07 0.0%
0.085 0.538 1 1 0.538 5 1.154 1.000 0.057 0.0%
0.09 0.547 1 1 0.547
0.095 0.555 1 1 0.555 Max % Difference = 0.0%
0.1 0.563 1 1 0.563

0.11 0.578 1 1 0.578
0.12 0.591 1 1 0.591
0.13 0.604 1 1 0.604
0.133 0.608 1 1 0.608
0.14 0.616 1 1 0.616
0.15 0.628 1 1 0.628
0.16 0.639 1 1 0.639
0.17 0.649 1 1 0.649
0.18 0.659 1 1 0.659
0.19 0.669 1 1 0.669
0.2 0.678 1 1 0.678

0.22 0.658 1 1 0.658
0.24 0.641 1 1 0.641
0.25 0.633 1 1 0.633

Probabilistic_Response_Spectrum_080409.xls     8/22/2012      3:07 PM
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