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Dear Mr. Burdick: 

Kleinfelder is pleased to present this Geotechnical Design Report for the proposed Torrey 
Meadows Drive Overcrossing bridge project at State Route 56 in San Diego, California.

This report is to be used for roadway approach design for the subject bridge.   

We appreciate the opportunity to be of service on this project.  Please do not hesitate to contact 
the undersigned if you have any questions, comments, or require additional information.

Respectfully submitted,

KLEINFELDER

Moi Arzamendi, GE 2275 Dale Hamelehle CEG 1760
Senior Geotechnical Engineer Senior Engineering Geologist  

Reviewed By:

Lawrence N. Perko, PE, GE 2136 Eren Koprulu, EIT
Senior Principal Engineer Staff Engineer
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1 INTRODUCTION

1.1 GENERAL

California State Route 56 (SR-56) is a four lane highway that serves the northern 
communities of the City of San Diego. SR-56 runs approximately 9 miles from Interstate 
5 (I-5) in the Carmel Valley neighborhood of San Diego to Interstate 15 (I-15). SR-56
serves as an important connector between I-5 and I-15, being the only east–west 
freeway between SR-78 and SR-52 in north San Diego County.

We understand that the project consists of the design of a 337-foot long overcrossing
bridge to connect Torrey Meadows Drive over SR-56.  The project is located in the 
Carmel Valley area of the City of San Diego, California as presented on Figure 1, Site 
Vicinity Map. Figure 2 presents the Site Plan along with existing conditions.

The bridge will consist of a two-span structure with a single bent within the existing 
median of SR-56.  We understand that cast-in-place post-tensioned reinforced concrete 
box girder construction will be used.  Some minor grading and paving may be required 
in the approach areas.   

This report presents our evaluation of anticipated geologic and geotechnical conditions 
associated with the proposed bridge.  Geotechnical recommendations are provided 
based on review of available reports and documents associated with the site.

1.2 BACKGROUND REVIEW

Geologic and geotechnical literature reviewed for this study included reports, maps, and 
other documents prepared by the California Geological Survey, the U. S. Geological 
Survey and the City of San Diego. We have reviewed consultant reports and design 
drawings containing geologic and geotechnical geologic data for the Camino Ruiz/Camino 
Del Sur Undercrossing (#57-1083 L/R) located approximately 2,700 feet to the southwest 
and the McGonigle Creek Bridge (#57-1082) located about 650 feet to the northwest.

As-built plans for construction on SR-56 containing geologic data relevant to the site were 
also reviewed. Per the referenced as-built plans the proposed bridge site is located 
approximately at Station 100+15 of SR-56. The as-built plans for the Camino Del Sur 
Undercrossing and McGonigle Creek Bridge were present in the above referenced 
2005 as-built plans.
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A site reconnaissance was performed by a Kleinfelder engineering geologist as part of the
background review.

Documents reviewed and referenced for this study are listed in Section 8 of this report.

Unless otherwise noted, elevation data presented in this report are in feet above Mean 
Sea Level (MSL) based on the National Geodetic Vertical Datum of 1929 (NGVD 29). 
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2 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS

2.1 EXISTING FACILITIES

Existing bridges in the vicinity of the proposed bridge include the Camino Del Sur 
Undercrossing (Bridge No. 57-1083 R/L) located approximately 2,700 feet southeast of 
the proposed bridge. The existing McGonigle Creek Bridge (Bridge No. 57-1082 R/L) is 
located approximately 650 feet northwest of the proposed bridge. The northern bridge 
abutment will be located approximately 100 feet northeast of the westbound shoulder of 
SR-56. The southern bridge abutment will be located approximately 90 feet southwest 
of the eastbound shoulder of SR-56. The existing median and slope areas in the vicinity 
of the proposed bridge are unpaved.  Fill was placed in the abutment areas as part of a 
mass grading operation for the residential subdivision developments in the area.  We 
understand that the future construction of this bridge was foreseen during the original 
construction of SR-56 and the alignment of Torrey Meadows Drive was established to 
facilitate the construction of this bridge.  

Other existing facilities in the vicinity include residential developments to the north and 
south of the proposed bridge site. In addition, existing water and sewer lines are located 
within the alignment on Torrey Meadows Drive. No utilities are expected to traverse the 
central portion of the bridge.

2.2 PROPOSED IMPROVEMENTS 

Based on the General Plan sheets prepared by T.Y. Lin International, the proposed 
Torrey Meadows Drive Overcrossing Bridge will have a length of approximately 337 feet 
measured along the center line of Torrey Meadows Drive. The bridge will carry two 
lanes, one in northbound direction and the other in southbound direction. The bridge 
will consist of two spans constructed with cast-in-place post-tensioned concrete box 
girders. The span lengths will be approximately 168 ½ feet and will have a width of 
approximately 54 feet. The roadway will have a width of approximately 40 feet.  

Abutments of the two-span structure were originally proposed to be supported on cast-
in-drilled-hole (CIDH) concrete piles. However, foundations for south Abutment 1 could 
be supported on shallow foundations. The center bent (Bent 2) will have two columns 
supported by spread footings located within the existing median of SR-56.  

Bridge deck elevations will range from approximately +361 feet at Abutment 3 (north
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abutment), to +359 feet at Abutment 1 (south abutment). The bridge alignment plan 
and profile is shown on project drawings included in Appendix B. 

Design recommendations for bridge foundations and abutments associated with the 
project are addressed in a separate Structure Foundation Report.
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3 METHODS OF STUDY

The methods of study included both intrusive field explorations consisting of drilled 
boreholes.  In addition, laboratory testing of selected samples of encountered soils 
were performed.

3.1 FIELD INVESTIGATION

The field investigation consisted of the excavation of 5 hollow-stem-auger (HSA) 
borings performed between July 22 and 25, 2014. Exploration locations are presented 
on Figures 2 and 3.  A detailed description of the exploration activities with 
corresponding borehole logs are presented in Appendix B. A geologist or geotechnical 
engineer from Kleinfelder coordinated the field exploration activities, logging of the 
boreholes, and collected samples for further examination and laboratory testing.  The 
field exploration program is described in Appendix B.

In addition, a limited pavement conditions survey was performed to assess the existing 
pavement conditions along the approach areas of the planned bridge within portions of 
Torrey Meadows Drive. 

3.2 LABORATORY TESTING

The materials observed in the boreholes were visually classified and evaluated with 
respect to strength, swelling, compressibility, density, and moisture content.  The 
material physical/mechanical properties and classifications were substantiated by 
performing selected laboratory tests.  Laboratory testing performed consisted of the 
following tests:

Moisture content

Dry density

Particle size distribution

Atterberg limits

Modified proctor compaction

 R-Value

Direct shear tests
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pH

Electrical resistivity

Water soluble sulfate

Water soluble chloride

Laboratory testing procedures and test results are provided in Appendix C. 



20151065.001A/SDI15R16520 Page 7 of 29 March 24, 2015
Copyright 2015 Kleinfelder

4 SITE CONDITIONS

4.1 CLIMATE

The overall climate for San Diego is considered semi-arid with an average annual 
precipitation of approximately 10-inches. Precipitation records are available from the 
National Weather Service which date back to 1914.  The site is located approximately 6 
miles from the Pacific Ocean.  Due to this relative close proximity to the ocean, 
temperatures are cooler during the summer and warmer during the winter compared to 
the areas east of the site.  The average monthly high ranges from 57 degrees in 
January to 76 degrees in August. The average low temperature ranges from 49 
degrees in January to 67 in August.  Annual precipitation generally increases as you 
move further east towards the foothills and mountains.  Nearly 90 percent of the 
precipitation occurs between the months of November and April.

4.2 TOPOGRAPHY AND DRAINAGE

Prior to the construction of SR-56 and the adjacent residential northern and southern 
subdivisions, the site consisted of a northwest facing hillside on McGonigle Canyon 
dissected by two small northwest flowing tributary drainage features. The tributary
drainages were filled during grading of these subdivisions and construction related 
activities of SR-56. 

The existing ground surface elevation along the alignment is approximately +357 feet at 
the south abutment, approximately +335 feet near the center, and +361 feet at the 
north abutment.  

Based on the current topographic maps for the project and our site reconnaissance, the 
existing topography descends slightly downward to the west. Each abutment has a 
graded slope descending toward the SR-56 centerline at an approximate inclination of 
2:1 (horizontal to vertical). The south Abutment 1 and north Abutment 3 slopes are 
approximately 25 to 30 feet in height. It should be noted that Kleinfelder did not perform 
a precise survey of the geometry of these slopes.   

4.3 MAN-MADE AND NATURAL FEATURES OF ENGINEERING AND 
CONSTRUCTION SIGNIFICANCE

Torrey Meadows Drive Overcrossing involves the construction of a bridge over highway 
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SR-56.  Construction of the overpass will not require any new cut/fill slopes, fill soils of 
significant thickness, approach embankments or retaining walls (with the exception of 
the bridge abutments).  

The existing highway SR-56 is a fully developed and functional transportation corridor 
with drainage control, buried utilities, lane separation barriers, signage and landscaped 
slopes.  

The existing residential street of Torrey Meadows Drive approaches the project site 
from both the northeast and the southwest.  Both segments of Torrey Meadows Drive 
are paved and have buried utilities within and adjacent to them.

4.4 REGIONAL GEOLOGY

San Diego County resides within the Peninsular Ranges Geomorphic Province (California 
Geologic Survey (CGS), 2002; Norris and Webb, 1990).  This geomorphic province 
encompasses an area that extends approximately 900 miles from the Transverse Ranges 
north of the Los Angeles Basin and south to the southern tip of Baja California, Mexico. It 
varies in width from approximately 30 to 100 miles (Norris and Webb, 1990) and is 
characterized by mountainous terrain on the east composed mostly of Mesozoic igneous 
and metamorphic rocks, and relatively low-lying coastal terraces (coastal plain) to the 
west underlain by late Cretaceous, Tertiary, and Quaternary age sedimentary rocks.  

The coastal plain which encompasses the site ranges from approximately ¼ mile wide in 
northern San Diego County and up to approximately 14 miles wide in the central and 
southern county regions.  It is underlain by relatively undeformed, near shore marine 
sedimentary rocks, deposited during intermittent intervals between late Mesozoic through 
Quaternary time.  These sedimentary units are comprised of a westward thickening 
clastic wedge deposited on bedrock of Cretaceous to Jurassic age igneous and 
metamorphic rocks.  They are divided into three packages of deposits based on their 
sequence and age of deposition.  The oldest sequence consists of claystone, siltstone, 
sandstone, and conglomerate deposited during late Cretaceous time as an apparent 
submarine fan.  These units crop out on Mt. Soledad in La Jolla, Point Loma and 
Carlsbad.  

The second sequence of sediments was deposited during the Tertiary period (Eocene 
and Pliocene) within an embayment that stretched from at least northern San Diego 
County and into Mexico (Kennedy, 1975; Kennedy and Tan, 2008).  The sediments 
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consist of a variety of claystone, siltstone, sandstone and conglomerate.  The third 
sequence is associated with Pleistocene marine terrace deposits and consists of weakly 
to moderately consolidate conglomerates, sandstone, siltstone and claystone.

The regional geologic map for the area by Kennedy (1975) shown on Figure 4, Regional 
Geologic Map, indicates the project site is underlain by material of the second 
sedimentary sequence consisting of Eocene-age Mission Valley Formation and possibly 
Eocene-age Stadium Conglomerate at the north abutment approach area. The slope
areas near both bridge abutments are underlain by artificial fill. 

4.5 REGIONAL FAULTING

Southern California is cut by a system of numerous active faults associated with the San 
Andreas Fault.  The San Andreas Fault delineates the boundary between two global 
tectonic plates consisting of the North American Plate on the east and the Pacific Plate on 
the west.  The San Andreas Fault stretches from the Gulf of California in Mexico along a 
northwest alignment through the desert region of Southern California up to Northern 
California, where it eventually trends offshore north of San Francisco.  Right lateral slip 
movement along the plate boundary of the San Andreas Fault is by far the most dominant 
factor controlling the seismicity throughout northern and southern California (Wallace, 
1990; Weldon and Sieh, 1985).  Within Southern California, the strain associated with the 
plate boundary movement extends well westward for up to 150 miles from the main San 
Andreas fault strand in the Imperial Valley to well offshore of San Diego (CDMG, 1999).  

The major faults east of San Diego (from east to west) include the San Andreas Fault, the 
San Jacinto fault and the Elsinore fault (see Regional Fault Map and Earthquake 
Epicenters, Figure 5). Major faults west of San Diego include the Palos Verdes-Coronado
Bank fault, the San Diego Trough fault, and the Santa Clemente fault (Kennedy and 
Welday, 1980).  The dominant zone of faulting within the San Diego region is several 
faults associated with the Rose Canyon Fault Zone (RCFZ). Most of the seismic energy 
and associated fault displacement occurs along the fault structures closest to the plate 
boundary on the Elsinore, San Jacinto, and San Andreas faults, which account for up to 
85% of the total displacement.  The remaining 15% is accommodated across the various 
offshore faults and Rose Canyon fault. Studies within Rose Canyon (east of Mt. Soledad) 
have revealed fault strands that have clearly displaced Holocene soil horizons with slip 
rates from 1 to 2.4 mm/yr. (Lindvall et al., 1990, Lindvall and Rockwell, 1995, Rockwell, 
2010).  
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The Rose Canyon fault is part of a more extensive fault zone that includes the Offshore 
Zone of Deformation and the Newport-Inglewood fault to the north, and several possible 
extensions southward, both onshore and offshore (Treiman, 1993).  The Rose Canyon 
fault zone is made of predominantly right-lateral strike-slip faults that extend southwest-
southeast through the San Diego metropolitan area.  Various fault strands display strike 
slip, normal, oblique, or reverse components of displacement (Treiman, 1993).  The fault 
zone extends offshore at La Jolla and continues north-northwest subparallel to the 
coastline. To the south in the San Diego downtown area the fault zone appears to splay 
out into a group of generally right-normal oblique faults extending into San Diego Bay 
(Treiman, 1993; Kennedy and Clarke, 1999).

4.6 LOCAL FAULTING

The local onshore portion of the RCFZ extends from La Jolla along a south-southeast 
alignment over Mt Soledad and along the general trend of Interstate 5 into downtown San 
Diego.  Through downtown, the fault appears to branch and is expressed southward 
across San Diego Bay as three faults consisting of the Silver Strand fault, the Coronado 
fault and the Spanish Bight fault.  The California Geologic Survey has designated portions 
of the fault zone in the Mount Soledad, Rose Canyon, Port of San Diego, Coronado, and 
downtown San Diego areas as active Earthquake Fault Zones.  An active fault is a fault 
which has undergone movement within the last 11,000 years which spans the Holocene 
period. The closest active fault of this zone to the Torrey Meadows Drive Overcrossing 
site is located approximately 8 miles west.  

Approximately 5,400 feet to the north and 5,600 to the east of the site are two un-named 
faults. These faults have been classified by the referenced City of San Diego Seismic 
Safety Study (2008) as “Potentially Active, Inactive, Presumed Inactive or Activity 
Unknown”. These faults are likely pre-Holocene in age and are likely related to an earlier 
incipient phase of development of the Rose Canyon Fault. Caltrans (2013) does not 
consider these faults as seismogenic for design purposes.  

4.7 SUBSURFACE CONDITIONS  

The subsurface conditions were appraised based on review of published geologic maps, 
the results of our field explorations, laboratory testing and visual on-site observations. A
geologic section depicting conditions at the site is presented in Figure 6.  
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4.7.1 Artificial Fill

During construction of SR-56 and the adjacent subdivisions, fill was placed within the
tributary drainage in the area below the proposed north bridge abutment.  The grading on 
the north abutment area resulted in a west-facing fill slope which descends approximately 
90 feet to the slope toe within the bottom of the drainage.  Due to the lack of existing 
borings in this area or as-graded reports, it is unknown whether colluvium and/or alluvium 
were removed prior to placement of the fill.  Extrapolation of native slopes suggests that 
the fill depth may be in the order of 60 to 65 feet at the north abutment/approach area 
(approximate project Station 14+00). Note that the fill thickness is estimated to be
approximately 10 to 20 feet thick between proposed Stations 6+00 to 8+00. Fill thickness 
approximately between Stations 15+00 to 16+00 is estimated to be up to 80 feet and is 
expected to decrease to approximately 40 to 45 feet thick at Station 17+00. The 
estimated fill thickness at Station 18+00 is approximately 15 feet. See Figure 6 for 
graphical representations of fill thicknesses along the proposed bridge alignment. 

Borehole A-14-003 located near southerly Abutment 1 encountered fill soils to a depth of 
17 feet.  The fill soils generally consisted of medium stiff to stiff sandy lean clay and loose 
to medium dense clayey sand.  Blow counts ranged from 5 to 17 blows per foot (bpf).  

Boreholes A-14-005 and A-14-006 near northerly Abutment 3 encountered fill soils to 
depths of 61 and 65 feet, respectively.  Fine grained fill soils generally consisted of stiff to 
very stiff lean clay to sandy lean clay with gravel and sandy silt with blow counts ranging 
from 17 to 40 bpf. Granular fill soils generally consisted of medium dense to very dense 
silty to clayey sand with little gravel with blow counts ranging from 21 to 86 bpf.  

4.7.2 Mission Valley Formation

The geologic maps by Kennedy (1975) and Kennedy and Tan (2008) indicate that the 
project site is underlain by sandstone and claystone of the Eocene-age Mission Valley 
Formation. This unit is characteristically described as soft and friable sedimentary rock 
with the potential of having occasional cobble conglomerate beds. This unit is present at 
the ground surface at the central Bent 2 and below the fill soils at the north and south 
abutment locations.

The Mission Valley Formation encountered in the boreholes generally consisted of silty to 
clayey sandstone and sandy claystone.  The color ranged from light brownish grey to dark 
reddish brown with variable levels of mica and iron staining. The material is highly 



20151065.001A/SDI15R16520 Page 12 of 29 March 24, 2015
Copyright 2015 Kleinfelder

weathered with weak to strong cementation associated with non-plastic to moderate 
plasticity.  In the area of central Bent 2, borehole A-14-004 encountered a stiff layer of 
sandy lean clay at a depth of about 40 feet.

4.7.3 Stadium Conglomerate

Although not encountered in any of the borehole explorations, the Eocene-age Stadium 
Conglomerate is anticipated to underlie the Mission valley Formation below approximately 
elevation +300 feet MSL at the northern end of the site project limits. This unit typically 
consists of massive cobble conglomerate with a coarse grained sandstone matrix. 

4.8 GROUNDWATER 

Groundwater was not encountered within the depths of the borehole explorations 
performed.  A search of the California Department of Water Resources website 
(http://www.water.ca.gov/waterdatalibrary) did not identify any state monitored wells 
located within the vicinity of the proposed structure.  Based on previous experience in this 
area, the regional groundwater table depth is anticipated to be in excess of 100 feet
below ground surface.  However, it is possible that perched groundwater may be present 
near the bottom of the in-filled canyons.  Groundwater levels are subject to seasonal 
fluctuations.   
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5 POTENTIAL GEOLOGIC HAZARDS

Potential geologic hazards evaluated include ground surface rupture, seismic shaking, 
tsunami, seiche and flood, liquefaction, seismic compaction, ground compressibility, 
slope stability and expansive soils. 

5.1 CITY OF SAN DIEGO SEISMIC SAFETY STUDY

The referenced City of San Diego Seismic Safety Study, Geologic Hazards and Faults 
(2008), has designated the area of the south abutment as a Zone No. 52- “Other level 
areas, gently sloping to steep terrain, favorable geologic structure, Low Risk”. The north 
abutment has been designated as a Zone No. 53 “Level or sloping terrain, unfavorable 
geologic structure, Low to Moderate Risk”. 

5.2 CALTRANS SEISMIC DESIGN PARAMETERS

Since the structure will be constructed within California Department of Transportation 
(Caltrans) right-of-way, it is anticipated that the structure will be designed in accordance
with Caltrans seismic design criteria.  Based on mapping by the California Geologic 
Survey (Bryant and Hart, 2007) and on the Caltrans ARS Online website 
(http://dap3.dot.ca.gov/ARS_Online Caltrans, 2013), the Rose Canyon Fault Zone (Del 
Mar section, fault database ID No. 401) is mapped approximately 8 miles west of the 
proposed structure and is the governing fault for deterministic seismic hazard analysis.    
For development of design ground motion parameters, Caltrans (2013) has assigned this 
fault as right-lateral strike slip dipping 90 degrees with a Maximum Moment Magnitude 
(MMax) of 6.8.  Additional fault characteristics are summarized in Table 1.

Our estimate of the shear wave velocity in the upper 100 feet (30 meters) (VS30) for the 
site is based on USGS Earthquake Hazard website, Predefined Vs30 Maps and assumed 
material types and correlation values. The site is not located within a California deep soil 
basin region as defined by Caltrans (2013).  Site characteristics and governing fault 
parameters are summarized in Table 1.
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Table 1. Site Characteristics and Governing Fault Parameters

Site Coordinates Latitude  = 32.9627 degrees, Longitude 
= -117.1604 degrees

Shear Wave Velocity, Vs30 1,340 ft/s (400 m/s)
Depth to Vs=1.0 km/s, Z1.0 Not Applicable (Not located in a basin)
Depth to Vs=2.5 km/s, Z2.5 Not Applicable (Not located in a basin)

Fault Name and Identification Number Rose Canyon Fault Zone (Del Mar
section), Identification Number. 401

Maximum Magnitude (MMax) 6.8
Fault Type Right Lateral Strike Slip
Fault Dip 90 degrees

Dip Direction Vertical
Bottom of Rupture Plane 5.0 miles (8 km)

Top of Rupture Plane (Ztor) 0 mile (0 km)
RRUP

1 8 miles (12.9 km)
RJB

2 8 miles (12.9 km)
RX

3 8 miles (12.9 km)
Fnorm

4 (1 for normal, 0 for others) 0
Frev

5 (1 for reverse, 0 for others) 0
Design Peak ground Acceleration

(PGA) 0.32 

Notes: Vs30 = shear wave velocity in the upper 100 feet (30 meters); 
1RRUP = Closest distance from the site to the fault rupture plane.
2RJB = Joyner-Boore distance; the shortest horizontal distance to the surface 
projection of the rupture area.
3RX = Horizontal distance from the site to the fault trace or surface projection of the 
top of the rupture plane. 
4Fnorm = Faults identified as a Normal Fault in the Caltrans Fault Database. 
5Frev = Faults identified as a Reverse Fault in the Caltrans Fault Database.

The deterministic response spectrum was calculated using ARS Online and checked 
using the Caltrans Deterministic Spreadsheet (version dated February 21, 2012).

The probabilistic response spectrum was developed using ARS Online and compared
with results from the 2009 USGS Interactive Deaggregation (Beta) website (USGS 
2008) with Vs30 = 1,340 ft/s (400 m/s) using the Caltrans Probabilistic Spreadsheet 
(version dated January 16, 2013). 

The upper envelope of the deterministic and probabilistic spectral values determines 
the design response spectrum.  The probabilistic spectral values were found to control 
the design response spectrum for the project site. The recommended acceleration and 
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displacement design response spectra are presented graphically on Figure 8 and
numerically on Figure 9. 

5.3 GROUND SURFACE FAULT RUPTURE 

Based on CGS (1991), a State of California active Earthquake Fault Zones (EFZ) is not 
present within or nearby the bridge site.  As previously discussed in Section 4.6, the 
closest active fault that has been identified in the area of the proposed bridge is 
approximately 8 miles west of the site.  Based on this data, the surface fault rupture 
hazard at the proposed site is considered very low.  

5.4 LIQUEFACTION AND SEISMIC COMPACTION

Soil liquefaction is a phenomenon in which saturated, cohesionless soils lose stiffness 
and strength due to the build-up of excess pore water pressure during cyclic loading 
such as that induced by earthquakes.  The primary factors affecting the liquefaction
potential of a soil deposit are:  1) intensity and duration of earthquake shaking, 2) soil 
type and relative density, 3) overburden pressures, and 4) depth to groundwater.  Soils 
most susceptible to liquefaction are saturated, loose sands, and low to non-plastic silts.  

Based on the expected lack of significant groundwater and the predominance of dense 
sandstone (Mission Valley Formation) materials at the site, the liquefaction hazard at 
the site is expected to be nil.  This should be confirmed in the final design through field 
exploration, laboratory testing and analysis.  

Seismic compaction is a phenomenon in which loose, unsaturated sands tend to 
densify and settle during strong earthquake shaking.  Our research into historical aerial 
photographs indicates that the residential subdivisions on both sides of SR-56 were 
constructed sometime around 2002 and 2003. Based on the standard of care and City 
of San Diego grading permit requirements in place during construction, it is anticipated 
the fill soils were compacted to a minimum of 90% relative compaction and loose native 
surficial soils were either removed or adequately compacted in-place prior to new fill 
placement. However, during the writing of this report no grading reports for these 
residential developments could be located. The condition of the fill will need to be 
verified as part of the planned geotechnical field investigation.   

Based on the anticipated condition of the fill, we expect the seismic compaction hazard 
to be low to moderate. The sandstone and claystone materials present outside of the 
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canyon fill have a negligible potential for seismic compaction.  These findings should be 
confirmed with the bore hole data analysis in the final design.  

5.5 SLOPE STABILITY

The north side of the project site is within a hillside area consisting of a manmade fill 
slope, and natural slopes. The south side appears to be comprised of a smaller fill 
slope and possible cut slopes. The existing natural slopes and cut slopes are 
comprised of the Mission Valley Formation. The existing slopes adjacent to the 
planned abutment areas have gradients of 2H:1V (or flatter) with heights on the order of 
26 feet each. Evidence of instability in the existing slopes was not observed during the 
Kleinfelder site reconnaissance. The results of slope stability analyses for the abutment 
areas are presented in the Structure Foundation Report.  

5.6 FLOODING AND SCOUR POTENTIAL

The flood hazard potential at the site was evaluated based on flood hazard maps 
available through the Federal Emergency Management Agency (FEMA) Map Service 
Center website.  Based on review of FEMA Map No. 06073C1335G, flood hazard 
zones are not present along the bridge alignment.  The proposed bridge will not cross 
over rivers, creeks, channels, or other water bodies.  Therefore, the potential for scour 
is not considered a design issue.

5.7 SOIL CORROSIVITY POTENTIAL

Preliminary soil corrosivity screening was performed on six samples obtained from 
borings. The results of soil corrosivity are presented in Section 6.5.



20151065.001A/SDI15R16520 Page 17 of 29 March 24, 2015
Copyright 2015 Kleinfelder

6 CONCLUSIONS AND RECOMMENDATIONS

Geotechnical engineering recommendations for the support of the structural elements 
associated of the proposed Torrey Meadows Drive Overcrossing are presented in the 
following sections. These recommendations are based on Kleinfelder’s understanding 
of the project, and the results of Kleinfelder’s field explorations and laboratory testing 
and professional judgment.  

6.1 EARTHWORK AND GRADING 

6.1.1 Soil Characteristics

Based on the field and laboratory data, the soils within the anticipated excavation 
depths generally consist of compacted fill soils and very dense and cemented soils of 
the Mission Valley Formation as described in Section 4.7.2. The excavation of these 
soils should be possible using moderate to strong effort with conventional heavy-duty 
grading and excavating equipment.  Nevertheless, due to the cemented nature of the 
Mission Valley Formation, difficult excavation may be encountered during the CIDH 
excavation.

6.1.2 Site Preparation

Site preparation should be performed in accordance with Section 16 and 19 of the 
Caltrans Standard Specifications (Caltrans 2010c).     

6.1.3 Excavation Sloping and Shoring

Temporary trench excavations should be laid back or shored in accordance with the 
U.S. Occupational Safety and Health Administration (OSHA), Caltrans, and any other 
applicable regulations.  For planning purposes, fill soils can be considered OSHA Type 
C soil and the Mission Valley Formation OSHA Type B.  The actual OSHA soil type 
should be determined by the contractor’s responsible person in the field at the time of 
construction.  Type C soils should have 1½H:1V temporary construction excavation 
slopes.  Type B soils should have 1:1 temporary construction excavation slopes.   If 
stability of an excavation becomes questionable during construction, the excavation 
should be evaluated promptly by the geotechnical engineer.  

The soil classifications presented in this report may be used for the planning of 
excavations and trench slopes in accordance with OSHA requirements or for the design 
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of shoring and/or the use of trench boxes.  Construction personnel should be aware 
that soil conditions may change rapidly if soil moisture conditions change or if soils that 
have been disturbed by previous excavations are encountered.  Measures should be 
taken to protect construction personnel from raveling of trench sidewalls.  If sloughing 
or free water is encountered, it may be necessary to reduce trench slopes beyond 
OSHA requirements or provide shoring.  All excavations should comply with current 
OSHA safety requirements.

No surcharge loads, such as the weight of heavy equipment, should be placed within 10
feet from the top of excavations.  Care should be taken during excavation to avoid 
removing support for any existing improvements, such as foundations, pavements, and 
buried utilities.

The contractor is responsible for selecting, designing, and constructing temporary 
shoring systems that adequately protect the existing structures, utilities, and other 
improvements.  The contractor should be required to submit shoring plans to the 
geotechnical consultant and bridge engineer for review and comment at least two 
weeks prior to the beginning of construction.  The shoring plans should clearly define 
construction sequencing, particularly the sequence of excavation and tieback 
installation, if needed.  

6.1.4 Fills and Backfills

Any areas of loose or yielding soils should be overexcavated and replaced with 
compacted Structural Backfill in accordance with Caltrans Standard Specifications 
Section 19.  Any soils that cannot be compacted, or are otherwise unsuitable for the 
planned use, should be excavated and disposed of from the project site.  The exposed 
surface should be scarified and compacted to the specified density before placement of 
new fill.  New fill placed on or adjacent to existing slopes should be properly benched 
into the existing fill in accordance with Caltrans Standard Specifications Section 19.  
Footing excavations for Abutment 1 and Bent 2 are intended to expose Mission Valley 
Formation.  This formation should be undisturbed during excavation below the 
proposed footing.  The geotechnical engineer should be called to verify the complete 
exposure of the formation within the footing excavations to verify compliance with 
design assumptions.

All earthwork should be performed in accordance with Caltrans Standard Specifications 
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Section 19.  All materials to be placed as fill should be free of vegetation, organics, 
debris, and other deleterious materials.  All fill placed around foundations and behind 
walls should be placed in thin loose lifts, moisture-conditioned, and compacted to 
Caltrans Standard Specifications.  

Embankments within 150 feet of bridge abutments should be considered structure 
approach fills and should conform to the Caltrans Standard Specifications as such.  
Materials with a dimension greater than 3 inches should not be used in structure 
approach fills.  Abutment backfill shall be structural backfill according to Caltrans 
standard specifications.  Expansive soils, defined as soils with Expansion Index greater 
than 50 and/or soils with Sand Equivalent less than 20, should be excluded from the 
bridge abutments as required by Caltrans guidelines.  Expansion Index should be 
determined in accordance with ASTM D 4829.  Sand Equivalent should be determined
in accordance with California Test Method 217.  Fills should be compacted to meet 
Caltrans specifications.

6.2 PAVEMENTS

6.2.1 Pavement Condition Survey

A pavement condition survey on Torrey Meadows Drive was performed on July 23 and 
24, 2014.  The location of the surveyed pavement segment is divided into two parts by 
the presence of SR-56.  The south side of the future bridge included the Torrey 
Meadows Drive from Stations 1+00 to 9+00 and the north side from Stations 16+00 to 
23+50.

The existing pavement conditions and distress were observed and categorized in 
general accordance with ASTM D6433 Roads and Parking Lots Pavement Condition 
Index Surveys. The south side pavement surface consisted of Asphalt Concrete (AC) 
section that had been rehabilitated with slurry seal.  The most of the north side 
pavement surface consisted of ½-inch size AC mix, except the surface around Station 
23+00 (the intersection between Torrey Meadows Drive and Via Sabbia) consisted of 
¾-inch size AC mix. 

In general the pavement condition on both sides can be considered good.  The ride 
quality is good.  The most common pavement distress on the north part was polished 
aggregate and cracks around the utility risers.  In the south part the most common 
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distress were the reflective cracks from utility trench along the South Bound lane for 
about 400 feet, raveling, and weathering.  Pavement scouring/abrasion were also 
observed in many locations towards the end of the cul-de-sac in the south part 
(between stations 6+00 and 9+00).  Details of distress type and its corresponding 
location observed during pavement survey are summarized in Table 2.

Table 2. Summary of Pavement Condition Survey on Torrey Meadows Drive

DISTRESS TYPE STATION DESCRIPTION

Reflective Cracking 
from Utility Trench

1+40 to 5+50 SB Continuous cracks reflecting underlain trench
shape for about 400 feet long.

5+90 SB Around an area about 15 by 10 feet.

Raveling

2+50 to 3+50 SB About 100 feet long and 10 inches wide on the 
wheel path.

5+50 to 6+00 SB About 50 feet long and 10 inches wide on the 
wheel path.

6+40 NB Area about 15 by 2 feet.

19+00 NB Area of about 10 by 6 feet as shown in Figure 3 
(aggregate popout).

21+10 NB Area of about 8 by 4 feet (aggregate popout)
22+60 SB Area of about 4 inches in diameter.

Weathering

2+50 NB Area of about 7 by 6 inches.
2+50 NB Area of about 6 by 5 inches.

3+00 NB Area of about 6 by 4 inches.  Other areas were 
10 by 3 inches and 12 by 3 inches.

17+70 SB Area of about 5 by 5 feet.
18+60 SB Area of about 10 by 1 feet, along the edge.

Polished Aggregate

1+00 NB Low severity about the middle lane about 4 by 3 
feet.

16+55 SB Medium severity in an area of about 5 by 4 feet.
17+70 NB Medium severity in an area of about 10 by 4 feet.
18+50 NB Medium severity in area of about 5 by 5 feet.
19+50 NB Medium severity in area of about 20 by 6 feet.
21+90 SB Medium severity in area of about 8 by 4 feet.
23+50 NB Medium severity in area of about 10 by 10 feet.

Pavement Scouring

6+60 NB Area of about 3 by 2 inches at 3 adjacent
locations.

7+30 NB Area of about 6 feet long, 2 inches wide, and 
1/16 inch deep.

7+40 NB Area of about 10 by 2 inches at 2 adjacent 
locations.

8+00 SB Area of about 15 feet long, 4 inches wide and 
1/16 inch deep.

8+10 SB Area of about 4 inches long, 2 inches wide and 
1/4 inch deep.
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Table 2. Summary of Pavement Condition Survey on Torrey Meadows Drive
(continued)

DISTRESS TYPE STATION DESCRIPTION

Pavement Scouring

8+40 SB Area of about 4 inches long, 2 inches wide and 
3/8 inch deep.

8+60 NB Various marks, from 1 to 10 inches long, about ½ 
inch wide, and ¼ inch deep.

19+75 NB Area of about 6 inches long, ½ inch wide, and ¼ 
inch deep at 2 locations.

Cracking around 
utility riser

5+50 NB Around an area of about 15 feet long and 10 feet 
wide. Crack width was about 1/8 inch wide.

9+00 NB Area of about 3 by 3 feet.  Crack width was about 
1/8 inch wide.

17+80 NB Around an area of about 6 feet long and 4 feet 
wide.  Crack width was about 1/8 inch wide.

18+60 SB Area of about 5 by 3 feet.  Crack width was about 
¼ inch.

20+80 Middle Lane Around area of about 5 feet in diameter.  Crack 
width was about 3/8 inch.

22+50 Middle Lane Around area of about 4 feet in diameter.  Crack 
width was about 1/8 inch.

Transverse cracking

3+10 NB About 12 feet long and 1/8 inch wide.
5+00 NB About 6 feet long and 1/8 inch wide.

17+00 NB About 10 feet long and 1/8 inch wide.
17+75 Middle Lane About 6 feet long and 3/8 inch wide.

19+20 NB About 10 feet long and ¼ inch wide.
20+90 NB About 5 feet long and ¼ inch wide.

Longitudinal 
cracking

4+50 to 4+62 NB Middle of the lane, about 12 feet long and 1/16 
inch wide.

22+50 to 23+00 NB About 50 feet long and 1/16 inch wide.

Edge Spalling

1+00 NB About 8 inches long and 2 inches wide.

4+10 SB Area of about 12 x 3 inches. Filled with slurry 
seal.

5+70 NB About 8 inches long and 2 inches wide.
16+85 SB About 6 by 2 inches at 3 locations.

Edge Cracking

1+05 SB About 20 feet where the slurry seal surface meet 
the concrete gutter.

4+00 NB About 30 feet where the slurry seal surface meet 
the concrete gutter.

7+80 NB About 30 feet where the slurry seal surface meet 
the concrete gutter.

20+10 NB About 8 feet long and 3/8 inch wide.

Linear cracking at 
curb and gutter

1+40 SB Continuing crack from curb construction joint 
about 1/16 inch wide.

5+70 NB Continuous cracks at curb and gutter about ¼ 
inch wide.
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Table 2. Summary of Pavement Condition Survey on Torrey Meadows Drive
(continued)

DISTRESS TYPE STATION DESCRIPTION

Linear cracking at 
curb and gutter

9+00 SB Continuous cracks at curb and gutter about 1/16 
inch wide.

16+85 SB Continuing crack from curb construction joint at 
the gutter about ¼ inch wide.

18+05 NB Continuing crack from curb construction joint at 
the gutter about ¼ inch wide.

19+50 NB Continuous cracks at curb and gutter about ¼ 
inch wide.

21+50 SB Continuing crack from curb construction joint at 
the gutter about ¼ inch wide.

Rutting 1+10 SB Low severity rutting on the wheel path.
Pavement 

Depression 23+00 NB Low severity depression around utility riser . 

Patching 17+00 SB Low severity in area of about 10 by 5 feet .

Divided Slab 9+00 SB Medium severity at curb and gutter cul-de-sac 
concrete.

Missing Center Line 
Pavement Marker

18+50 Middle Lane One marker was missing.
19+90 Middle Lane One marker was missing 

6.2.2 Flexible Pavement Design

We performed resistance R-value (R-value) tests on bulk soil samples of the near-surface 
soils at two boring locations during this study to further evaluate pavement support 
characteristics of the onsite soils for the proposed roadway alignment.  The R-value tests 
were performed in accordance with ASTM D 2844 and the results are presented in 
Appendix C.  The samples selected for testing during this study were collected at 
locations A-14-002, and A-14-007.  The R-values of soils tested were 11 and 6, 
respectively. Flexible pavement sections were evaluated in general accordance with the
Caltrans method for flexible pavement design with subgrade design R-values of 5, 15, 
and 25.  Based on our experience with subsurface soil in the site vicinity, the near 
surface fill soils are extremely variable and design should be verified at the time of 
construction by sampling the final elevation subgrade material and performing R-value 
laboratory testing for verification.  The actual limits of areas with variable soil conditions 
for design should be evaluated by observation during grading and backfill operations.  

We have considered design for R-value of 15 and 25 based on the removal and 
replacement of existing clayey soils with granular select import fill.
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Based on our review of the referenced project plans, flexible pavement sections for the 
roadway are based on Traffic Indexes (TI’s) of 6.0, 7.0, and 8.0.  An R-value of 78 was 
used for Caltrans Class II, aggregate base in our design.  

Recommended flexible pavement sections for TI of 6.0, 7.0, and 8.0 for various R- 
values are given in Table 3.  

Table 3. Flexible Pavement Sections 

SUBGRADE 
DESIGN

R-VALUE

TRAFFIC INDEX

6.0 7.0 8.0

ASPHALT 
CONCRETE

(INCHES)

CLASS 2 
AGGREGATE 

BASE
(INCHES)

ASPHALT 
CONCRETE

(INCHES)

CLASS 2 
AGGREGATE 

BASE
(INCHES)

ASPHALT 
CONCRETE

(INCHES)

CLASS 2 
AGGREGATE 

BASE
(INCHES)

5
(existing) 3 ½ 12 ½ 4 15 5 18

15 3 ½ 10 4 12 ½ 5 15
25 3 ½ 8 ½ 4 10 5 12

The flexible pavement should conform to, and be placed in accordance with, current 
Caltrans Specifications.  The aggregate base should comply with the specifications in 
Section 26 of Caltrans Standard Specifications.  The aggregate base and the upper 12 
inches of subgrade should be compacted to a minimum of 95 percent relative 
compaction as obtained by the ASTM D 1557 test procedure.

We recommend that all pavement areas conform to the following criteria:

1. All trench backfill should be properly placed and adequately compacted to 
provide a stable subgrade.  Trench backfill below the 18 inches of pavement soil 
subgrade should be compacted to a minimum of 90 percent relative compaction 
(ASTM D 1557).

2. An adequate drainage system should be provided to prevent surface water from 
saturating the subgrade soil.

3. A periodic maintenance program should be incorporated to include sealing 
cracks and other measures.
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4. Concrete curbs, if utilized, should extend below the bottom of adjacent aggregate 
base materials.

6.3 SOIL CORROSIVITY

Preliminary soil corrosivity screening on six samples obtained from borings to aid in the 
evaluation of attack to concrete and ferrous metals was performed. Laboratory test 
results for pH, minimum electrical resistivity, and soluble chloride and sulfate content 
are presented in Table 4 and included in Appendix C.

Table 4. Soil Corrosivity Test Results

BORING DEPTH
(FEET) PH SULFATE

(PPM)
CHLORIDE

(PPM)

MINIMUM 
RESISTIVITY 

(OHM-CM)
A-14-003 3.5 8.4 120 260 500
A-14-004 2.0 8.4 30 32 1100
A-14-005 2.5 8.6 150 160 460
A-14-005 66.5 8.0 350 110 420
A-14-006 13.5 8.8 120 420 350
A-14-006 76.5 7.4 150 1340 250

For reference, Caltrans (2012d) considers a site to be corrosive if one or more of the 
following conditions exist for the representative soil samples taken at the site: chloride 
concentration is 500 parts per million (ppm) or greater, sulfate concentration is 2,000 
ppm or greater, or the pH is 5.5 or less. 

With the exception of the soil sample from Boring A-14-006 at a depth of 76.5 feet in 
the Mission Valley Formation, the soils at the site may be considered non-corrosive with 
respect to sulfate and chloride content. The subject exception samples indicated a 
chloride content of 1,340 ppm which may be considered to have moderate attack 
potential.

The minimum resistivity tests performed indicated that the soil is considered to be 
corrosive to severely corrosive to buried unprotected metal objects. A commonly 
accepted correlation between soil resistivity and corrosivity towards unprotected ferrous 
metals (National Association of Corrosion Engineers, 1984) is provided in Table 5. 
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Table 5. Corrosion Potential based on Minimum Resistivity (NACE, 1984)

MINIMUM RESISTIVITY 
(OHM-CM) CORROSION POTENTIAL

0 to 1,000 Severely Corrosive
1,000 to 2,000 Corrosive

2,000 to 10,000 Moderately Corrosive
Over 10,000 Mildly Corrosive

The preliminary corrosion tests are only an indicator of potential soil corrosivity for the 
sample tested. It is recommended that the corrosivity test results be reviewed and 
evaluated by the project designers considering the improvements and project lifespan 
requirements.  Kleinfelder’s scope-of-work does not include corrosion engineering and 
the purpose of the tests is only to provide a preliminary screening.  Additional sampling 
and testing may be performed after completion of grading for the site improvements.  A 
qualified corrosion engineer should be contacted to for detailed evaluation of corrosion 
potential with respect to construction materials at this site and review the proposed 
design. 
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7 LIMITATIONS

This report has been prepared for the exclusive use of T.Y. Lin International, and the 
project design team for specific application to the proposed Torrey Meadows Drive 
Overcrossing bridge project.  It is intended solely for their use in the type selection and 
preliminary design of the project as described herein.  It may not contain sufficient 
information for other uses or purposes of other parties.    This report is presented with 
the understanding that a design-level Structure Foundation Report will be prepared for 
the subject project in the future. 

The findings, conclusions, and recommendations presented in this report were 
prepared in a manner consistent with the standards of care and skill ordinarily exercised 
by members of the geotechnical profession practicing under similar conditions in the 
same geographic vicinity and at the time the services were performed.  No warranty or 
guarantee, express or implied, is made.  If any change (i.e., structure type, location, 
etc.) is implemented which materially alters the project, additional geotechnical services 
may be required, which could include revisions to the geotechnical recommendations 
presented herein.

Hazardous materials and solid waste evaluations performed by Kleinfelder Inc. 
(Kleinfelder) for this project are to be summarized in separate reports.  Kleinfelder will 
assume no responsibility or liability whatsoever for any claim, damage, or injury which 
results from pre-existing hazardous materials being encountered or present on the 
project site, or from the discovery of such hazardous materials. 

This report may be used only by T.Y. Lin International, and the project design team, 
and only for the purposes stated within a reasonable time from its issuance, but in no 
event later than two years from the date of the report.  Land or facility use, on and off-
site conditions, regulations, design criteria, procedures, or other factors may change 
over time, which may require additional work.  Any party other than the client who 
wishes to use this report shall notify Kleinfelder of such intended use.  Based on the 
intended use of the report, Kleinfelder may require that additional work be performed 
and that an updated report be issued.  Non-compliance with any of these requirements 
by the client or anyone else will release Kleinfelder from any liability resulting from the 
use of this report by any unauthorized party and client agrees to defend, indemnify, and 
hold Kleinfelder harmless from any claim or liability associated with such unauthorized 
use or non-compliance.  
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SITE DATA
Latitude (degrees): 32.9628    Shear Wave Velocity, Vs30: 400 m/s

Longitude (degrees): -117.1604    Depth to Vs = 1.0 km/s, Z1.0: NA

   Depth to Vs = 2.5 km/s, Z2.5: NA
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DESIGN ARS CURVE ORDINATES
Period (s) Sa (g) Sd (inches) Period (s) Sa (g) Sd (inches)

0.010 0.319 0.000 0.360 0.624 0.792
0.020 0.386 0.002 0.380 0.609 0.861
0.022 0.397 0.002 0.400 0.595 0.932
0.025 0.411 0.003 0.420 0.582 1.005
0.029 0.428 0.004 0.440 0.570 1.080
0.030 0.432 0.004 0.450 0.564 1.118
0.032 0.440 0.004 0.460 0.559 1.158
0.035 0.451 0.005 0.480 0.548 1.236
0.036 0.454 0.006 0.500 0.538 1.316
0.040 0.468 0.007 0.550 0.516 1.528
0.042 0.474 0.008 0.600 0.497 1.751
0.044 0.480 0.009 0.650 0.480 1.985
0.045 0.483 0.010 0.667 0.475 2.068
0.046 0.486 0.010 0.700 0.466 2.235
0.048 0.492 0.011 0.750 0.454 2.500
0.050 0.498 0.012 0.800 0.438 2.744
0.055 0.511 0.015 0.850 0.425 3.005
0.060 0.523 0.018 0.900 0.412 3.266
0.065 0.535 0.022 0.950 0.401 3.542
0.067 0.540 0.024 1.000 0.391 3.827
0.070 0.546 0.026 1.100 0.358 4.240
0.075 0.557 0.031 1.200 0.329 4.637
0.080 0.567 0.036 1.300 0.306 5.062
0.085 0.576 0.041 1.400 0.285 5.467
0.090 0.586 0.046 1.500 0.267 5.880
0.095 0.594 0.052 1.600 0.251 6.289
0.100 0.603 0.059 1.700 0.237 6.704
0.110 0.619 0.073 1.800 0.225 7.135
0.120 0.635 0.089 1.900 0.214 7.561
0.130 0.649 0.107 2.000 0.203 7.948
0.133 0.653 0.113 2.200 0.183 8.669
0.140 0.663 0.127 2.400 0.166 9.359
0.150 0.676 0.149 2.500 0.159 9.726
0.160 0.688 0.172 2.600 0.152 10.057
0.170 0.700 0.198 2.800 0.140 10.743
0.180 0.711 0.225 3.000 0.130 11.452
0.190 0.722 0.255 3.200 0.120 12.027
0.200 0.732 0.287 3.400 0.112 12.672
0.220 0.719 0.341 3.500 0.108 12.949
0.240 0.707 0.399 3.600 0.105 13.319
0.250 0.701 0.429 3.800 0.098 13.851
0.260 0.696 0.461 4.000 0.093 14.564
0.280 0.686 0.526 4.200 0.089 15.366
0.290 0.681 0.561 4.400 0.085 16.107
0.300 0.677 0.596 4.600 0.082 16.983
0.320 0.658 0.659 4.800 0.079 17.815
0.340 0.640 0.724 5.000 0.077 18.841

DESIGNED BY:
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DRAWN:
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APPENDIX B
FIELD EXPLORATION

The subsurface exploration program included drilling and sampling five hollow stem auger 
borings for subsurface characterization purposes.  The field explorations were performed 
between July 22 and 25, 2014. Prior to any subsurface exploration, Kleinfelder notified 
Underground Service Alert (USA) to clear proposed boring locations of conflicts with utilities.  
The service of Cable Pipe and Leak, a private utility locator, was retained to perform additional 
utility locating. The borings were advanced by Pacific Drilling and Cascade Drilling utilizing truck 
mounted drill rigs. The borings were advanced to depths ranging from approximately 2 to 90½ 
feet below the existing ground surface. 

The first five feet of the boreholes were advanced by manual hand augering, and the material 
encountered in this initial penetration was collected in a large plastic bag.  Additional relatively 
undisturbed soil samples were obtained from the borings using either a Standard Penetration 
Test (SPT) sampler (2-inch O.D., 1.5 inches I.D.) or California sampler (3-inch O.D., 2.4 inches 
I.D.) driven a total of 18-inches (or until practical refusal) into the undisturbed soil at the bottom 
of the boring. These in-situ drive samples were driven using a 140 pound automatic hammer 
falling 30 inches in general accordance with ASTM D1586. The soil samples were returned to 
Kleinfelder’s laboratory for testing.  The total number of hammer blows required to drive the 
sampler the final 12 inches is termed the “N” value and is recorded on the Logs of Borings. 
Blow counts shown on the Log of Borings have not been adjusted for the effects of overburden 
pressure, input driving energy, rod length, sampler size, or boring diameter.  Borings were 
drilled at the site to obtain relatively undisturbed drive samples and SPT blow counts in the fill 
and weakly cemented materials.

Borings were logged by a Kleinfelder geologist or geotechnical engineer using methods outlined 
in the Unified Soil Classification System (USCS) and general procedures established in ASTM 
D 2488. Boundaries between soil types shown on the logs are approximate because the 
transition between different soil layers may be gradual.   Selected bulk, disturbed, and intact 
samples were retrieved from the borings, sealed, and transported to Kleinfelder’s laboratory for 
further evaluation.  Logs of Borings are presented in Appendix B.  Logs of Borings describe the 
earth materials encountered, samples obtained, and show field and laboratory tests performed.  
The logs also show the general location, boring number, drilling date, and drilling subcontractor. 
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APPENDIX C
FIELD EXPLORATIONS

GENERAL 

The materials observed in the borings were visually classified and evaluated with 
respect to strength, swelling, compressibility, compaction density, and moisture content.  
Material physical/mechanical properties and classifications were substantiated by 
performing selected laboratory tests. Testing was performed in general accordance with 
procedures outlined by the American Society for Testing and Materials (ASTM) and the 
California Department of Transportation (Caltrans). 

CLASSIFICATION 

Soils were visually described and classified in accordance with the Unified Soil 
Classification System (USCS) in accordance with ASTM D2487 and/or ASTM D2488.  
Soil classifications are indicated on the boring logs in Appendix B. MOISTURE AND 
DENSITY DETERMINATIONS 

Natural moisture content and dry density tests were performed on relatively undisturbed 
samples in accordance with ASTM D2216 and D7263. table shown on Figures C-1
through C-2 and on the boring logs.

GRAIN SIZE DISTRIBUTION 

Twelve sieve analyses were performed on selected samples from the site to evaluate 
grain size distribution and to aid in soil classification. The tests were performed in 
general accordance with ASTM D422. Results of the tests are presented on Figures C-
3 through C-18.

ATTERBERG LIMITS 

Atterberg limits tests were performed on selected soil samples to assist in classification.  
Testing was performed in general accordance with ASTM D4318.  Test results are 
presented on Figures C-19 through C-24.

COMPACTION TESTS

Selected soil samples were tested for compaction characteristics in accordance with 
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ASTM Standard Test Method D1557 (modified Proctor). The results are presented on
Figures C-25 and C-26. 

DIRECT SHEAR 

Direct shear testing was performed on three undisturbed and inundated soil samples 
and tested for shear strength and cohesion values in accordance with ASTM D3080.  
The results are presented on Figures C-27 through C-31. 

R-VALUE TEST

Resistance value (R-value) tests were performed on selected bulk soil samples to 
evaluate pavement support characteristics of the near-surface onsite soils.  R-value 
testing was performed in accordance with ASTM Test Method D2844.  The test results 
are summarized in Table C-1 below and on Figures C-32 and C-33. 

Table C-1R-value Test Results

BORING ID DEPTH
(FEET) R-VALUE SOIL DESCRIPTION

A-14-002 1 to 2 11 Sandy lean CLAY (CL)

A-14-007 0 to 2 6 Sandy lean CLAY (CL)

CORROSION

Selected soil samples were tested by Clarkson Laboratory and Supply Inc. to evaluate 
the soil corrosion potential.  Soil pH was determined in accordance with California Test 
(CT) 643. Minimum electrical resistivity tests were performed on in accordance with 
AASHTO test T288-12.  The water soluble sulfate and water soluble chloride contents 
of the selected samples were evaluated in accordance with CT 417 and CT 422, 
respectively.  Kleinfelder’s boring logs and the test results should be reviewed by a 
qualified corrosion engineer to evaluate the general soil corrosion potential with respect 
to construction materials to evaluate whether further testing is warranted.   
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Date Tested : 8/4-6/2014

A-14-002 1 1-2 - 14.6% brown sandy clay with recycled 
asphalt 

4A-14-003 light brown clayey sand12.3%

35-36 white silty sand13.4%

97.3

FIGUREDry Density and Moisture Content

C-1TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA

75-76

25-26

10.2% light olive clayey sand

108.3

116.4

96.8

-

45-45.5

TECH: Uly/CW

Performed in General Accordance with ASTM D7263 and D2216

19.5% yellowish brown sandy lean clay

DATE: 28-Oct-14JOB NUMBER: 20151065
CHECKED BY: Uly/J. Co

Boring # Sample # Depth (ft) Dry Density 
(pcf)

Moisture 
Content (%) Description

A-14-003 2 light brownish gray clayey sand5-6.5 104.2 10.6%

15-16.5 102.3

A-14-003 6

30.6% light yellowish brown silty sand

A-14-003 8

25-26.5

107.4

A-14-003 10

A-14-004 4

5-6.5

104.215-16

A-14-004 2

A-14-004 6

A-14-004 8 35-36

light yellowish brown silty sand

13.6% light olive brown clayey sand

13.5%

9.8%

110.3

109.4 light brown silty sand

12.5% light olive brown clayey sand

13.7% gray sandy lean clay

olive brown clayey sand

25-26.5

12.7%

A-14-005 2

45-46

-5-6.5

A-14-004 10

A-14-005 4

A-14-005 6

15-16.5

113.9

-

13.2%

15.0% olive brown clayey sand

14.6% brown clayey sand

15.1% brown clayey sandA-14-005 10

35-36.5

-50-51.5

A-14-005 8

15.0% yellow clayey sand

A-14-005 12

A-14-005 15

60-61.5

-

- yellowish brown clayey sand



Date Tested : 8/4-6/2014

20151065 DATE: 28-Oct-14

Performed in General Accordance with ASTM D7263 and D2216

Dry Density and Moisture Content FIGURE

C-2TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CACHECKED BY: Uly/J. Co TECH: Uly/CW

JOB NUMBER:

A-14-007 1 0-2 - 14.5% light brown sandy lean clay

A-14-006 16 85-85.5 114.6 13.1% very light brown silty sand

A-14-006 14 65-66 114.2 11.9% white silty sand

A-14-006 12 55-56.5 109.8 16.0% brown clayey sand

A-14-006 10 45-46.5 117.5 15.0% yellowish brown sandy clay with 
1 1/2" gravel

A-14-006 8 37-38.5 114.5 15.5% yellowish brown silty sand

A-14-006 6 25-26.5 114.9 12.9% light olive brown clayey sand

A-14-006 4 15-16.5 121.4 12.1% light olive brown clayey sand

A-14-006 2 5-6.5 112.8 16.0% brown lean clay with sand

A-14-005 17 85-86.5 110.3 14.5% brownish yellow clayey sand

Boring # Sample # Depth (ft) Dry Density 
(pcf)

Moisture 
Content (%) Description



Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

71
No 200 .075 mm 69.0

No. 40 0.425 mm 85
No. 60 0.25 mm 78

No. 10 2.0 mm 95
No. 20 0.85 mm 89

3/8" 9.5 mm 100
No. 4 4.75 mm 100

100
3/4" 19 mm 100
1/2" 12.5 mm 100

100
2" 50 mm 100

1.5" 37.5 mm 100

Date Tested: 8/1/2014

GRAVEL SAND FINES

Medium

USCS Classification

% Passing

A-14-002 1 1-2

sandy lean CLAY; brown 

Sieve 
Analysis 

No 100 0.15 mm

69.0 CL

Boring No. Sample No. Depth (ft) Passing 200 (%)

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

C-3
Tech:

Date:

CW

28-Oct-14

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

42
No 200 .075 mm 31.0

No. 40 0.425 mm 81
No. 60 0.25 mm 55

No. 10 2.0 mm 96
No. 20 0.85 mm 94

3/8" 9.5 mm 100
No. 4 4.75 mm 97

100
3/4" 19 mm 100
1/2" 12.5 mm 100

100
2" 50 mm 100

1.5" 37.5 mm 100

Date Tested: 8/8/2014

GRAVEL SAND FINES

Medium

USCS Classification

% Passing

A-14-003 2 5-6.5

clayey SAND; light brownish gray

Sieve 
Analysis 

No 100 0.15 mm

31.0 SC

Boring No. Sample No. Depth (ft) Passing 200 (%)

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

C-4
Tech:

Date:

CW

28-Oct-14

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

Sieve 
Analysis 

No 100 0.15 mm 83
No 200 .075 mm 67.0

No. 40 0.425 mm 96
No. 60 0.25 mm 91

No. 10 2.0 mm 100
No. 20 0.85 mm 99

3/8" 9.5 mm 100
No. 4 4.75 mm 100

100
3/4" 19 mm 100
1/2" 12.5 mm 100

100
2" 50 mm 100

1.5" 37.5 mm 100

A-14-003 6 25-26.5

Date Tested: 8/8/2014

GRAVEL SAND FINES

Medium

SIEVE ANALYSIS FIGURE

67.0 CL

Boring No. Sample No. Depth (ft) Passing 200 (%) USCS Classification

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

C-5

 sandy lean CLAY; yellowish brown

Tech:

Date:

CW

28-Oct-14

% Passing

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

Silty SAND; white

Tech:

Date:

CW

28-Oct-14

% Passing

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
C-6

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

21.0 SM

Boring No. Sample No. Depth (ft) Passing 200 (%) USCS Classification

A-14-003 8 35-36

Date Tested: 8/8/2014

GRAVEL SAND FINES

Medium

100
2" 50 mm 100

1.5" 37.5 mm 100
100

3/4" 19 mm 100
1/2" 12.5 mm 100
3/8" 9.5 mm 100

No. 4 4.75 mm 100

No. 60 0.25 mm 37

No. 10 2.0 mm 100
No. 20 0.85 mm 96

Sieve 
Analysis 

No 100 0.15 mm 25
No 200 .075 mm 21.0

No. 40 0.425 mm 68
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

33
No 200 .075 mm 23.0

No. 40 0.425 mm 97
No. 60 0.25 mm 66

No. 10 2.0 mm 100
No. 20 0.85 mm 100

3/8" 9.5 mm 100
No. 4 4.75 mm 100

100
3/4" 19 mm 100
1/2" 12.5 mm 100

100
2" 50 mm 100

1.5" 37.5 mm 100

Date Tested: 8/8/2014

GRAVEL SAND FINES

Medium

USCS Classification

% Passing

A-14-003 10 45-45.5

silty SAND; light yellowish brown

Sieve 
Analysis 

No 100 0.15 mm

23.0 SM

Boring No. Sample No. Depth (ft) Passing 200 (%)

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

C-7
Tech:

Date:

CW

28-Oct-14

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

59
No 200 .075 mm 43.0

No. 40 0.425 mm 93
No. 60 0.25 mm 77

No. 10 2.0 mm 100
No. 20 0.85 mm 98

3/8" 9.5 mm 100
No. 4 4.75 mm 100

100
3/4" 19 mm 100
1/2" 12.5 mm 100

100
2" 50 mm 100

1.5" 37.5 mm 100

Date Tested: 8/6/2014

GRAVEL SAND FINES

Medium

USCS Classification

% Passing

A-14-004 4 15-16

clayey SAND; light olive brown

Sieve 
Analysis 

No 100 0.15 mm

43.0 SC

Boring No. Sample No. Depth (ft) Passing 200 (%)

Project No. 20151065

Sample Description

Checked by: J. Co

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

C-8
Tech:

Date:

Uly

28-Oct-14

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

75
No 200 .075 mm 45.0

No. 40 0.425 mm 94
No. 60 0.25 mm 90

No. 10 2.0 mm 100
No. 20 0.85 mm 98

3/8" 9.5 mm 100
No. 4 4.75 mm 100

100
3/4" 19 mm 100
1/2" 12.5 mm 100

100
2" 50 mm 100

1.5" 37.5 mm 100

Date Tested: 8/8/2014

GRAVEL SAND FINES

Medium

USCS Classification

% Passing

A-14-004 8 35-36

clayey SAND; light olive 

Sieve 
Analysis 

No 100 0.15 mm

45 SC

Boring No. Sample No. Depth (ft) Passing 200 (%)

Project No. 20151065

Sample Description

Checked by: Uly

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

C-9
Tech:

Date:

CW

28-Oct-14

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

88
No 200 .075 mm 58.0

No. 40 0.425 mm 99
No. 60 0.25 mm 96

No. 10 2.0 mm 100
No. 20 0.85 mm 100

3/8" 9.5 mm 100
No. 4 4.75 mm 100

100
3/4" 19 mm 100
1/2" 12.5 mm 100

100
2" 50 mm 100

1.5" 37.5 mm 100

Date Tested: 8/8/2014

GRAVEL SAND FINES

Medium

USCS Classification

% Passing

A-14-004 10 45-46

sandy lean CLAY; gray

Sieve 
Analysis 

No 100 0.15 mm

58 CL

Boring No. Sample No. Depth (ft) Passing 200 (%)

Project No. 20151065

Sample Description

Checked by: Uly

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

C-10
Tech:

Date:

CW

28-Oct-14

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

84
No 200 .075 mm 74.0

No. 40 0.425 mm 93
No. 60 0.25 mm 88

No. 10 2.0 mm 100
No. 20 0.85 mm 96

3/8" 9.5 mm 100
No. 4 4.75 mm 100

100
3/4" 19 mm 100
1/2" 12.5 mm 100

100
2" 50 mm 100

1.5" 37.5 mm 100

Date Tested: 8/12/2014

GRAVEL SAND FINES

Medium

USCS Classification

% Passing

A-14-006 2 5-6.5

lean CLAY with sand; brown

Sieve 
Analysis 

No 100 0.15 mm

74.0 CL

Boring No. Sample No. Depth (ft) Passing 200 (%)

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

C-11
Tech:

Date:

CW

28-Oct-14

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

clayey SAND; light olive brown

Tech:

Date:

CW

28-Oct-14

% Passing

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
C-12

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

39 SC

Boring No. Sample No. Depth (ft) Passing 200 (%) USCS Classification

A-14-006 4 15-16.5

Date Tested: 8/12/2014

GRAVEL SAND FINES

Medium

100
2" 50 mm 100

1.5" 37.5 mm 100
100

3/4" 19 mm 100
1/2" 12.5 mm 100
3/8" 9.5 mm 100

No. 4 4.75 mm 100

No. 60 0.25 mm 70

No. 10 2.0 mm 100
No. 20 0.85 mm 99

Sieve 
Analysis 

No 100 0.15 mm 53
No 200 .075 mm 39

No. 40 0.425 mm 91
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

Tech:

Date:

CW

28-Oct-14

C-13
Project No. 20151065

Sample Description yellowish 
brown

Checked by: Uly P.

Sieve Size % Passing

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA

SIEVE ANALYSIS FIGURE

37 SM

Boring No. Sample No. Depth (ft) Passing 200 (%)

Silty sand

USCS Classification

A-14-006 8 37-38.5

Date Tested: 8/12/2014

GRAVEL SAND FINES

Medium

3" 75 mm 100
2" 50 mm 100

1.5" 37.5 mm 100
1" 25 mm 100

3/4" 19 mm 100
1/2" 12.5 mm 100
3/8" 9.5 mm 100

No. 4 4.75 mm 100

No. 60 0.25 mm 67

No. 10 2.0 mm 100
No. 20 0.85 mm 97

Sieve 
Analysis 

No 100 0.15 mm 51
No 200 .075 mm 37

No. 40 0.425 mm 84
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

clayey SAND; brown

Tech:

Date:

CW

28-Oct-14

% Passing

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
C-14

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

40 SC

Boring No. Sample No. Depth (ft) Passing 200 (%) USCS Classification

A-14-006 12 55-56.5

Date Tested: 8/12/2014

GRAVEL SAND FINES

Medium

100
2" 50 mm 100

1.5" 37.5 mm 100
100

3/4" 19 mm 100
1/2" 12.5 mm 100
3/8" 9.5 mm 100

No. 4 4.75 mm 100

No. 60 0.25 mm 67

No. 10 2.0 mm 99
No. 20 0.85 mm 98

Sieve 
Analysis 

No 100 0.15 mm 50
No 200 .075 mm 40

No. 40 0.425 mm 90
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

72
No 200 .075 mm 37

No. 40 0.425 mm 97
No. 60 0.25 mm 94

No. 10 2.0 mm 100
No. 20 0.85 mm 99

3/8" 9.5 mm 100
No. 4 4.75 mm 100

100
3/4" 19 mm 100
1/2" 12.5 mm 100

100
2" 50 mm 100

1.5" 37.5 mm 100

Date Tested: 8/12/2014

GRAVEL SAND FINES

Medium

USCS Classification

% Passing

A-14-006 14 65-66

silty SAND; white

Sieve 
Analysis 

No 100 0.15 mm

37 SM

Boring No. Sample No. Depth (ft) Passing 200 (%)

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

C-15
Tech:

Date:

CW

28-Oct-14

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

silty SAND; very light brown

Tech:

Date:

CW

28-Oct-14

% Passing

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
C-16

Project No. 20151065

Sample Description

Checked by: Uly P.

Sieve Size
3" 75 mm

1" 25 mm

SIEVE ANALYSIS FIGURE

24 SM

Boring No. Sample No. Depth (ft) Passing 200 (%) USCS Classification

A-14-006 16 85-85.5

Date Tested: 8/12/2014

GRAVEL SAND FINES

Medium

100
2" 50 mm 100

1.5" 37.5 mm 100
100

3/4" 19 mm 100
1/2" 12.5 mm 100
3/8" 9.5 mm 100

No. 4 4.75 mm 100

No. 60 0.25 mm 45

No. 10 2.0 mm 99
No. 20 0.85 mm 97

Sieve 
Analysis 

No 100 0.15 mm 31
No 200 .075 mm 24

No. 40 0.425 mm 73
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Coarse Fine Coarse Fine Silt Clay

3" 1-1/2" 1" 3/4" 1/2" 3/8" 4 10 20 40 60 100 200

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

C-17
Tech:

Date:

Uly

28-Oct-14

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA

SIEVE ANALYSIS FIGURE

Project No. 20151065

Sample Description

Checked by: J. Co

Sieve Size
3" 75 mm

1" 25 mm

61.0 CL

Boring No. Sample No. Depth (ft) Passing 200 (%) USCS Classification

% Passing

A-14-007 1 0-2

sandy lean CLAY; light brown 

Sieve 
Analysis 

No 100 0.15 mm

Date Tested: 8/6/2014

GRAVEL SAND FINES

Medium

100
2" 50 mm 100

1.5" 37.5 mm 100
100

3/4" 19 mm 100
1/2" 12.5 mm 100
3/8" 9.5 mm 100

No. 4 4.75 mm 100
No. 10 2.0 mm 98
No. 20 0.85 mm 97

68
No 200 .075 mm 61.0

No. 40 0.425 mm 89
No. 60 0.25 mm 73
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B
C
A

B
C
A

Description brown clayey sand yellowish brown 
clayey sand

brownish yellow 
clayey sand

Dry Mass of Sample After Washing,g 110.3 127.4 227.0
Material Finer than a 75 um (No 200), % 39.2 37.7 24.6

Depth, ft. 50-51.5 60-61.5 85-86.5
Original Dry Mass of sample, g 181.5 204.5 301.1

A-14-005 A-14-005
Sample No. 10 12 17

292.9
215.4
26.5

Description light olive clayey 
sand

olive brown clayey 
sand

olive brown silty 
sand

5-6.5
265.9
198.3
25.4

A-14-005
4

15-16.5
192.3
134.2
30.2

Date Tested 8/6-11/2014

A =   [(B-C)/B] x 100

Boring No A-14-005

A-14-005
6

25-26.5

A-14-005
2

Boring No
Sample No.
Depth, ft.

FIGURESIEVE ANALYSIS
Materials Finer than 75 um (No 200) Sieve

C-18

Original Dry Mass of sample, g
Dry Mass of Sample After Washing,g
Material Finer than a 75 um (No 200), % 

TEST PERFORMED IN ACCORDANCE WITH ASTM D 1140

Limitations: Pursuant to applicable codes, the results presented in this report are for the exclusive use of the client and the registered design professional in 
responsible charge.  The results apply only to the samples tested.  If changes to the specification were made and not communicated to Kleinfelder, Kleinfelder 
assumes no responsibility for pass/fail statements (meets/did not meet), if provided.  This report may not be reproduced, except in full, without written approval 
of Kleinfelder.

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA
JOB NUMBER:20151065
CHECKED BY: Uly Tech CW

DATE: 28-Oct-14

Kleinfelder, Inc., 5015 Shoreham Place, San Diego, Ca 92122. Phone: (858)320-2000, Fax: (858)320-2001



      A-14-002-1 - Atterberg Limits.xls

Date Tested : 8/6/2014

USCS

CLASSIFICATION USCS
(Entire Sample)

+

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

LL PL PI SYMBOL SAMPLE NAME DEPTH
(ft)

C-19

FIGUREATTERBERG LIMITS

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA

2116371-2'

CHECKED BY:  J. Co TECH: Uly

3-Nov-14PROJECT NO: 20151065

(Minus No. 40

Sieve Fraction)

CLCLA-14-002-1

Limitations: Pursuant to applicable codes, the results presented in this report are for the exclusive use of the client and the registered design 
professional in responsible charge.  The results apply only to the samples tested.  If changes to the specification were made and not 
communicated to Kleinfelder, Kleinfelder assumes no responsibility for pass/fail statements (meets/did not meet), if provided.  This report may not 
be reproduced, except in full, without written approval of Kleinfelder.
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      A-14-003-2 - Atterberg Limits.xls

Date Tested : 8/9/2014

USCS

CLASSIFICATION USCS
(Entire Sample)

+

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

LL PL PI SYMBOL SAMPLE NAME DEPTH
(ft)

C-20

FIGUREATTERBERG LIMITS

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA

1616325-6.5'

CHECKED BY:  J. Co TECH: Uly

3-Nov-14PROJECT NO: 20151065

(Minus No. 40

Sieve Fraction)

SCCLA-14-003-2

Limitations: Pursuant to applicable codes, the results presented in this report are for the exclusive use of the client and the registered design 
professional in responsible charge.  The results apply only to the samples tested.  If changes to the specification were made and not 
communicated to Kleinfelder, Kleinfelder assumes no responsibility for pass/fail statements (meets/did not meet), if provided.  This report may not 
be reproduced, except in full, without written approval of Kleinfelder.
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      A-14-004-10 - Atterberg Limits.xls

Date Tested : 8/9/2014

USCS

CLASSIFICATION USCS
(Entire Sample)

+

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

Limitations: Pursuant to applicable codes, the results presented in this report are for the exclusive use of the client and the registered design 
professional in responsible charge.  The results apply only to the samples tested.  If changes to the specification were made and not 
communicated to Kleinfelder, Kleinfelder assumes no responsibility for pass/fail statements (meets/did not meet), if provided.  This report may not 
be reproduced, except in full, without written approval of Kleinfelder.

CLCLA-14-004-10

CHECKED BY:  Uly P. TECH: CW

3-Nov-14PROJECT NO: 20151065

(Minus No. 40

Sieve Fraction)

20214145-46

C-21

FIGUREATTERBERG LIMITS

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA

LL PL PI SYMBOL SAMPLE NAME DEPTH
(ft)
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      A-14-005-10,12 - Atterberg Limits.xls

Date Tested : 8/10/2014

USCS

CLASSIFICATION USCS
(Entire Sample)

+

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

Limitations: Pursuant to applicable codes, the results presented in this report are for the exclusive use of the client and the registered design 
professional in responsible charge.  The results apply only to the samples tested.  If changes to the specification were made and not 
communicated to Kleinfelder, Kleinfelder assumes no responsibility for pass/fail statements (meets/did not meet), if provided.  This report may not 
be reproduced, except in full, without written approval of Kleinfelder.

CLA-14-005-10

CHECKED BY:  Uly P. TECH: CW

3-Nov-14PROJECT NO: 20151065

(Minus No. 40

Sieve Fraction)

CL
27174450-51.5

60-61.5A-14-005-12

C-22

FIGUREATTERBERG LIMITS

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA

221537

LL PL PI SYMBOL SAMPLE NAME DEPTH
(ft)

CH

CL

MH & OH

ML&OLCL - ML

0

10

20

30

40

50

60

70

0 10 20 30 40 50 60 70 80 90 100

PL
AS

TI
C

IT
Y 

IN
D

EX
 (P

I)

LIQUID LIMIT (LL)



      A-14-006 - Atterberg Limits.xls

Date Tested : 8/11-12/2014

USCS

CLASSIFICATION USCS
(Entire Sample)

+

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

8 ML SMA-14-006-8 37-38.5 31 23

LL PL PI SYMBOL SAMPLE NAME DEPTH
(ft)

C-23

FIGUREATTERBERG LIMITS

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA

161733 SC

30 23

2022425-6.5
15-16.5A-14-006-4

CHECKED BY:  J. Co TECH: Uly

3-Nov-14PROJECT NO: 20151065

(Minus No. 40

Sieve Fraction)

CL

A-14-006-16 85-85.5

CLCL

A-14-006-14 65-66 34 25 9 ML SM

A-14-006-2

SM7 ML

Limitations: Pursuant to applicable codes, the results presented in this report are for the exclusive use of the client and the registered design 
professional in responsible charge.  The results apply only to the samples tested.  If changes to the specification were made and not 
communicated to Kleinfelder, Kleinfelder assumes no responsibility for pass/fail statements (meets/did not meet), if provided.  This report may not 
be reproduced, except in full, without written approval of Kleinfelder.
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      A-14-007-1- Atterberg Limits.xls

Date Tested : 8/6/2014

USCS

CLASSIFICATION USCS
(Entire Sample)

+

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

Limitations: Pursuant to applicable codes, the results presented in this report are for the exclusive use of the client and the registered design 
professional in responsible charge.  The results apply only to the samples tested.  If changes to the specification were made and not 
communicated to Kleinfelder, Kleinfelder assumes no responsibility for pass/fail statements (meets/did not meet), if provided.  This report may not 
be reproduced, except in full, without written approval of Kleinfelder.

CLA-14-007-1

CHECKED BY:  J. Co TECH: Uly

3-Nov-14PROJECT NO: 20151065

(Minus No. 40

Sieve Fraction)

2314370-2'

C-24

FIGUREATTERBERG LIMITS

TORREY MEADOWS DRIVE OVERCROSSING AT SR-56
POST MILE 5.6, DISTRICT 11

SAN DIEGO, CA

LL PL PI SYMBOL SAMPLE NAME DEPTH
(ft)

CH
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S L CLAY (CL)

Torrey Meadows Drive Overcrossing

C-25 



S L CLAY (CL)

Torrey Meadows Drive Overcrossing

C-26 



1 2 4

13.1 12.8 na

106.7 105.0 na

65.5 60.9 na

0.521 0.546 na

2.39 2.39 na

1.00 1.00 na

19.0 17.7 na

108.5 111.0 na

100.0 99.9 na

0.495 0.461 na

2.39 2.39 na

0.983 0.945 na

A
fte

r

22.5 19.1 na

2787 4380 na

0.090 0.096 na

2152 3621 na

LL: nm PL: nm PI: nm GS: 2.60 Assumed 0.269 0.247 na

Test Conditions: Undisturbed / Inundated 0.0071 0.0071 na

Sample Description: Silty SAND (SM) c, psf , deg.

Peak 907 42.0 na

Ultimate 590 37.5 na

Remarks:  nm = not measured, na = not applicable

8/14/2014

DIRECT SHEAR TEST ASTM 
D3080

Torrey Meadows Drive Overcrossing at SR-56

Post Mile 5.6, District 11

San Diego, California
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6746
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Horizontal Displacement (in.)
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0.0071

PLATE

J. Co

Sh
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(p
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0.949
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2.39

1.00

15.4Water Content, %

35-36

Test Date: 8/5/14

Boring:

Sample:

Depth, ft:

Tan 

Sh
ea

r S
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s 

(p
sf

)

In
iti

al

Horz. Displ. at Ultimate Shear Stress, in.

Ultimate Shear Stress, psf

Horz. Displ. at Peak Shear Stress, in.

Strain Rate, in./min.

Saturation, %

Peak Shear Stress, psf

P
re

sh
ea

r

0.77

8

Dry Density, pcf

Saturation, %

C-27

Void Ratio

Normal Stress (psf)

Diameter, in

Height, in

Normal Stress, psf 2000 4000

PROJECT NO. 

TESTED BY: 

CHECKED BY:

DATE:

REVISED:

20151065

ULY P. 

Specimen Number

Water Content, %

Dry Density, pcf

A-14-003

Water Content, % 17.1

2.39

Void Ratio

116.4

3

Diameter, in

Height, in

0.90

Horizontal Displacement (in.)
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1 2 4

13.8 13.6 na

104.4 100.7 na

64.8 57.8 na

0.555 0.611 na

2.39 2.39 na

1.00 1.00 na

20.7 21.2 na

105.7 104.9 na

100.8 100.7 na

0.535 0.546 na

2.39 2.39 na

0.987 0.960 na

A
fte

r

21.6 20.4 na

1304 2318 na

0.341 0.286 na

1262 2242 na

LL: nm PL: nm PI: nm GS: 2.60 Assumed 0.382 0.368 na

Test Conditions: Remolded / Inundated 0.0047 0.0047 na

Sample Description: Clayey SAND (SC) c, psf , deg.

Peak 393 43.2 na

Ultimate 345 43.1 na

Remarks:  nm = not measured, na = not applicable
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17.2Water Content, %

15-16

Boring:

Sample:

Depth, ft:

Tan 

Horizontal Displacement (in.)

Dry Density, pcf

Saturation, %

Void Ratio

Normal Stress (psf)

Diameter, in

Height, in

Normal Stress, psf 1000 2000

DATE: 8/14/2014 Post Mile 5.6, District 11

REVISED: San Diego, California

0.341

0.0047

8/6/14

4

C-28

PROJECT NO. 20151065 DIRECT SHEAR TEST ASTM 
D3080 PLATE

TESTED BY: ULY P. 

CHECKED BY: J. Co Torrey Meadows Drive Overcrossing at SR-56

Test Date:
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Horz. Displ. at Peak Shear Stress, in.

Strain Rate, in./min.
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Peak Shear Stress, psf

P
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A-14-004

Water Content, % 19.4
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0.94

Horizontal Displacement (in.)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0.000 0.100 0.200 0.300 0.400 0.500

Normal Stress= 1000
Normal Stress= 2000
Normal Stress= 4000
Peak Shear Stress
Ultimate Shear Stress

0

1000

2000

3000

4000

5000

6000

0 1000 2000 3000 4000 5000 6000

Peak
Ultimate
Peak
Ultimate

-0.014

-0.012

-0.010

-0.008

-0.006

-0.004

-0.002

0.000

0.002

0.00 0.10 0.20 0.30 0.40 0.50

Normal Stress= 1000
Normal Stress= 2000
Normal Stress= 4000



1 2 4

14.9 15.5 na

115.4 113.1 na

91.4 88.7 na

0.433 0.462 na

2.39 2.39 na

1.00 1.00 na

16.3 16.9 na

115.6 118.2 na

100.0 112.1 na

0.431 0.399 na

2.39 2.39 na

0.999 0.957 na

A
fte

r

18.5 17.9 na

2200 3145 na

0.078 0.104 na

1462 2642 na

LL: nm PL: nm PI: nm GS: 2.65 Assumed 0.239 0.232 na

Test Conditions: Undisturbed / Inundated 0.0095 0.0095 na

Sample Description: Silty SAND (SM) c, psf , deg.

Peak 355 38.5 na

Ultimate 21 34.4 na

Remarks:  nm = not measured, na = not applicable
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Saturation, %

0.270

0.0095

Sh
ea

r S
tr

es
s 

(p
sf

)

0.948

0.460

2.39
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15.5Water Content, %

25-26.5

Test Date: 8/7/14

Boring:

Sample:

Depth, ft:

Tan 

0.68

6

Dry Density, pcf

PROJECT NO. 20151065 DIRECT SHEAR TEST ASTM 
D3080TESTED BY: ULY P. 

CHECKED BY: J. Co Torrey Meadows Drive Overcrossing at SR-56

DATE: 8/14/2014 Post Mile 5.6, District 11

REVISED: San Diego, California

C-29

Void Ratio

Normal Stress (psf)

Diameter, in

Height, in

Normal Stress, psf 2000 4000
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Specimen Number

Water Content, %

Dry Density, pcf
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Horz. Displ. at Ultimate Shear Stress, in.

Ultimate Shear Stress, psf

Horz. Displ. at Peak Shear Stress, in.

Strain Rate, in./min.

Saturation, %

Peak Shear Stress, psf
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A-14-005

Water Content, % 17.1
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1 2 4

15.0 14.3 na

109.6 108.0 na

81.4 74.1 na

0.480 0.502 na

2.39 2.39 na

1.00 1.00 na

17.5 17.1 na

111.9 113.7 na

101.2 104.4 na

0.450 0.427 na

2.39 2.39 na

0.980 0.950 na

A
fte

r

18.4 19.2 na

2635 3863 na

0.072 0.084 na

1904 3283 na

LL: nm PL: nm PI: nm GS: 2.60 Assumed 0.362 0.352 na

Test Conditions: Undisturbed / Inundated 0.0118 0.0118 na

Sample Description: Clayey SAND (SC) c, psf , deg.

Peak 935 38.0 na

Ultimate 321 37.3 na

Remarks:  nm = not measured, na = not applicableA-14-005

Water Content, % 17.5

2.39

Void Ratio

117.9

3

Diameter, in

Height, in

0.78
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Test Date:
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Horz. Displ. at Peak Shear Stress, in.

Strain Rate, in./min.

Saturation, %

Peak Shear Stress, psf
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DATE: 8/14/2014 Post Mile 5.6, District 11

REVISED: San Diego, California

0.307

0.0118

8/8/14
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C-30

PROJECT NO. 20151065 DIRECT SHEAR TEST ASTM 
D3080 PLATE

TESTED BY: ULY P. 

CHECKED BY: J.Co Torrey Meadows Drive Overcrossing at SR-56
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1 2 4

10.8 19.5 na

110.6 107.8 na

58.0 97.0 na

0.495 0.533 na

2.39 2.39 na

1.00 1.00 na

19.2 20.2 na

111.4 111.4 na

104.8 110.3 na

0.485 0.484 na

2.39 2.39 na

0.994 0.968 na

A
fte

r

21.7 20.0 na

2311 3421 na

0.096 0.120 na

1869 3208 na

LL: nm PL: nm PI: nm GS: 2.65 Assumed 0.373 0.353 na

Test Conditions: Undisturbed / Inundated 0.0071 0.0071 na

Sample Description: Clayey SAND (SC) c, psf , deg.

Peak 1569 22.9 na

Ultimate 1131 24.5 na

Remarks:  nm = not measured, na = not applicable
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Test Date: 8/11/14
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Depth, ft:

Tan 
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Dry Density, pcf

PROJECT NO. 20151065 DIRECT SHEAR TEST ASTM 
D3080TESTED BY: ULY P. 

CHECKED BY: J. Co Torrey Meadows Drive Overcrossing at SR-56

DATE: 8/14/2014 Post Mile 5.6, District 11

REVISED: San Diego, California

C-31

Void Ratio

Normal Stress (psf)

Diameter, in

Height, in

Normal Stress, psf 2000 4000
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Specimen Number

Water Content, %

Dry Density, pcf
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Horz. Displ. at Ultimate Shear Stress, in.

Ultimate Shear Stress, psf

Horz. Displ. at Peak Shear Stress, in.

Strain Rate, in./min.

Saturation, %

Peak Shear Stress, psf
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r

A-14-006

Water Content, % 18.8
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Boring No. Sample No. Depth

5 4 3
100 80 50
14.5 14.5 14.5
1200 1200 1200

1048.0 1048.0 1048.0
15 30 50

15.9 17.4 19.3
2.5 2.52 2.6

3182.6 3192.3 3183.3
2107.9 2113 2105.4
1074.7 1079.3 1077.9
112.5 110.7 105.4

55 54 62
134 135 146
3.58 3.95 3.95
4485 3439 2063
357.1 273.8 164.3

12 10 6
CORRECTED R-VALUE 12 10 7

0.0395 0.0210 0.0300
0.0400 0.0200 0.0300
-0.0005 0.0010 0.0000

0.0 43.7 0.0

749.1
654.2

14.5

R-VALUE:
Location:

PROJECT NO. 20151065

TESTED BY: ULY P. 

CHECKED BY: J. Co

DATE: 8/15/2015

REVISED:
C-32

INITIAL MOISTURE, %
"AS-IS" WEIGHT, g
DRY WEIGHT, g
WATER ADDED, ml
COMPACTION MOISTURE, %
HEIGHT OF BRIQUETTE, in.
WEIGHT BRIQUETTE/MOLD, 
WEIGHT OF MOLD, g
WEIGHT OF BRIQUETTE, g

TEST SPECIMEN
MOLD NO.
FOOT PRESSURE, psi

A-14-002 1

DRY DENSITY, pcf

DIAL READING, END
DIAL READING, START
DIFFERENCE
EXPANSION PRESSURE, PSF

STABILOMETER,  1000 lbs
                                   2000lbs
DISPLACEMENT, in
EXUDATION LOAD, lbs
EXUDATION PRESSURE, psi
R-VALUE

R-Value (ASTM D2844)

INITIAL MOISTURE

11

WEIGHT OF WATER
WEIGHT OF SAMPLE
MOISTURE CONTENT %

Limitations: Pursuant to applicable codes, the results presented in this report are for the exclusive 
use of the client and the registered design professional in responsible charge.  The results apply 
only to the samples tested.  If changes to the specification were made and not communicated to 
Kleinfelder, Kleinfelder assumes no responsibility for pass/fail statements (meets/did not meet), if 
provided.  This report may not be reproduced, except in full, without written approval of 
Kleinfelder.

WET WEIGHT, g
DRY WEIGHT, g

Torrey Meadows Drive Overcrossing at SR-56

Post Mile 5.6, District 11

San Diego, California

PLATE
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Description

Sandy Lean CLAY (CL)
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Boring No. Sample No. Depth

3 4 5
60 50 40

14.3 14.3 14.3
1200 1200 1200

1050.1 1050.1 1050.1
30 50 90

17.1 19.0 22.8
2.51 2.55 2.55

3172.2 3171.2 3141.1
2105.4 2113 2107.9
1066.8 1058.2 1033.2
110.1 105.7 100.0

54 60 68
137 140 152
3.38 3.34 4.38
6877 5317 2967
547.5 423.3 236.2

11 10 3
CORRECTED R-VALUE 11 10 3

0.0296 0.0298 0.0394
0.0300 0.0300 0.0400
-0.0004 -0.0002 -0.0006

0.0 0.0 0.0

580.5
508.0

14.3

R-VALUE:
Location:

PROJECT NO. 20151065

TESTED BY: ULY P. 

CHECKED BY: J. Co

DATE: 8/15/2015

REVISED:

C-33

0-2'

Date Tested

8/6-7/2014

Description

Sandy Lean CLAY (CL)

DIFFERENCE
EXPANSION PRESSURE, PSF

R-Value (ASTM D2844)

INITIAL MOISTURE

6

WEIGHT OF WATER
WEIGHT OF SAMPLE
MOISTURE CONTENT %

Limitations: Pursuant to applicable codes, the results presented in this report are for the exclusive 
use of the client and the registered design professional in responsible charge.  The results apply 
only to the samples tested.  If changes to the specification were made and not communicated to 
Kleinfelder, Kleinfelder assumes no responsibility for pass/fail statements (meets/did not meet), if 
provided.  This report may not be reproduced, except in full, without written approval of 
Kleinfelder.

A-14-007 1

DRY DENSITY, pcf
STABILOMETER,  1000 lbs
                                   2000lbs
DISPLACEMENT, in

HEIGHT OF BRIQUETTE, in.
WEIGHT BRIQUETTE/MOLD, 
WEIGHT OF MOLD, g
WEIGHT OF BRIQUETTE, g

TEST SPECIMEN
MOLD NO.
FOOT PRESSURE, psi

PLATE

Torrey Meadows Drive Overcrossing at SR-56

Post Mile 5.6, District 11

EXUDATION LOAD, lbs
EXUDATION PRESSURE, psi
R-VALUE

WET WEIGHT, g

San Diego, California

INITIAL MOISTURE, %
"AS-IS" WEIGHT, g
DRY WEIGHT, g
WATER ADDED, ml
COMPACTION MOISTURE, %

DRY WEIGHT, g

DIAL READING, END
DIAL READING, START
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                      L A B O R A T O R Y   R E P O R T  
 

Telephone (619) 425-1993      Fax 425-7917      Established 1928 

C L A R K S O N  L A B O R A T O R Y  A N D  S U P P L Y  I N C. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com

A N A L Y T I C A L  A N D  C O N S U L T I N G  C H E M I S T S 
 

Date: August 12, 2014   
Purchase Order Number: PROJECT#20151065.001A                           
Sales Order Number: 23461
Account Number: KLE
To: 
*-------------------------------------------------* 
Kleinfelder Inc.
550 West C Street Ste 1200
San Diego, CA 92101
Attention: Uly Panuncialman

Laboratory Number: SO5371-3 Customers Phone: 831-4600 
Fax: 831-4619

Sample Designation: 
*-------------------------------------------------* 
One soil sample received on 08/08/16 at 1:00pm, 
marked as follows:
Project:  Torrey Meadows Drive Overcrossing  
Project #: 20151065.001A
Boring  #: A-14-003
Sample  #: 1
Depth: 0.5-3.5'   
Date Shipped: 08/08/14 

Analysis By California Test 643, 1999, Department of Transportation
Division of Construction, Method for Estimating the Service Life of
Steel Culverts. 
 
pH 8.4               

Water Added (ml)                              Resistivity (ohm-cm) 
                                                           

10 2200
5 800
5 550
5 500
5 510
5 540

23 years to perforation for a 16 gauge metal culvert.
30 years to perforation for a 14 gauge metal culvert.
41 years to perforation for a 12 gauge metal culvert.
53 years to perforation for a 10 gauge metal culvert.
64 years to perforation for a  8 gauge metal culvert.

Water Soluble Sulfate  Calif. Test 417 0.012% (120 ppm)

Water Soluble Chloride Calif. Test 422 0.026% (260 ppm)

 
______________________________
Laura Torres
LT/ram B-34 



  L A B O R A T O R Y   R E P O R T  
 

Telephone (619) 425-1993      Fax 425-7917      Established 1928 

C L A R K S O N  L A B O R A T O R Y  A N D  S U P P L Y  I N C. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com

A N A L Y T I C A L  A N D  C O N S U L T I N G  C H E M I S T S 
 

Date: August 12, 2014   
Purchase Order Number: PROJECT#20151065.001A                           
Sales Order Number: 23461
Account Number: KLE
To: 
*-------------------------------------------------* 
Kleinfelder Inc.
550 West C Street Ste 1200
San Diego, CA 92101
Attention: Uly Panuncialman

Laboratory Number: SO5371-1 Customers Phone: 831-4600 
Fax: 831-4619

Sample Designation: 
*-------------------------------------------------* 
One soil sample received on 08/08/16 at 1:00pm, 
marked as follows:
Project:  Torrey Meadows Drive Overcrossing  
Project #: 20151065.001A
Boring  #: A-14-004
Sample  #: 1
Depth: 0-2'   
Date Shipped: 08/08/14 

 
Analysis By California Test 643, 1999, Department of Transportation
Division of Construction, Method for Estimating the Service Life of
Steel Culverts. 
 
pH 8.4               

Water Added (ml)                              Resistivity (ohm-cm) 
                                                           

10 2300
5 1500
5 1100
5 1100
5 1200
5 1500

32 years to perforation for a 16 gauge metal culvert.
41 years to perforation for a 14 gauge metal culvert.
57 years to perforation for a 12 gauge metal culvert.
73 years to perforation for a 10 gauge metal culvert.
89 years to perforation for a  8 gauge metal culvert.

Water Soluble Sulfate  Calif. Test 417 0.003% (30 ppm)

Water Soluble Chloride Calif. Test 422 0.003% (32 ppm)

 
______________________________
Laura Torres
LT/ram B-35 



                      L A B O R A T O R Y   R E P O R T  
 

Telephone (619) 425-1993      Fax 425-7917      Established 1928 

C L A R K S O N  L A B O R A T O R Y  A N D  S U P P L Y  I N C. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com

A N A L Y T I C A L  A N D  C O N S U L T I N G  C H E M I S T S 
 

Date: August 12, 2014   
Purchase Order Number: PROJECT#20151065.001A                           
Sales Order Number: 23461
Account Number: KLE
To: 
*-------------------------------------------------* 
Kleinfelder Inc.
550 West C Street Ste 1200
San Diego, CA 92101
Attention: Uly Panuncialman

Laboratory Number: SO5371-2 Customers Phone: 831-4600 
Fax: 831-4619

Sample Designation: 
*-------------------------------------------------* 
One soil sample received on 08/08/16 at 1:00pm, 
marked as follows:
Project:  Torrey Meadows Drive Overcrossing  
Project #: 20151065.001A
Boring  #: A-14-005
Sample  #: 1
Depth: 0-2.5'   
Date Shipped: 08/08/14 

Analysis By California Test 643, 1999, Department of Transportation
Division of Construction, Method for Estimating the Service Life of
Steel Culverts. 
 
pH 8.6               

Water Added (ml)                              Resistivity (ohm-cm) 
                                                           

10 2200
5 1100
5 550
5 470
5 460
5 470
5 510
5

22 years to perforation for a 16 gauge metal culvert.
29 years to perforation for a 14 gauge metal culvert.
40 years to perforation for a 12 gauge metal culvert.
51 years to perforation for a 10 gauge metal culvert.
62 years to perforation for a  8 gauge metal culvert.

Water Soluble Sulfate  Calif. Test 417 0.015% (150 ppm)

Water Soluble Chloride Calif. Test 422 0.016% (160 ppm)

 
______________________________
Laura Torres
LT/ram B-36 



                      L A B O R A T O R Y   R E P O R T  
 

Telephone (619) 425-1993      Fax 425-7917      Established 1928 

C L A R K S O N  L A B O R A T O R Y  A N D  S U P P L Y  I N C. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com

A N A L Y T I C A L  A N D  C O N S U L T I N G  C H E M I S T S 
 

Date: August 14, 2014   
Purchase Order Number: PROJECT#20151065.001A                           
Sales Order Number: 23461
Account Number: KLE
To: 
*-------------------------------------------------* 
Kleinfelder Inc.
550 West C Street Ste 1200
San Diego, CA 92101
Attention: Uly Panuncialman

Laboratory Number: SO5371-5 Customers Phone: 831-4600 
Fax: 831-4619

Sample Designation: 
*-------------------------------------------------* 
One soil sample received on 08/08/16 at 1:00pm, 
marked as follows:
Project:  Torrey Meadows Drive Overcrossing  
Project #: 20151065.001A
Boring  #: A-14-005
Sample  #: 13
Depth: 65-66.5'  
Date Shipped: 08/08/14 

Analysis By California Test 643, 1999, Department of Transportation
Division of Construction, Method for Estimating the Service Life of
Steel Culverts. 
 
pH 8.0               

Water Added (ml)                              Resistivity (ohm-cm) 
                                                           

10 2100
5 1100
5 800
5 490
5 420
5 430
5 470

21 years to perforation for a 16 gauge metal culvert.
28 years to perforation for a 14 gauge metal culvert.
39 years to perforation for a 12 gauge metal culvert.
49 years to perforation for a 10 gauge metal culvert.
60 years to perforation for a  8 gauge metal culvert.

Water Soluble Sulfate  Calif. Test 417 0.035% (350 ppm)

Water Soluble Chloride Calif. Test 422 0.011% (110 ppm)

 
______________________________
Laura Torres
LT/ram B-37 



                      L A B O R A T O R Y   R E P O R T  
 

Telephone (619) 425-1993      Fax 425-7917      Established 1928 

C L A R K S O N  L A B O R A T O R Y  A N D  S U P P L Y  I N C. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com

A N A L Y T I C A L  A N D  C O N S U L T I N G  C H E M I S T S 
 

Date: August 12, 2014   
Purchase Order Number: PROJECT#20151065.001A                           
Sales Order Number: 23461
Account Number: KLE
To: 
*-------------------------------------------------* 
Kleinfelder Inc.
550 West C Street Ste 1200
San Diego, CA 92101
Attention: Uly Panuncialman

Laboratory Number: SO5371-4 Customers Phone: 831-4600 
Fax: 831-4619

Sample Designation: 
*-------------------------------------------------* 
One soil sample received on 08/08/16 at 1:00pm, 
marked as follows:
Project:  Torrey Meadows Drive Overcrossing  
Project #: 20151065.001A
Boring  #: A-14-006
Sample  #: 3
Depth: 12-13.5'  
Date Shipped: 08/08/14 

Analysis By California Test 643, 1999, Department of Transportation
Division of Construction, Method for Estimating the Service Life of
Steel Culverts. 
 
pH 8.8               

Water Added (ml)                              Resistivity (ohm-cm) 
                                                           

10 2000
5 1100
5 550
5 370
5 350
5 370
5 380

20 years to perforation for a 16 gauge metal culvert.
26 years to perforation for a 14 gauge metal culvert.
36 years to perforation for a 12 gauge metal culvert.
46 years to perforation for a 10 gauge metal culvert.
56 years to perforation for a  8 gauge metal culvert.

Water Soluble Sulfate  Calif. Test 417 0.012% (120 ppm)

Water Soluble Chloride Calif. Test 422 0.042% (420 ppm)

 
______________________________
Laura Torres
LT/ram B-38 



                      L A B O R A T O R Y   R E P O R T  
 

Telephone (619) 425-1993      Fax 425-7917      Established 1928 

C L A R K S O N  L A B O R A T O R Y  A N D  S U P P L Y  I N C. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com

A N A L Y T I C A L  A N D  C O N S U L T I N G  C H E M I S T S 
 

Date: August 14, 2014   
Purchase Order Number: PROJECT#20151065.001A                           
Sales Order Number: 23461
Account Number: KLE
To: 
*-------------------------------------------------* 
Kleinfelder Inc.
550 West C Street Ste 1200
San Diego, CA 92101
Attention: Uly Panuncialman

Laboratory Number: SO5371-6 Customers Phone: 831-4600 
Fax: 831-4619

Sample Designation: 
*-------------------------------------------------* 
One soil sample received on 08/08/16 at 1:00pm, 
marked as follows:
Project:  Torrey Meadows Drive Overcrossing  
Project #: 20151065.001A
Boring  #: A-14-006
Sample  #: 15
Depth: 75-76.5'   
Date Shipped: 08/08/14 

Analysis By California Test 643, 1999, Department of Transportation
Division of Construction, Method for Estimating the Service Life of
Steel Culverts. 
 
pH 7.4               

Water Added (ml)                              Resistivity (ohm-cm) 
                                                           

10 1600
5 670
5 350
5 250
5 260
5 270
5

17 years to perforation for a 16 gauge metal culvert.
23 years to perforation for a 14 gauge metal culvert.
31 years to perforation for a 12 gauge metal culvert.
40 years to perforation for a 10 gauge metal culvert.
48 years to perforation for a  8 gauge metal culvert.

Water Soluble Sulfate  Calif. Test 417 0.015% ( 150 ppm)

Water Soluble Chloride Calif. Test 422 0.134% (1340 ppm)

 
______________________________
Laura Torres
LT/ram B-39 



APPENDIX D 

PAVEMENT CONDITION SURVEY PHOTOS



20151065.001A/SDI15R16520 D1-11 March 24, 2015
Copyright 2015 Kleinfelder

Torrey Meadows Drive (south)  Torrey Meadows Drive (north)

Pavement Conditions Survey Photo Locations (not to scale)



20151065.001A/SDI15R16520 D2-11 March 24, 2015
Copyright 2015 Kleinfelder

Photo 1. Reflective Cracking From Utility Trench at Sta. 1+40 South Bound.

Photo 2. Raveling on Wheel Path at Sta. 2+40 North Bound.



20151065.001A/SDI15R16520 D3-11 March 24, 2015
Copyright 2015 Kleinfelder

Photo 3. Transverse Cracking at Sta. 3+10 North Bound.

Photo 4. Edge Cracking at Sta. 4+00 South Bound.



20151065.001A/SDI15R16520 D4-11 March 24, 2015
Copyright 2015 Kleinfelder

Photo 5. Edge Spalling, Curb/Gutter Cracking, Long.Cracking at Sta. 5+70 North Bound

Photo 6. Pavement Scouring At Sta. 8+00 South Bound.
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Photo 7. Divided Slab at Sta. 9+00 South Bound.

Photo 8. Patching 10’x5’ At Sta. 17+10 South Bound.
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Photo 9. Cracking Around Utilities at Sta. 17+80 East Bound.

Photo 10. Weathering At Sta. 17+70 South Bound
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Photo 11. Ravelling (Aggregate Popouts) at Sta. 19+00 North Bound
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Photo 12. Missing Pavement Marker at Sta. 19+90 Middle Lane

Photo 13. Gutter Cracking at Sta. 21+50 South Bound
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Photo 14. Longitudinal Cracking At Sta. 22+50 North Bound
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Photo 15. Pavement Depression at Sta. 23+00 North Bound
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Photo 16. Polished Aggregate at Sta. 23+50 South Bound.


