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Dear Dr. Salama:

Attached please find the Final Geotechnical Design Report (GDR) for the Interstate 5 HOV
Improvement Project (Segment 3) from Pacific Coast Highway to San Juan Creek Road. This
GDR describes the geotechnical conditions at the project site based on information obtained
from our field investigation and laboratory soil testing. This report also contains our
recommendations for the design and construction of the roadway embankments and Caltrans
Standard walls.

An earlier version of this report dated March 29, 2012 was submitted to Caltrans for review.
Caltrans provided their comments in a memorandum dated July 20, 2012. Caltrans review
comments and EMI responses are included in Appendix D. Our responses to all the review
comments have been incorporated into this report.

We appreciate the opportunity to provide geotechnical design services for this project. If you
have any questions, please call us.
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1.0  INTRODUCTION

This Geotechnical Design Report (GDR) presents the findings and conclusions of a geotechnical
study conducted by Earth Mechanics, Inc. (EMI) for the Interstate 5 (I-5) High-Occupancy
Vehicle Lanes (HOV) Improvement Project from Pacific Coast Highway (PCH) to San Juan
Creek Road located in County of Orange, California. The project location is shown on the Site
Location Map in Figure 1-1. The purpose of the geotechnical study was to obtain subsurface
information and develop design and construction recommendations to assist TRC Solutions, Inc.
(TRC) in preparing the Project Plans, Specifications, and Estimates.

EMTI’s scope of work included preparing this GDR per Topic 113 of the Caltrans Highway
Design Manual (HHDM, 2008). This report was prepared in accordance with the “Guidelines for
Preparing Geotechnical Design Reports” (20060). Recommendations for pavement structural
sections and corrosion issues are addressed in the Materials Report (EMI, 2012g) for this project.

The geotechnical scope of work for preparing this GDR included the following tasks:

e Performance of geotechnical field exploration consisting of 42 exploratory borings and 11
cone-penetration test soundings;

e Laboratory testing of selected subsurface soil samples;
e Evaluation of slope stability, settlement, and liquefaction potential of subsurface soils;

e Performance of engineering calculations and analysis to develop foundation design and
construction recommendations for retaining walls, soundwalls and culverts;

e Development of recommendations for earthwork; and

e Preparation of this report presenting our findings, conclusions and recommendations.

The purpose of this report is to document subsurface geotechnical conditions, provide analyses
of anticipated site conditions as they pertain to the project described herein, and recommend
design and construction criteria for the roadway portions of the project. This report also
establishes a geotechnical baseline to be used in assessing the existence and scope of changed
site conditions.

This report is intended for use by the project roadway design engineer, construction personnel,
bidders, and contractors.

Earth Mechanics, Inc.
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2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS

2.1 EXISTING FACILITIES

The project is located in Orange County along the I-5 corridor and includes connections to
PCH/Camino Las Ramblas. The project’s southern terminus is approximately 0.6 mile south of
the PCH/Camino Las Ramblas Interchange (I-5 Mainline Station 340+00) in the City of Dana
Point. The northern terminus of the project is approximately 0.2 mile south of San Juan Creek
Road (I-5 Mainline Station 465+00) in the City of San Juan Capistrano. The total project length
along the 1-5 corridor is approximately 2.5 miles. The segment of I-5 within the project limits
currently provides five through-lanes in each direction north of PCH/Camino Las Ramblas
Interchange and four through-lanes in each direction south of PCH/Camino Las Ramblas
Interchange, with auxiliary lanes for some of the on- and off-ramps.

There are four existing bridge structures affected by this project:

e Via California Overcrossing (Bridge No. 55-0225)

e 5/N5-N1 Connector Separation (Bridge No. 55-0226)

e Route 5/1 Separation (Bridge No. 55-0510)

e Camino Capistrano Undercrossing (Bridge No. 55-0227)

Via California crosses over 1-5 (Bridge No. 55-0225) about 850 feet south of the PCH/Camino
Las Ramblas Interchange. The existing PCH/Camino Las Ramblas and I-5 is a full cloverleaf
interchange with an extra direct connector from I-5 NB to PCH NB. PCH/Camino Las Ramblas
crosses under I-5 at Route 5/1 Separation (Bridge No. 55-0510), and direct connector from I-5
NB to PCH NB crosses under I-5 at 5/N5-N1 Connector Separation (Bridge No. 55-0226). The
existing Stonehill Drive and I-5 Interchange consists of an on-ramp from Camino Capistrano to
I-5 NB which crosses under I-5 at Camino Capistrano UC (Bridge No. 55-0227).

The general drainage patterns within the project vicinity are from east to west, toward the Pacific
Ocean. Regional drainage facilities include San Juan Creek-Reach 1 and Prima Deshecha Creek;
the Prima Deshecha Creek crosses the project site in the southern portion of the project. All of
these facilities discharge to the Pacific Ocean further down south. Existing drainage systems
within the project limits generally drain to San Juan Creek-Reach 1 and/or Prima Deshecha
Creek. Onsite runoff is collected by drainage systems in the median and on the shoulders which
connect to existing cross culverts that discharge to earthen channels or concrete lined trapezoidal
channels which parallel the mainline.

There are several existing utility lines which are running parallel to or crossing the I-5 mainline.
The following major utility lines cross the I-5 mainline:

e An 8-inch sewer line between 1-5 mainline Stations 344+00 and 345+00, and a 12-inch sewer
line in a 22-inch casing between [-5 mainline Stations 370+00 and 371+00.

e A 2l-inch waterline in a 36-inch casing and a 24-inch waterline between 1-5 mainline
Stations 349+00 and 350+00.

There are existing soundwalls and/or retaining walls within the project limits. Walls are located:

Earth Mechanics, Inc.
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e Along I-5 NB, from the southern project limit to the PCH/Camino Las Ramblas Interchange
e Along I-5 NB, just north of the Route 5/1 Connector (Bridge No. 55-0510)

e Along I-5 SB, from the northern project limit to just north of Camino Capistrano UC (Bridge
No. 55-0227)

e Along I-5 SB, from just south of the Camino Capistrano UC to the I-5 SB Off-Ramp to PCH
e Along I-5 SB, from Via California OC (Bridge No. 55-0255) to the southern project limit

Walls are also located along a portion of the I-5 NB Off-Ramp to PCH, beginning at Camino Las
Ramblas and running along the PCH NB On-Ramp to [-5 NB, and between the I-5 mainline and
the elevated Via Lopez.

2.2 PROPOSED IMPROVEMENTS

According to the Project Report prepared in October 2011, the Preferred Alternative provides
continuous access HOV lanes from [-5 Mainline Stations 340+00 (southern project limit) to
407+50. From I-5 Mainline Stations 407+50 to 465+00 (northern project limit), the proposed
project will restripe the existing pavements only. Therefore, this report applies to I-5 Mainline
Stations 340+00 to 407+50. The Preferred Alternative would include the following
improvements:

e Add one HOV lane per direction on 1-5 throughout the project limits

o Re-establish existing auxiliary lanes

e Realign, reconstruct and widen PCH SB to I-5 SB connector to a two-lane connector
e Realign and reconstruct PCH SB loop on-ramp

e Realign PCH SB off-ramp and PCH NB on- and off-ramps

e Realign I-5 NB connector

e Widen both sides of Route 5/1 Connector (Bridge No. 55-0510)

e Widen both sides of 5/N5-N1 Connector Separation (Bridge No. 55-0226)

e Widen the west side of Camino Capistrano UC (Bridge No. 55-0227)

e  Modify Via California OC (Bridge No. 55-0225) by adding a retaining wall below and on
each side of the western abutment

o Construct retaining walls along I-5 SB on the south and north side of Camino Capistrano UC
and a retaining concrete barrier on the north side of Camino Capistrano UC

e Construct sound walls at multiple locations throughout the project limits
e Construct sign structures at multiple locations throughout the project limits

e Construct various sized Reinforced Concrete Pipe culverts and drainage inlets throughout the
project limits
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3.1

3.0 PERTINENT REPORTS AND INVESTIGATIONS

PERTINENT PREVIOUS REPORTS AND INVESTIGATIONS

No previous geotechnical studies were performed specifically for the improvements addressed in
this report.

32

RELATED REPORTS PREPARED FOR THE PROPOSED IMPROVEMENTS

Separate Foundation Reports have been prepared for the bridges, non-standard walls and sign
structures (EMI, 2012a through 2012f):

5/N5-N1 Connector Separation Widening (Bridge No. 55-0226),
Route 5/1 Separation Widening (Bridge No. 55-0510),

Camino Capistrano UC Widening (Bridge No. 55-0227),

Via California Modification (Bridge No. 55-0225),
Non-Standard Walls, and

Overhead Sign Structures

A Materials Report (EMI, 2012g) has also been prepared for this project, which addresses
pavement structural section design and soil corrosion issues for buried drainage devices.
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4.0 PHYSICAL SETTING

4.1 CLIMATE

Weather in the coastal Orange County area i1s a Mediterranean-type, semi-arid climate
characterized by warm dry summers and mild winters. A dominating factor in the weather is the
semi-permanent north Pacific high pressure system that migrates northward in summer, holding
storm tracks well to the north, and as a result Southern California receives little or no
precipitation during the summers. In winter, the north Pacific high migrates southward
permitting storm centers to swing across Southern California. These storms generate moderate,
but occasionally severe, precipitation events. When changes in the circulation pattern permit
storms to approach from a southwesterly direction, the colder northern air masses merge with
subtropical air masses and bring copious amounts of moisture with the northeastward streaming
air (“pineapple express”). This results in heavy rain and often produces widespread flooding,
especially in the spring when it coincides with runoff from melting snow in the mountains.

Summer is a dry period over most of the area. With the northward migration of the Pacific high
most storm tracks are deflected far to the north during summer, and southern California seldom
receives precipitation from Pacific storms during this time of year. Occasionally, during the
summer months, moist air drifts northward from the Gulf of Mexico or the Gulf of California
creating monsoonal conditions. At such times, scattered, locally heavy thunder showers occur,
mostly in the desert and inland mountain areas.

The average annual high temperature is 73 degrees (Fahrenheit) and the average low about 52
degrees. The hottest months are July, August and September when high temperatures average in
the high 70s, and low temperatures average in the high 50s. The coolest temperatures are in the
winter months of December, January and February when average highs are in the high 60s and
average lows are in the low to mid 40s.

The extreme high temperatures occur during July, August and September with the record high of
108 degrees in September. These high temperatures are commonly associated with adiabatic
heating associated with winds called Santa Ana winds. The extreme low temperatures average
about 44 degrees in December through February with a record low of 21 degrees. Freezing
occurs occasionally on the winter nights, but is generally of short duration (a couple hours) and
does not commonly result in a "hard" freeze.

Annual precipitation averages about 14 inches. The wettest months are November through
March with an average of 3.4 inches in February. Snow is not uncommon in the surrounding

high mountains and results in snow-capped peaks for several days, snow fall is extremely rare in
the site area.

The prevailing wind direction is from the southwest. Generally these light winds bring cool
ocean air that moderates the local climate. A typical weather characteristic in the area results
from the juxtaposition of cool marine waters and dry hot desert air. As the moist marine air
masses drift over colder water, a bank of fog or low clouds, locally referred to as the “marine
layer”, sweeps inland a short distance before evaporating. Characteristically, the marine layer
extends inland a mile or two and then recedes offshore during the heat of the afternoon.
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Occasionally the layer may extend to the bordering hills and mountains during the night. During
May and June, the marine layer can remain the entire day.

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

4.2.1 Man Made Features

4.2.1.1 Utilities

Based on the project utility plans, many utilities lie within the project area. There are several
existing utility lines which are running parallel to or crossing I-5 mainline. The following major
utility lines cross the I-5 mainline:

e An 8-inch sewer line between I-5 mainline Stations 344+00 and 345+00, and a 12-inch sewer
line in a 22-inch casing between I-5 mainline Stations 370+00 and 371-+00.

e A 21-inch waterline in a 36-inch casing and a 24-inch waterline between I-5 mainline
Stations 349+00 and 350+00.

All utility lines impacted by the proposed construction will need to be protected in-place,
abandoned, or relocated.

4.2.1.2  Drainage

The general drainage patterns within the project vicinity are from east to west, toward the Pacific
Ocean. Regional drainage facilities include San Juan Creek-Reach 1 and Prima Deshecha Creek;
San Juan Creek parallels the project area near the Camino Capistrano UC and the Prima
Deshecha Creek crosses the project site in the southern portion of the project. All of these
facilities discharge to the Pacific Ocean further down south. Existing drainage systems within the
project limits generally drain to San Juan Creek-Reach 1 and/or Prima Deshecha Creek. Onsite
runoff is collected by drainage systems in the median and on the shoulders which connect to
existing cross culverts that discharge to earthen channels or concrete lined trapezoidal channels
which parallel the mainline.

Based on current plans, fills are proposed throughout the project area; impact of fills at least 5
feet in height should be evaluated for drainage structures that fall within a 45-degree projection
below the footprint of fills.

4.2.1.3 Fill

Fill of varying thickness is present throughout the project site. Portions of existing mainline
embankment, on- and off-ramp embankments, and bridge approach embankments are believed to
be composed of artificial fill. Relatively thin fills are presumed to be present along the existing
mainline. The actual thickness of fills throughout the project area is unknown and docurmentation
regarding placement of existing fills was not reviewed by EMI. Fill materials encountered in the
exploratory boreholes generally consisted of interlayered fine- and coarse-grained soils derived
from the Capistrano Formation bedrock and local surficial deposits.
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4.2.2 Natural Features

A large ancient McCracken Hill Landshide is located north of PCH/Camino Las Ramblas
Interchange on the west to northwest descending slope and extends about 7000 feet along the
eastern edge of the 1-5 southbound. In addition a smaller more recent landslide is located on the
southeastern side of the PCH NB on-ramp to I-5 SB. Stability and impact of these landslides are
described in Section 4.3.5.

No other natural features are present that affect the project design or construction. Moderate to
dense low-growth vegetation is present on existing unpaved ground and slopes, which must be
removed prior to placing compacted fill. Loose, soft, dry, wet, unstable, or otherwise unsuitable
materials should be removed from areas to receive fill. Excavation bottoms should be firm and
unyielding prior to placement of new fill.

4.3 REGIONAL GEOLOGY AND SEISMICITY
4.3.1 Topography

As shown in Figure 4-1, the project area extends in a curving southwest to southeast direction for
a distance of about 1% miles from the southern end of the San Joaquin Hills of south Orange
County. The project corridor is in the northwestern portion of the Peninsular Ranges geomorphic
province. Elevations along the alignment range from about 94 feet above sea level near the
Camino Capistrano UC to about 205 feet above sea level near Via California. The alignment is

along the rolling hills bordering the Santa Ana Mountains which rise to elevations up to
1675 feet.

Major rivers within south Orange County are San Juan Creek and San Mateo Creek. The
northerly portion of the project alignment is easterly of and parallels San Juan Creek which
originates in the Santa Ana Mountains to the east and flows to the Pacific Ocean in Dana Point.
San Mateo Creek is located southwesterly of the project site. It also originates in the Santa Ana
Mountains to the east and flows to the Pacific Ocean in San Clemente.

Drainages in proximity to the project area flow from the Santa Ana Mountains on the northeast.
These include, from north to south, San Juan Creek and Prima Deshecha Canada. San Juan Creek
parallels the project area near the Camino Capistrano UC, no natural drainages actually cross this
segment of the project corridor.

4.3.2 Physiography

The project area is in the northwestern part of the Peninsular Ranges physiographic province.
The Peninsular Ranges comprise a northwest-southeast trending group of fault-bounded ranges
between the Salton Trough and the Pacific Ocean. The Santa Ana Mountains, Puente Hills, and
San Joaquin Hills are ranges within the Peninsular Ranges.

The site is located on the low lying rolling hills westerly of the Santa Ana Mountains at the
southerly end of the San Joaquin Hills in an area referred to as the Capistrano Embayment.
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43.3 Stratigraphy

The geologic units encountered at the site are described below.

Capistrano Formation (Tc): These marine sedimentary deposits generally consist of brown to
gray silty claystone, claystone and siltstone. Secondary gypsum is commonly found
deposited along joints, fractures and shears. The formation is generally soft when moist and
has engineering properties similar to stiff to very stiff clayey soils. The formation consists
generally of soft, weakly cemented to uncemented material that can be disaggregated with
finger pressure. A few hard beds occur throughout the formation. Within the site area, the
Capistrano Formation consists of an oxidized (weathered) zone defined by a light brown to
brown color with a mottled appearance, underlain by an unoxidized zone that is generally
dark brown to dark gray with a greater degree of induration.

Undifferentiated Marine and Non-Marine Terrace Deposits (Qt): Portions of the project area,
mostly south of the PCH/Camino Las Ramblas Interchange, are capped by Terrace Deposits.
Shell fragments were found associated with the marine terrace deposits. The terrace deposits
were observed to unconformably overlie the bedrock units of the Capistrano Formation
directly. These Pleistocene terrace deposits are characterized by a basal cobble sequence
fining upward to light brown and yellow brown fine to coarse grained sands, silty sand,
sandy silt and clayey silt.

Older Ancient Landslide Deposits (Qols) and Landslide Deposits (Qls): The older ancient
landslide deposits of the McCracken Hill landslide consist of large displaced blocks of
Capistrano Formation bedrock. The lithology of the deposits is similar to the undisturbed
bedrock however the degree of weathering and oxidation of the landslide deposits 1s
considerably greater. Younger landslide deposits derived from smaller scale landslides may
exhibit a greater degree of disturbance of the bedrock materials with greater variability in
bedding orientations and a greater degree of weathering and oxidation.

Alluvium (Qal): The drainages and canyons crossing the project corridor are mantled by a
relatively thin cover of alluvium. These deposits are generally derived from the surrounding
bedrock units and terrace deposits, and are located in the lower elevations of the site. Where
encountered in the borings the alluvium was observed to consist of silty sand to sandy clay.

Artificial Fill (Af): Artificial fill placed during construction of the I-5 Freeway and adjacent
residential and commercial developments is located along the project corridor. The fill
materials were most likely to be derived from excavation of the Capistrano Formation
bedrock and local surficial deposits. Little or no documentation of the limits of fills or the
observation and testing of the fill placement were examined.

4.3.4 Geologic Structure

The geological structure at the site consists of slightly to moderately folded bedrock of the

Capistrano formation overlain by horizontally bedded Quaternary terrace deposits and alluvium

without any notable geological structures such as faults, folds, or unconformities. The northerly
portion of the project is underlain by deposits of the McCracken Hill landslide which is

described in Sections 4.3.5 and 7.1.3.
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The Capistrano Formation is widespread throughout the southern part of Orange County, which
is known geologically as the Capistrano Embayment. The Capistrano Embayment is the name
given to the structural/stratigraphic block west of the Cristianitos Fault. Geologic faults in the
region are shown on Figure 4-1. Geological structure in the Capistrano Embayment area consists
primarily of a broad, gentle syncline of the Monterey and Capistrano Formations between the
San Joaquin Hills and the Santa Ana Mountains. This structure originated as a deep submarine
structural trough that has since been uplifted at least 3000 feet from the marine environment to
its present position above sea level (Ehlig, 1989). Subsequent regional uplift during the late
Pliocene and Pleistocene time resulted in folding of the bedrock units.

The bedrock of the Capistrano Formation underlying the site was found to be massive to poorly
bedded. Where bedding was observed, the strikes were generally to the northeast with shallow
dips less than about 10 degrees westerly. Throughout the project corridor, the dominant
structural pattern is high-angle joints and fractures within the Capistrano bedrock.

Pleistocene Terrace Deposits unconformably overlie the Capistrano Formation. The contact is

generally undulatory, with a slight overall dip seaward averaging about 2 degrees. This erosional
contact is marked by cobble and boulder rich beds of varying thicknesses.

4.3.5 Geologic Hazards

The geological hazards present at the site include earthquake shaking and landsliding. The site
lies outside identified tsunami inundation zones (CGS, 2009), and there are no large bodies of
water within the site area that could generate a seiche. There are no volcanos in the region and
there are no known active surface faults within the project area so ground rupture is not a factor.
As shown in Figure 4-2, the California Geological Survey (CGS, 2001a) has indicated that the
project alignment has a low susceptibility to liquefaction during a strong earthquake. The
potential for liquefaction is discussed in detail in Section 8.1.2.1.

The Capistrano Formation bedrock underlying the majority of the site is notoriously susceptible
to landsliding. The landslides are shown in Figure 4-3. At the north of PCH/Camino Las
Ramblas Interchange, the 1-5 alignment traverses the McCracken Hill Landslide. The remnant
headscarp of this ancient landslide is defined by a west to northwest facing slope that extends for
about 7000 feet on the eastern side of the 1-5 Freeway (AMEC, 2006a and 2006b). It is believed
that the landslide occurred between 11,000 to 30,000 years ago when the sea level was lower
than present day and San Juan Creek carved a deep channel on its course to the Pacific Ocean.
During the Pleistocene, the climate was considerably wetter than present day and this combined
with the loss of support at the toe of the slope due to erosion by San Juan Creek are believed to
have been causative factors in the landslide failure. Since the landslide failure, a considerable
thickness of alluvium has infilled the ancestral San Juan Creek channel with deposits more than
130 feet thick forming a natural buttress for the landslide mass. Extensive investigations of the
landslide performed by Leighton and Associates (Leighton, 2004) and AMEC (AMEC, 2006a,
2006b, and 2000a through 2000¢) in conjunction with proposed residential developments in the
area indicate that the landslide is stable.
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The headscarp of the McCracken Hill landslide is thought to have been on the order of 50 to 70
degrees (AMEC, 2006a and 2006b). Such a high, steep slope would be expected to degrade
quickly as a result of the wetter climatic conditions. Degradation of the headscarp occurred as a
series of relatively large, ancient block-type failures. The failures were controlled by shallow
northwest dipping clay layers in the Capistrano Formation bedrock and exhibited an active
wedge-passive block mode of failure (AMEC, 2006a and 2006b). The resulting landslide
deposits are difficult to distinguish from in-place, highly weathered Capistrano formation
bedrock.

Two cross-sections were prepared at [-5 Mainline (A-Line) Stations 389+00 and 390+00 to map
the McCracken Hill landslide. These cross-sections are shown in Figure 4-4 and Figure 4-5.

The cross-section at I-5 Mainline Station 389+00 crosses the project alignment at the southern
boundary of the McCracken Hill Landslide near one of the ancient block failure landslides
formed during the degradation of the headscarp. Portions of this secondary landslide have been
removed and replaced with engineered fill as part of the Pacific Point development (AMEC,
2006a and 2006b). A clay seam dipping 20 degrees to the east was observed (and removed)
during grading in this area.

The cross-section at I-5 Mainline Station 390+00 crosses the alignment just north of the
southerly edge of the McCracken Hill Landslide. The ancient deep-seated landslide deposits of
the McCracken Hill landslide are overlain in part by the block failure debris from an ancient
landslide derived from degradation of the headscarp of the older landslide. Portions of both these
landslides have been removed and replaced with engineered fill as part of the Pacific Point
development (AMEC, 2006a and 2006b). A clay seam dipping 6 degrees to the west was
observed (and removed) during grading in this area.

In addition, a smaller landslide is present along the PCH NB on-ramp to 1-5 SB. A cross-section
at Camino Las Ramblas (CLR-Line) Station 35+00 was developed to map this landslide. The
cross-section is presented in Figure 4-6. The slope ascending from the PCH NB on-ramp to
I-5 SB is underlain by Quaternary Terrace Deposits overlying bedrock of the Capistrano
Formation. A landslide measuring approximately 150 feet wide by 300 feet long was observed
on this slope during field mapping. Research of files at the City of Dana Point did not reveal any
geologic reports relating to the landslide or details of when it occurred. Based on the
geomorphology of the slide it appears to have been a shallow failure involving the Terrace
Deposits and possibly the weathered upper portion of the underlying bedrock. It 1s estimated the
landslide is likely less than about 30 feet deep.

Bedrock exposures along Via Canon (southwesterly of the landslide, outside the limits of the
geologic map) indicate that the bedding is variable but generally dips south to southeast at angles
ranging from 5 to 22 degrees. This bedding orientation is generally considered favorable to the
gross stability of the slope. Proposed grading performed in conjunction with the project is not
considered to have an impact on this landslide.
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4.3.6 Seismicity

The project is in seismically active Southern California. The present-day seismotectonic stress
field in the Los Angeles region is one of north-northeasterly compression. This is indicated by
the geologic structures, earthquake focal-mechanism solutions, and geodetic measurements.
These data suggest crustal shortening of between 0.2 and 0.35 inch per year across the greater
Los Angeles area (Argus et al., 1999).

Historical earthquake epicenter maps show widespread seismicity throughout the region.
Although historical earthquakes occur in proximity to known faults, they are difficult to directly
associate with mapped faults. Part of this difficulty is due to the fact that the basin is underlain
by several poorly known subsurface thrust faults, generally referred to as blind thrust faults.
Ward (1994) estimated that about 40 percent of seismic moment cannot be associated with
known faults. Earthquakes occur primarily as loose clusters along the Newport-Inglewood
Structural Zone (NISZ), the southern margin of the Santa Monica Mountains, the margin
between the Santa Susana-San Fernando Valley and the southern margin of the San Gabriel
Mountains, and in the Coyote Hills-Puente Hills area. There is no clustering or alignment of
earthquakes in proximity to the site. There are fewer earthquakes in the site region than
anywhere else in the Los Angeles Basin area. This apparent lack of earthquake activity suggests

that the site area is tectonically stable and suggests that there are no unrecognized active faults at
the site.

The largest historical earthquake within the Los Angeles Basin was the 1933 Long Beach event
which had a moment magnitude (My) of about 6.4 (M, = 6.3). This earthquake did not rupture
the surface but is believed to have been associated with the NISZ (Benioff, 1938). The
association was based on abundant ground failures along the NISZ trend but no unequivocal
surface rupture was identified. Reevaluation of the seismicity data by Hauksson and Gross
(1991) relocated the 1933 earthquake hypocenter to a depth of about 6 miles below the
Huntington Beach-Newport Beach city boundary.

Other major earthquakes in the region include the 1994 Northridge and the 1971 San Fernando
earthquake both of which occurred in the San Fernando Valley region. The 1994 earthquake had
a My of about 6.7 (Mg = 6.8, My = 6.4), and occurred on a southerly dipping subsurface fault
which was unknown prior to the earthquake. The main shock occurred at a depth of about
12 miles. Earthquake aftershocks clearly defined the rupture surface dipping about 35 degrees
southerly from a depth of about 1.2 or 1.9 miles to 14 miles (Hauksson et al, 1995). The
causative fault was never identified with certainty. The event may have occurred on an eastern
extension of the Oakridge fault (Yeats and Huftile, 1995), a southerly dipping feature fault
bounding the Ventura Basin and the Santa Susana Mountains.

The 1971 San Fernando earthquake was of similar size (Mw = 6.7, Ms = 6.4, M| = 6.4) to the
1994 event but did involve surface rupture. The 1971 event occurred on a northerly dipping
thrust fault that dips from the northern side of the San Fernando Valley to a depth of about
9 miles under the San Gabriel Mountains. Several mapped surface faults were involved such as
the Sylmar fault, Tujunga fault, and Lakeview fault. These faults are commonly considered to be
part of the Sierra Madre fault system which extends easterly from the San Fernando Valley,
along the base of the San Gabriel Mountains on the north side of the San Gabriel Valley, and to
the Cucamonga fault in the San Bernardino area.

Earth Mechanics, Inc.
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The 1987 Whittier earthquake (Mp = 5.9, My = 5.9) occurred on a subsurface fault dipping
under the Puente Hills to about 10 miles beneath the San Gabriel Basin (Shaw and Shearer,
1999; Shaw et al., 2002). This event did not rupture the ground surface.

A magnitude 5.4 earthquake occurred at a depth of about 9 miles on 29 July 2008. The epicenter
was in the Chino Hills area between the Chino fault and the Whittier fault. Preliminary data were
inconclusive with regard to the causative fault. Detailed analysis by Shao and Hauksson (2009)
indicated a rupture plane striking N71°W, dipping 62 degrees northeast. They suggested a
preference for the Whittier fault being the causative fault but were uncertain, primarily because
the Whittier fault is supposed to dip at about 80 degrees. The aftershock pattern formed a
subhorizontal alignment indicating the possibility that the event could have been associated with
a subsurface thrust fault such as one of the blind faults of the Puente Hills Blind Thrust Fault
System or with a blind fault under the Peralta Hills.

Another significant earthquake was the 1812 earthquake which caused damage at the San Juan
Capistrano Mission. The location and magnitude of the 1812 earthquake are unknown because of
the sparse population at the time, but geological studies (Jacoby et al., 1988; Fumal et al., 1993;
Weldon et al., 2004) postulate that it did not occur in the Capistrano area, but rather was a large
(My > 7.0) distant event on the San Andreas fault in the Wrightwood area of the San Gabriel
Mountains.

The earliest documented earthquake in the region was reported by the Portola” expedition as they
camped near the Santa Ana River in 1769. This event has been attributed by various geoscientists
to just about every fault in the Los Angeles area but it could just as well have been a distant
event that shook a wide area as did the 1971 San Fernando, the 1987 Whittier, and the 1994
Northridge events, as well as many other more-distant events (for example, 1992 Landers event).

4.4 SOIL SURVEY MAPPING

Soil Survey maps were not reviewed for the subject project.
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5.0 EXPLORATION

5.1 DRILLING AND SAMPLING

A geotechnical field investigation was conducted between September 26 and October 20, 2011.
Forty-two exploratory borings were excavated and eleven cone-penetration test (CPT) sounding
were conducted under the supervision of EMI. Exploration information is summarized in
Table 5-1. Surveyed locations of borings and CPTs are shown on Figure 5-1 through Figure 5-7.
Logs of borings and Log of Test Boring (LOTB) sheets are presented in Appendix A.

Table 5-1. Soil Exploration Information

. Station TOP. at BOtoth " | Ground T
Bgl;g‘gf Easting : Northing | (A Line) (()fifzgt B%ll-::.lg Boring “];E:Sr ]I\)/[]::ll;::g
teat) (feet) Hle: (feet)
(feet)
A-11-301 6,130,882 12,114,643 | 339+88 | 84 Lt | +1949 | +188.4 NE HSA
A-11-302 | 6,130,994 | 2,114,857 | 340+41 | 151 Rt: +205.7 | +189.2 NE HSA

A-11-303 6,130,944 | 2,114,821 : 340+56 : 92 Rt | +194.8 | +163.3 | +176.3 HSA
A-11-304 | 6,130,588 | 2,115,147 | 345+39 | 112Rt: +1969 | +1454 @ +159.4 HSA

A-11-305 6,130,395 | 2,115,326 | 348+01 | 125Rt | +198.6 | +147.1 NE HSA
CPT-11-306 | 6,130,115 : 2,115,554 | 351+62 | 119 Rt | +200.5 | +186.3 NM CPT
HA-11-307 | 6,129,912 : 2,115,670 | 353+92 | 77Rt | +202.6 | +197.6 NE HA
HA-11-308 | 6,129,650 | 2,116,069 | 358+49 | 214 Rt | +191.5 | +186.5 NE HA
CPT-11-309 : 6,129.956 | 2,115,431 ; 352405 : 77Lt | +201.9 | +189.3 NM CPT

A-11-310 | 6,129,685 | 2,115,561 | 354496 1521t +2259 | +1844 NE HSA
CPT-11-311 1 6,129,491 | 2,115,811 | 358+05 | 86 Lt | +1993 | +189.3 NM CPT

A-11-312 16,129,110 { 2,116,072 | 362+65 | 131 Lt : +184.9 | +133.4 NE HSA

A-11-313 | 6,129,322 : 2,115,848 | 359+58 . 166 Lt . +2256 : +174.1 NE HSA

A-11-314 | 6,128,895 | 2,115,939 | 363+53 371 Lt +225.1 | +194.2 NE HSA

A-11-315 6,129,445 | 2,115,963 | 359+38 | 70Rt | +196.8 | +190.3 NE HSA

A-11-316 | 6,129,314 : 2,116,186 ¢ 361+81 | 87 Rt | +192.6 | +91.1 | +168.6 HSA

A-11-317 | 6,128,966 | 2,116,220 | 364+78 | 104 Lt | +179.3 +78.8 NE HSA

CPT-11-318 | 6,129,171 | 2,116,296 | 363+60 | 80Rt | +165.5 | +140.6 NM CPT
A-11-319 | 6,128,859 : 2,116,300 : 366+17 | 98 Lt | +1524 : +70.9 : +1374 HSA

A-11-320 | 6,029,117 | 2,116336 | 364+25 | T9Rt . +166.6 | +85.1 | NE HSA
CPT-11-321 | 6,128,816 | 2,116,323 | 366+68 | 101 Lt | +152.7 | +726 | NM CPT
T A11322 | 6,129,042 2,116,418 | 365+30 | 101 Rt +186.7 | +852 | NE HSA
A-11-323 | 6,128,742 1 2,116,378 | 367+63 | 91Lt | +173.0  +723 | NE HSA
A-11-324 | 6,128,875 1 2,116,510 | 367+14 | 89Rt | +180.6 & +69.1 | +82.6 . HSA
CPT-11-325 | 6,128,605 | 2,116,429 | 369+12 | 109Lt | +148.7 . +83.7 = NM CPT
A-11-326 | 6,128,753 | 2,116,563 | 368+42 | 77Rt | +150.8 +69.3 | NE HSA
A-11-327 | 6,128,507 | 2,116,472 | 370+20 | 1151t | +168.5 | +67.0 | +91.0 | HSA
A-11-328 | 6,128,658 | 2,116,615 | 369148 | 80 Rt +174.5 @ +73.0 | NE HSA
A-11-329 | 6,128,653 | 2,116,174 | 367+37 | 312Lt . +1564 | +1249 | +1362 | HSA
A-11-330 | 6,128,138 | 2,115,673 | 369490 | 995Lt  +136.9 | +130.4 | NE HSA
A-11-331 | 6128327 | 2,116,380 371439 | 278 Lt +154.2 | +147.7 | NE HSA
CPT-11332 | 6,130,323 | 2,115,101 | 347+11 | 93Lt | +1985 | +1908 @ NM CPT
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' Station ; TOP. - Bott)ti?m Ground Drilli
B(o;;]}g/ Fasting | Northing | (A ‘Line) (()ftei:f)t B](;:.lg Boring “{;:r Mr; ﬂ:g(g]
(feet) (fect) Ele. (feet)
(feet)
HA-11-333 | 6,129,842 | 2,115,786 : 355+20 : 121 Rt : +1973 | +1923 NE HA
HA-11-334 | 6,127,757 2,116,905 | 378+48 : 1541t +156.6 | +151.6 NE HA
A-11-335 | 6,128,522 | 2,116,601 | 370463 6Rt | +169.6 | +163.1 NE HSA
HA-11-336 | 6,128,292 | 2,116,957 : 374+49 214 Rt +148.0 | +143.0 NE HA
A-11-337 | 6,128,177 | 2,116,893 | 375+16 | 98 Rt | +154.0 | +123.5 NE HSA
HA-11-338 | 6,128,122 | 2,116,709 | 374+62 | 87 Lt | +164.6 | +159.6 NE HA
A-11-339 | 6,128,082 | 2,116,519 | 374+03 {269 Lt | +157.8 | +126.3 NE HSA
A-11-340 | 6,127,912 : 2,117,010 : 378+05 : 81 Rt | +147.9 : +1414 NE HSA
HA-11-341 | 6,127,711 | 2,117,320 | 381+83 | 90Rt : +137.8 . +132.8 NE HA
A-11-342 | 6,127,523 1 2,117,230 | 382+22 | 114Lt: +147.6 | +106.1 NE HSA
A-11-343 6,127,468 | 2,117,598 | 385+60 | 79Rt | +129.6 | +123.1 NE HSA
HA-11-344 { 6,127,381 { 2,118,042 1 390+22 | 99 Rt | +117.3 | +112.3 NE HA
CPT-11-345 | 6,127,229 | 2,117,892 { 389+15 | 85Lt | +130.4 | +36.0 NM CPT
A-11-346 | 6,127,243 12,118,302 | 393+10 | 88 Rt : +115.6 | +109.1 NE HSA
CPT-11-347 | 6,127,140 | 2,118,412 | 394426 : 851t : +1203 | 1304 NM CPT
A-11-348 | 6,127,141 : 2,118,721 . 397+27 : 74Lt | +116.9 . +154 NE HSA
- A-11-349 16,127,118 © 2,118,868 398+69 | 102 Lt +81.7 +0.2 +63.7 HSA
CPT-11-349 @ 6,127,118 | 2,118,868 : 398+69  102Lt: +81.7 -23.6 NM CPT
A-11-350 1| 6,127,160 | 2,119,046 | 400+46 | 75Lt | +113.1 +12.5 +42.4 HSA
CPT-11-351 | 6,127,209 | 2,119,341 | 403+38 | 73 Lt | +1104 | +63.4 NM CPT
A-11-352 | 6,127,221 12,118,836 ; 398+43 | 80Rt | +109.3 | +102.8 NE HSA
Notes:

(1) A Line =1-5 Mainline; NE = Not Encountered; NM = Not Measured.
(2) CPT = Cone Penetration Test boring; HA = Hand Auger boring; HSA = Hollow-Stem Auger boring.

Boring A-11-349 and CPT-11-349 were performed at the same location in order to calibrate the
CPT data.

Hollow-stem auger borings were drilled using a truck-mounted drill rig equipped with 8-inch
diameter hollow-stem augers. Sampling was performed by alternating the Modified California
Drive (MCD) sampler and Standard Penetration Test (SPT) sampler. The soil sampling interval
is generally 5 feet.

Relatively undisturbed soil samples were obtained using a 3.25-inch outer diameter MCD
sampler lined with brass rings. Each of these brass rings is 1-inch long with a 2.5-inch outside
diameter. The SPT sampler (1.4-inch inside diameter) was also used to obtain soil samples. The
MCD and SPT samplers were driven 18 inches into the ground or until refusal was encountered
using a 140-1b hammer free falling from a height of 30 inches. Automatic hammer were used to
drive samplers in the truck-mounted drill rig. The numbers of blows to advance the sampler each
6 inches of penetration were recorded. The number of blows for the final 12 inches or shorter of
driving was recorded on the boring logs and LOTB sheets. Charts published by Winterkorn and
Fang (1975) can be used to determine a reduction factor used to convert blowcounts recorded
using the California Drive sampler into SPT blowcounts. Using those charts, we obtained a
reduction factor of 0.5 which was used for this project.
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Hand-auger borings were drilled using a 3-inch diameter stainless steel hand-auger. Bulk
samples were collected from the hand-auger borings.

The CPT sounding was performed using an electronic cone penetrometer in general accordance
with curmrent ASTM Standards (ASTM D5778 and ASTM D3441). The CPT equipment
consisted of a cone penetrometer assembly mounted at the end of a series of hollow sounding
rods. The cone penetrometer assembly consisted of a conical tip with a 60° apex angle and a
projected cross sectional area of 1.55 in? (10 cm?) and a cylindrical friction sleeve with a surface
area of 23.25 in? (150 cm?). The interior of the cone penetrometer is instrumented with strain
gauges that allow simultaneous measurements of cone tip and friction sleeve resistance during
penetration. The cone penetrometer assembly is continuously pushed into the soil by a set of
hydraulic rams at a standard rate of 0.79 inch per second (20 mm per second) while the cone tip
resistance and sleeve friction resistance are recorded every 1.967 inches (50 mm) and stored in
digital form. A specially designed all-wheel drive 25-ton truck provides the required reaction
weight for pushing the cone assembly and is also used to transport and house the testing
equipment. The computer generated graphical logs include tip resistance, friction resistance, and

friction ratio. Soil behavior type interpretations are based on guidelines by Robertson and
Campanella (1989).

Seismic Cone Penetration Test (SCPT) was performed in CPT-11-321 and CPT-11-349 to
measure shear wave velocities (V,°) at various depths. A small rugged velocity seismometer has
been incorporated into an electronic cone penetrometer. The SCPT was pushed into the ground at
the standard rate. The penetration was stopped at desired depths and shear waves were generated
at the surface by hitting a beam with a sledge hammer. The time for the shear waves to reach the
seismometer was measured and the V' was calculated. The time measurements and the
calculated V,*° values at each depth are presented in Appendix A.

5.2 GEOLOGIC MAPPING

Published geological maps (Morton and Miller, 1981; Tan, 1999; Kennedy et al, 2007) show the
area is underlain by Pleistocene marine and non-marine terrace deposits (Qt), Quaternary-age
alluvium (Qal) and landslide deposits (QlIs, Qols) and Miocene to Pliocene-age Capistrano
Formation bedrock (Tc). A Geological Map has been presented in Figure 4-3.

The geological units at the project site as mapped by the certified engineering geologist are
presented in Figure 5-1 through Figure 5-7.

5.3 GEOPHYSICAL STUDIES

Geophysical studies were not necessary and therefore were not performed for the project.

54 INSTRUMENTATION

Instrumentation was not necessary and therefore not installed as part of the field investigation
program.

55 EXPLORATION NOTES

No unique conditions were encountered or observed during the field exploration.
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6.0 GEOTECHNICAL TESTING

6.1 IN-SITU TESTING

Blowcounts from the SPT and MCD samplers were recorded during the exploration. The
blowcounts are shown on the borings logs and LOTB sheets in Appendix A.

6.2 LABORATORY SOIL TESTING

Soil samples considered representative of the subsurface conditions were tested to obtain or
derive relevant physical and engineering soil properties. The following laboratory tests were
conducted to supplement the observations recorded during the field investigation.

e In-situ Moisture Content and Unit Weight

e Percent Passing No. 200 Sieve

e Grain Size Analysis

e Atterberg Limits

e Direct Shear

e Unconsolidated Undrained Triaxial

e Consolidation

e Pocket Penetrometer

e Minimum Resistivity, pH, Sulfate Content and Chloride Content
e Maximum Density and Optimum Moisture Content
e Sand Equivalent

e R-Value

The laboratory soil tests were conducted in general accordance with California Test methods or
American Society for Testing and Materials standards. Laboratory test results are presented in
Appendix B.

R-value tests noted on the boring logs and LOTB sheets in Appendix A were conducted for
preparation of the Materials Report (EMI, 2012g). The R-value test results were not used in
preparation of the recommendations included in this report and therefore, they were omitted from
Appendix B.
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7.0 GEOTECHNICAL CONDITIONS

7.1 SITE GEOLOGY
7.1.1 Lithology

The project area is underlain by silty claystone, claystone and siltstone of the Capistrano
Formation, Terrace Deposits, Alluvium consisting of non-indurated silty sand with clay and
gravel, landslide deposits derived from units of the Capistrano Formation, and artificial fills.

Tl 2 Geologic Structure
The geologic structure of the site was described in Section 4.3.4.
7.1.3 Natural Slope Stability

A smaller more-recent landslide is located on the southeastern side of the southbound PCH
on-ramp. This landslide appears to have been a relatively shallow and recent failure. Details of
this landslide have been discussed in Section 4.3.5. A cross-section showing the landslide
features superimposed by the existing and proposed grades has been presented in Figure 4-6. As
shown in Figure 4-6 and supplemented by the discussions in Section 4.3.5, the proposed grading
to accommodate the roadway improvements (ramp widening) is shallow and relatively small in
size as compared to the landslide. As a result, the proposed ramp improvement will not impact
this landslide and mitigation is not required.

The large ancient landslide at the northern portion of the site is called the McCracken Hill
Landslide. As discussed in Section 4.3.5, extensive investigations of the landslide performed by
Leighton and Associates (Leighton, 2004) and AMEC (AMEC, 2006a, 2006b, and 2000a
through 2000¢) in conjunction with proposed residential developments in the area indicate that
the landslide is stable. Two cross-sections showing the landslide features superimposed by the
existing and proposed grades have been presented in Figure 4-4 and Figure 4-5. As shown in
Figure 4-4 and Figure 4-5, and supplemented by the discussions in Section 4.3.5, proposed
grading performed in conjunction with this project is not considered to have an impact on this
landslide and mitigation is not required.

7.2 SUBSURFACE SOIL CONDITIONS
g | Material Strength Parameters

Materials encountered during the field investigation consist of fill, alluvium, terrace deposits and

Capistrano bedrock. The shear strength parameters for various soil types are summarized in
Table 7-1.
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Table 7-1. Soil Strength Parameters

Equivalent Total Unit | Friction Cohesion / Undrained
Predominant Soil Type | SPT Blowcount Weight Angle Shear Strength
(blows/foot)* (pe) (degree) (psh
Sand, Silty Sand and Sand (6)to 17
with Silt Average = 10 120 = 106
4108
Lean and Fat Clay e 115 - 1,500
81022
Lean Clay Average =14 115 - 2,000
Bedrock — Elastic Silt and 16 to >50
Fat Clay Average =40 129 i =009

* Values in ( ) are converted SPT blowcounts corrected for sampler size; correction factor from California
sampler blowcounts to SPT blowcounts is 0.5.

The strength parameters for the coarse-grained and fine-grained soils in Table 7-1 were obtained
based on either correlations with SPT blowcounts (Lam and Martin, 1986) or CPT data
(Robertson and Campanella, 1989) or laboratory test results. As shown in Appendix B, the
undrained shear strength of the bedrock obtained from laboratory UU-tests ranges from 7,900 to
10,300 psf. Undrained shear strengths of the bedrock obtained from CPT correlations vary from
2,000 to over 10,000 psf. Based on this, it appears the laboratory measured shear strength 1s close
to the average shear strength obtained from the CPT correlation. A closer examination of the
CPT interpreted logs show a majority of the undrained shear strength values immediately below
the bedrock contact varies from 2,000 to 6,000 psf. Conservatively, an undrained shear strength
value of 3,000 psf was selected for the bedrock in Table 7-1.

722 Expansion Potential

Lean and fat clay layers with various amounts of sand encountered in the borings have a medium
to very high expansion potential. Therefore, on-site soils including existing fill materials within
the project area should not be considered as backfill for the retaining walls and footing

excavations. Mitigation measures such as overexcavation for the pavement subgrade are
discussed in the Materials Report (EMI, 2012g).

7.2.3 Settlement Potential

Based on consolidation test results, clayey soils at the site are susceptible to consolidation
settlement. Settlement due to embankment construction is discussed in Section 8.3.

7.3 WATER
7.3.1 Surface Water

No permanent standing surface water was encountered at the site. Drainage along I-5 in the
project area is controlled by man-made facilities such as culverts and storm drains that flow into
local channels. There are no lakes, streams or retention basins in immediate proximity to the
subject site.
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Scour: This site is located within an area that is presently improved; roadway surfaces are paved
and drainage is controlled by engineered facilities. Therefore, scour 1s not considered a design
issue.

Erosion: Where present, the clayey surficial soils along the project corridor are expected to
expand when wet, and crack upon drying. Cracking allows infiltration of water from storms and
irrigation, ultimately causing loosening of the surficial soils. This results in increase of the soil
erodibility. Surficial soils that are sandy can be susceptible to gullying, piping and accelerated
erosion on steep slopes. Currently most of the slopes adjacent to the project corridor are densely
vegetated and erosion impacts are minimal. Prompt revegetation of graded slopes should be
performed to minimize erosion.

7.3.2 Groundwater

As shown in Table 5-1, groundwater was encountered at selective borings between elevations
+42.4 and +176.3 feet during drilling in September and October, 2011. At the 5/N5-NI
Connector Separation (Bridge No. 55-0226), the as-built LOTB sheets show groundwater was
encountered between elevations +135 and +155 feet in 1969. At the Camino Capistrano UC
(Bridge No. 55-0227), groundwater was encountered between elevations +24 and +57 feet in
1956, at elevation +59.7 feet in 1965, and between elevations +57.5 and +61 feet in 1992.
Groundwater was not shown on the as-built LOTB sheets for Route 5/1 Separation (Bridge No.
55-0510) and Via California OC (Bridge No. 55-0225) for soil borings drilled in January 1968
and August 1955, respectively.

The above groundwater data appears to indicate that the groundwater depth is deeper (with
respect to the existing freeway surface) in the north end as compared to the south end of the
project limits. There is also no significant permanent lowering or rising of the groundwater
surface between the late 1950’s and now. The groundwater encountered during EMI
investigation in September and October of 2011 appears to be perched water because at several
locations, where side-by-side borings are less than 50 feet apart, groundwater was only
encountered in one of the borings. Nevertheless, groundwater during construction will likely be
different from those reported above because groundwater level can fluctuate due to variations in
seasonal precipitation, irrigation, groundwater injection or extraction, or numerous other man-
made and natural influences.

Based on California Geological Survey, Division of Mines and Geology (CGS, 2001b), the
highest historical groundwater at the project site is 5 to 10 feet below the ground surface. So,
there is a major discrepancy between the CGS data and measured groundwater data described
above. Based on our past experience, the CGS historical high groundwater data is often based on
limited data and may or may not reflect actual site conditions. We believe the historical high
groundwater data reported by CGS is likely to be either a perched water zone or the original
ground surface is significantly lower than the current ground surface. In both cases, it does not
appear to be representative of the site conditions and should not be used for liquefaction
assessment for this project.

7.4 PROJECT SITE SEISMICITY

The regional seismicity was discussed in Section 4.3.6.
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7.4.1 Maximum Earthquakes

The principal faults, which might generate earthquakes affecting the project design, are listed in
Table 7-2 along with their maximum earthquake magnitude. Fault data is obtained from the
Caltrans 2007 Fault Database (Caltrans, 2009a and 2009b), and the distance to the fault is
measured from the Caltrans 2007 Deterministic PGA Map (Shantz and Merriam, 2007). Other
known faults in the region were also analyzed but were found not to be capable of generating
ground motion at the site in excess of the faults listed on Table 7-2.

Table 7-2. Nearby Earthquake Faults

Maximum | Distance (Direction)

Fault Name Fi’ll;lt Magnitude from Site ]lj au(l:k
Mita (miles) M
Newport Inglewood-Rose Canyon Fault Zone 992 75 3.9 (Southwest) RLSS

(Offshore or Dana Point Section)

San Joaquin Hills Blind Thrust i 6.6 5.8 (North) R
*R = Reverse, RLSS = Right Lateral Strike Slip

7.4.2 Ground Rupture

There are no active faults through the project area, therefore the potential for ground rupture is
remote to nil.

7.4.3 Earthquake-Induced Landslides

The Seismic Hazard Zone Report for the Dana Point Quadrangle (CGS, 2001) identifies areas
where the potential exists for permanent ground displacements as a result of a seismic event (i.e.
landslides). The areas where this potential has been identified are marked in blue on Figure 4-2.
Locations defined as having a seismically induced landslide potential of low or higher were
included on the map as well as all areas that have had landslide activity at any time in the past.

The criteria used by the California Geologic Survey for delineating these areas include bedrock
type, past landslide activity and slope angle. Along the project corridor, areas identified as
having potential for earthquake-induced landslides include the McCracken Hill Landslide and
slopes descending to the freeway underlain by bedrock of the Capistrano Formation. The
majority slopes in the area covered by the Dana Point Quadrangle that are underlain by the
Capistrano Formation have been classified as being susceptible to possible earthquake-induced
Jandsliding. The Seismic Hazard Zone Report explains that this is the result of the generally low
shear strength values of this unit and does not take into account the orientation of the bedding in
relation to the slope.

The dominant bedrock unit underlying the project alignment and indeed most of this portion of
south Orange County is the Capistrano Formation which is notoriously susceptible to landslide
along adversely oriented clay seams. Based on the criteria used in the Seismic Hazard Zone
Report, landslide potential as a result of seismic activity is a widespread risk throughout most
portions of the I-5 corridor in south Orange County.
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8.0 GEOTECHNICAL ANALYSES AND DESIGN

8.1 DYNAMIC ANALYSES

8.1.1 Parameter Selection

We determined the design ARS curve based on the 2010 Caltrans Seismic Design Criteria (SDC)
(Caltrans, 2010a) and Geotechnical Services Design Manual (Caltrans, 2009c) procedures. The
peak ground acceleration (PGA) is the zero-period spectral acceleration in the ARS curve. A
PGA of 0.4¢g is obtained from the design ARS curve.

For analyzing global slope stability, Section 3.10 of the Caltrans Guidelines for Structures
Foundation Reports (Caltrans, 2009d) recommends using a horizontal seismic coefficient equal
to one-third of the peak acceleration but not exceeding 0.2. Therefore, a horizontal seismic

coefficient of 0.133 was used in the slope stability analyses and presented in Sections 8.2.1, 8.3.2
and 8.4.

8.1.2 Evaluation

Liquefaction potential and seismically-induced settlement are discussed below.

8.12.1  Liquefaction

Liquefaction analysis was performed using the available site-specific subsurface information. As
discussed in Section 7.3.2, there is a major discrepancy between CGS groundwater data and
measured groundwater data. Therefore, conservatively, a groundwater depth of 5 feet below the
top of borings and CPTs is used for the liquefaction analyses.

The liquefaction potential of saturated, granular materials below the groundwater table was
evaluated using the procedures outlined by Seed et al. (1983), Seed and Harder (1990), and
updated by NCEER (1997). Analyses were performed on soil borings and CPTs with a
termination depth of at least 15 feet. Results of the liquefaction analyses are included in
Appendix C and summarized in Table 8-1. Table 8-1 presents the approximate elevations of
liquefiable layers, thickness of liquefiable layers, and approximate seismically-induced
settlement for seven CPTs and twenty-four soil borings. All liquefiable layers thinner than
0.2 feet have been omitted from Table 8-1.

Table 8-1. Summary of Liquefaction Analyses

: _ ——
- Top of Appro?umate Thickness of Apl_)royflrna
. Location . Elevations of . Seismically
Boring/ 5 Boring . Liquefiable
(A-Line : Liguefiable Induced
CPT : Elevation Layer
Station) (feet) Layers (feet) Settlement
(feet) (inches)

A-11-303 340456, 92 Rt +194.8 No Liquefaction . -
~ A-11-304 345+39, 112 Rt +196.9 No Liquefaction - -
~A-11-305 348+01, 125 Rt | +198.6 No Liquefaction - -

_A-11-310 354496, 152 Lt +225.9 No Liquefaction - -

A-11-312 362+65, 131 Lt +184.9 No Liquefaction - =
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; Top of Appm?(imate Thickness of Ap [-)rmfimate
Baring/ Locat.mn Boting E!f:vatmns of Ligmesialile Seismically
CPT (A—l_,me Elavatici Liquefiable Tsyer Induced
Station) (feet) Layers (feet) Settlement
(feet) (inches)
A-11-313 359+58, 166 Lt +225.6 +220.6 to +219.6 1.0 0.]
A-11-314 363153, 311 Lt +225.1 No Liquefaction - -
A-11-316 361+81, 87 Rt +192.6 No Liquefaction - -
A-11-317 364+78, 104 Lt +179.3 No Liquefaction - -
CPT-11-318 : 363+60, 80 Rt +165.5 No Liquefaction - -
A-11-319 366+17, 98 Lt +152.4 +127.4t0+122.4 5.0 1.7
A-11-320 364+25, 79 Rt +166.6 No Liquefaction - -
+145.0 to +140.9 4.1 1.4
+136.1 to +135.5 0.6 0.2
CPT-11-321 | 366+68,101 Lt | +152.7 11283 10 +127.3 1.0 03
+121.7t0 +121.2 0.5 0.1
A-11-322 365+30, 101 Rt +186.7 No Liquefaction = -
A-11-323 367+63, 91 Lt +173.0 No Liquefaction - -
A-11-324 367+14, 89 Rt +180.6 No Liquefaction - - B
CPT-11-325 | 369+12,109Lt | +148.7 +137.9 to +136.2 1.7 0.3
A-11-326 368+42, 77 Rt +150.8 No Liquefaction - -
A-11-327 370+20, 115 Lt +168.5 No Liquefaction - -
A-11-328 369+48, 80 Rt +174.5 No Liquefaction - -
+141.4 to +136.4 5.0
A-11-329 367437, 312 L.t +156.4 11314 to +130 4 10 1.8
A-11-337 375+16, 98 Rt +154.0 No Liquefaction - -
A-11-339 374403, 269 Lt +157.8 No Liquefaction - -
A-11-342 382+22, 114 Lt | +147.6 +117.6to +112.6 5.0 1.3
CPT-11-345 | 389+15,85 Lt +130.4 +119.6to +118.8 0.3 0.2
CPT-11-347 | 394+26,85 Lt +120.3 No Liquefaction - -
A-11-348 397+27, 74 Lt +116.9 No Liquefaction - -
A-11-349 398+69, 102 Lt +81.7 No Liquefaction - -
CPT-11-349 | 398469, 102 Lt +81.7 +76.5 to +75.0 1.5 0.7
A-11-350 400+46, 75 1t +113.1 No Liquefaction - -
CPT-11-351 . 403438, 73 Lt +110.4 No Liquefaction - -

We have the following observations based on the data presented in from Table 8-1:

e Granular materials susceptible to liquefaction were encountered only in four CPTs and four

borings.

o The liquefiable layers in the borings are either 1.0 foot or 5.0 feet thick. The 5-foot thick
layers coincide with the soil sampling interval. Therefore, actual thickness of the liquefiable

layers can be less than 5 feet.

o The liquefiable layers in the CPTs are up to 1.7 feet thick except a 4-foot thick layer was

encountered in CPT-11-321.

Based on the above observations, the liquefiable layers are relatively thin, isolated and
discontinuous, and are not anticipated to impact the proposed improvements. Therefore, the
liquefaction potential is concluded to be low. Furthermore, as discussed in Section 4.3.5, the
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California Geological Survey (CGS, 2001a) has also indicated that the project alignment has a
low susceptibility to liquefaction during a strong earthquake.

8.1.2.2 Seismically-Induced Settlement

The seismically-induced settlements are presented in Appendix C and summarized in Table 8-1.
In the liquefiable layers, seismically-induced settlements are expected to be up to 1.8 inches.
However, the liquefiable layers are relatively thin, isolated and discontinuous. Therefore, the
seismically-induced settlement is not expected to adversely impact this project.

8.2 CUTS AND EXCAVATIONS

Based on the Profile Sheets provided by TRC, most of the cuts and excavations are relatively
minor (about 5 feet) except at the following locations:

e Up to about 25 feet of cut is required for the realignment of the I-5 SB On-Ramp from PCH
(PCH-1 Line) underneath Via California OC (Bridge No. 55-0225). Tieback and soil nail
walls will be constructed to accommodate the proposed excavation.

e Up to about 15 feet of cut is required for realignment of the I-5 SB Loop On-Ramp from
PCH (PCH-2 Line). The finish grade will be 4H:1V or flatter.

e Up to 13 feet of cut is required for widening of the 1-5 NB between Stations 340+00 and
340+50. The finish grade will be 2H:1V or flatter.

o Up to 8 feet of excavation is required for the widening of the §-5 NB between Stations
375+00 and 376+25. The side slope will be 4H:1V or flatter.

8.2.1 Slope Stability

Per Caltrans HDM Topic 304 (Caltrans, 2008), side slopes with a steepness of 4H:1V or flatter
will be globally and surficially stable. Side slopes with a 2H:1V gradient and a maximum height
of 5 feet are also globally stable.

Stability of the cut underneath Via California OC (Bridge No. 55-0225) will be addressed in a
separate foundation report (EMI, 2012d).

Slope stability analysis was performed for the 13 feet of cut between 1-5 Mainline Stations
340+00 and 340+50 along -5 Northbound. The analysis was performed using the computer
program SLIDE 5.0 (Rocscience, 2006). The soil strength parameters in Table 7-1 were used in
the static and pseudo-static analysis. Results indicate that the calculated factors-of-safety meet
the minimum requirements of 1.5 and 1.1 for static and pseudo-static condition, respectively.

Surficial stability analysis was performed using the infinite slope method. Based on laboratory
strength test results of the onsite soils, the calculated factor of safety is at least 1.5 provided the
slope gradient is 2H:1V or flatter. Proper maintenance with erosion protection and drainage

control in accordance with Section 21 of Caltrans Standard Specifications (2010c) are also
recommended.
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8.2.2 Rippability

Excavations are anticipated to be performed within existing fill, alluvium, terrace deposit and
Capistrano bedrock. These on-site materials can be excavated using conventional heavy-duty
earth-moving equipment and the materials are not expected to pose a rippability problem.

8.2.3 Earthwork Factors

The volume change of on-site materials upon excavation and compaction will vary with soil type
and soil density. Although accurate grading factors cannot be determined, the volume change
after compaction is estimated to be on the order of +7 percent to -8 percent for sandy soils and
+3 percent to -9 percent for clayey soils for determining preliminary earthwork quantities.
Excavated materials may be assumed to bulk 3 to 10 percent for hauling purposes.

8.3 EMBANKMENTS
8.3.1 Description

Based on the Profile Sheets and cross-sections provided by TRC, the following fills will be
placed for this project. Other embankment fills not listed below are relatively minor (5 feet or
less).

e Up to 22 feet of backfill will be placed in between the existing and proposed retaining walls
near Camino Capistrano UC (Bridge No. 55-0227).

e Up to 15 feet of sliver fill will need to be placed to construct the approaches to each bridge
widening.

o Up to 6 feet of backfill will be placed for the proposed Caltrans Standard retaining wall near
Camino Capistrano UC (Bridge No. 55-0227).

Per Caltrans HDM Topic 304 (2008a), side slopes should be constructed (where possible) no

steeper for 4H to 1V. Design exception will be required for side slopes with gradients steeper
than 4H to 1V.

8.3.2 Stability and Settlement

Stability and settlement of the bridge approach fill embankments and non-standard retaining wall
backfills are addressed in the foundation reports (EMI, 2012a through 2012e¢). The stability and
settlement of the Caltrans Standard retaining wall are addressed in Section 8.4.2.

Fill embankments at locations other than retaining walls and bridges are globally stable for a
maximum slope gradient of 2H:1V and a maximum height of 5 feet.

Surficial stability analysis was performed using the infinite slope method. The results indicates
that the factor of safety is greater than 1.5 for 2H:1V slopes provided the outer 4 feet of the slope
face is composed of soil possessing a minimum internal friction angle of 20 degrees and a
minimum cohesion of 225 psf. This select material should be properly keyed and benched into
the sloping ground. Proper maintenance with erosion protection and drainage control in
accordance with Section 21 of Caltrans Standard Specifications (2010c) are also recommended.
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8.4 FEARTH RETAINING STRUCTURES

Earth retaining structures consisting of two non-standard walls, a Caltrans Standard Type 1
cantilevered retaining wall, and a retaining concrete barrier are proposed for this project. In
addition to the earth retaining structures, soundwalls on barrier on piles, soundwalls on pile cap,
and a soundwall on retaining wall on spread footing are also proposed for the project. The
Caltrans standard wall, retaining concrete barrier and soundwalls are shown in Figure 8-1.

8.4.1 Non-Standard Walls

Walls 349 and 387 are a combination of tieback and soil nail walls, and a Caltrans Standard
Type-1 cantilevered retaining wall on piles, respectively. Wall 349 is located near and
underncath the Via California OC (Bridge No. 55-0225). Wall 387 is located near the Camino
Capistrano UC (Bridge No. 55-0227). Separate foundation reports will be prepared for these
walls (EMI, 2012d and 2012¢).

8.4.2 Caltrans Standard Type 1 Retaining Wall 399

Wall 399 is a Caltrans Standard Type 1 retaining wall (Caltrans, 2010b). The pertinent wall data
is summarized in Table 8-2 and the wall location is shown in Figure 8-1.

Table 8-2. Proposed Caltrans Standard Type 1 Retaining Wall Pertinent Data

Location Bottom of Backfill

Retaining (A-Line Stations) Length : Height Footing y Pertinent
Wall (feet) (feet) Elevation slope Borings

Begin Wall | End Wall Condition g

(feet)
A-11-348
399+96.19 | 400+73.99 +104.63 to

399 90501+ | 8898Lt | S0 60100813 e ﬁj ij‘;g

Based on the recent field investigation, this retaining wall is underlain by lean clay, sandy lean
clay and lean clay with sand followed by Capistrano bedrock. The idealized soil profile and
design strength parameters for retaining wall foundation design are presented in Table 8-3.

Table 8-3. Idealized Soil Profile and Strength Parameters for Wall 399

Approximate Equivalent SPT | Total Unit | Undrained Shear
FElevation Predominant Soil Type Blowcounts* Weight Strength
(feet) (blows/foot) (pef) (psf)
Lean Clay, Sandy lean Clay 510 (16)
+ o :
l 1010145 and Lean Clay with Sand Average = 10 15 i
; 29 to >50
+45to+12 : Bedrock — Silt and Lean Clay - 120 3000
Average =72

* Values in ( ) are converted SPT blowcounts corrected for sampler size; correction factor from California
sampler blowcounts to SPT blowcounts is 0.5.

Material shear strength of the first soil layer is the average of the undrained shear strength values
from triaxial UU-tests. As presented in Table 7-1, an undrained shear strength value of 3,000 psf
was selected for the bedrock.
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Soil settlement calculations were performed for the wall foundations using the footing bottom
elevation shown on the wall plans, the Service Limit State bearing stress and footing width as
shown in the Caltrans Standard Plans (Caltrans, 2010b). The settlement calculations are
presented in Appendix C. One foot of overexcavation and recompaction are recommended for
the soils below the footing bottom.

Soil bearing capacity calculations were also performed using the footing bottom elevation shown
on the wall plans and the recommended overexcavation and recompaction depths. Based on these
calculations included in Appendix C, the factored gross nominal bearing resistance for Strength
Limit State exceeds the bearing stresses for the Strength Limit State presented in the Caltrans
Standard Plans (Caltrans, 2010b).

The horizontal limits of the overexcavation should begin one foot from each edge of the footing
bottom and extending downward at a 45-degree imaginary plane until the plane intersects the
recommended minimum overexcavation depth. In some areas, the 45-degree imaginary plane
could intersect temporary shoring. In this case only, the horizontal limit of the overexcavation
should begin from the edge of the footing bottom and extending out a minimum of 1 foot and
down until the plane intersects the recommended minimum overexcavation depth. Caltrans
Structure Backfill should be used for backfilling with a minimum relative compaction of 95% of
maximum density as determined by Caltrans Test Method 216. The overexcavation bottom
should be proof rolled prior to backfilling. Further, the overexcavation bottom should be
mspected by a qualified geotechnical engineer or technician to confirm the presence of an
unyielding and competent surface.

Minimum footing embedment and offset (from a slope face) should conform to Section 4.4.5.1
of the Caltrans Bridge Design Specifications (2003b).

Global stability analyses were performed at the maximum wall height location. The soil strength
parameters in Table 8-3 were used in the static and pseudo-static analysis and the results are
presented in Appendix C. The factor-of-safety for a deep-seated failure is greater than 1.5 under
the static condition with a 2-foot soil surcharge to represent traffic loading. Stability analysis for
the pseudo-static condition was performed using a seismic coefficient equal to 0.133. Analysis
indicates that the factor-of-safety is greater than 1.1 under the pseudo-static condition.

8.4.3 Retaining Concrete Barrier

A Retaining Concrete Barrier is proposed to accommodate the [-5 Southbound widening just
north of Wall 399. The Retaining Concrete Barrier is Caltrans Standard Concrete Barrier Type
60C (Caltrans Standard Plan A76A, 2010b), and this barrier will retain up to 3-feet of soil. The

Retaining Concrete Barrier pertinent data is presented in Table 8-4 and the barrier location is
shown in Figure 8-1.

Table 8-4. Proposed Retaining Concrete Barrier Pertinent Data

Retaining Approximate Location Lenetly | Retained Bottom of Backfill Pertinent
Concrete Barrier (A-Line Stations) l;ngt ! Height : Barrier Elevation Slope ;I tnen
Type Begin Wall © End Wall (feet) (feet) (feet) Condition g
Standard Plan 400+83 404+48 A-11-350
o+ + b
A76A Type 60C | 89 Lt 8oLt | o0 S 1 *lUFwtlL ¢ Level | oppygs
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LRFD Service Limit State I and Strength Limit State foundation loads for the Retaining Concrete
Barrier were provided by the structural engineers. The Extreme Event Limit State foundation
loads were not provided by the structural engineers. The LRFD Service Limit State I and
Strength Limit State bearing pressures are 0.97 and 1.29 ksf, respecti\:e]y.

Soil settlement calculations were performed for the retaining concrete barrier using the bottom
elevations shown on the retaining concrete barrier plans, the Service Limit State bearing stress,
and the bottom barrier width of 2 feet. The settlement calculations are presented in Appendix C.
One foot of overexcavation and recompaction are recommended for the soils below the barrier
bottom.

Soil bearing capacity calculations were also performed using the bottom elevations shown on the
retaining concrete barrier plans, and the recommended overexcavation and recompaction depth.
Based on these calculations included in Appendix C, the factored gross nominal bearing
resistance for Strength Limit State exceeds the bearing stresses for the Strength Limit State.

The horizontal limits of the overexcavation should begin one foot from each edge of the bottom
of barrier and extending downward at a 45-degree imaginary plane until the plane intersects the
recommended minimum overexcavation depth. Caltrans Structure Backfill should be used for
backfilling with a minimum relative compaction of 95% of maximum density as determined by
Caltrans Test Method 216. The overexcavation bottom should be proof rolled prior to
backfilling. Further, the overexcavation bottom should be inspected by a qualified geotechnical
engineer or technician to confirm the presence of an unyielding and competent surface.

8.4.4 Lateral Earth Pressures

For Wall 399 and Retaining Concrete Barrier, static active lateral earth pressure of 36 pst per
foot of depth is recommended for a free draining, level and compacted backfill. If applicable, a
uniform lateral pressure due to traffic loading, equivalent to a vertical pressure produced by at
least 2 feet of earth with a soil unit weight of 120 Ib/ft, should be added to the above lateral
earth pressure. Using an active earth pressure of 0.3, the recommended uniform lateral earth
pressure due to traffic loading 1s 72 psf.

8.4.5 Retaining Wall Backfill and Backdrain

Onsite soils are not suitable for use as wall backfill for Wall 399 and Retaining Concrete Barrier.
Materials placed behind Wall 399 should be Structure Backfill per Section 19-3.0E (Caltrans,
2010c¢).

The Retaining Concrete Barrier will be backfilled by roadway pavement materials; the roadway
pavement materials are suitable for use as back{ill.

Backfill should be compacted in accordance with Section 19-5 of the Caltrans Standard
Specifications (2010c¢). Backfill should be placed in loose lifts not exceeding 8 inches in
thickness, moisture-conditioned to near optimum moisture content, and compacted to at least 90
percent relative compaction. The relative compaction should be based on the maximum density
determined by California Test Method 216. Jetting or flooding to compact backfill is not
recommended. Heavy compaction equipment, such as vibratory rollers, dozers, or loaders,
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should not be used adjacent to the walls in order to avoid damaging the walls due to large lateral
earth pressures.

For Wall 399, backdrains should be installed behind the wall to relieve hydrostatic pressure.
Backdrains should be constructed in accordance with Bridge Detail 3-1 on Sheet B0-3 per
Caltrans Standard Plans (2010b) or the geocomposite drain alternative per Section 6 of the
Caltrans Bridge Design Details (1992).

8.5 SOUNDWALLS

Three Soundwalls (SW 340, SW 361 and SW 372) are proposed for this project. The soundwall
pertinent data 1s presented in Table 8-5 and the wall locations are shown in Figure 8-1.

Table 8-5. Proposed Soundwalls Pertinent Data

Approx. Approx.
Location Final Barrier
Soundwall Length Grade/ Helght / Soundwall | Pertinent
SW . Bottom of | Retained . .
Type Begin End (feet) . . Height Borings
Wall Wall Footing Height
Elevations (feet)
(feet)
SW on Pile | 340+55 | 342+73 954 +194 to ) 16" — 07
Cap 138 Rt | 111 Rt +206
SW on
Barsicr 342473 | 344+17 144 +195 to ) 160 — 47
Type 7368 111 Rt ¢ 123 Rt +196
SW on A-11-302
Barrier 344417 | 345+69 +196 to e A-11-303
340 Type 123 Rt | 137 Rt 152 +197 24 -4 A-11-304
736SV A-11-305
SW on RW | 345+69 | 346+25 , . | CPT-11-306
Type ISWB | 137Rt | 141Rt | -0 | 11912 6 L
SW on
Barrier 346+25 | 351+94 +195 to s g
Type | 141Rt | 160Rt | °°8 +106 | 24 ] 16°-4
7365V
. 10+00 | 12+88
361 SW(?: Pile | wall | (wanl | 288 ?é%o . 10° — 0” ﬁ' % }g }i
£ LOL) | LOL) o
SW on
. 369+50 | 375+27 +154 to A-11-328
372 Barrier 564 - 14> — 4~
Type 7368 83 Rt 81 Rt +175 A-11-337

*Stations and offsets are approximate and based on I-5 Mainline (A-Line) unless indicated.

All the soundwalls on Pile Cap and Barrier Types 736S/736SV are supported on 16-inch
diameter Cast-In-Drilled-Hole (CIDH) piles per Caltrans Standard Plans (Caltrans, 2010b).

Soundwall 340 on Retaining Wall Type 1SWB is supported on a spread footing. The footing
width 1s 6.75 feet. In addition, the Retaining Wall Type ISWB is located above an existing triple
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5 feet by 4feet Reinforced Concrete Box (RCB). The crown elevation of the RCB is
+181.11 feet and the bottom of footing elevation of the retaining wall is +191.25 feet.

Based on the recent field investigation, these soundwalls are underlain by lean clay, sandy lean
clay and lean clay with sand followed by Capistrano bedrock. The idealized soil profiles and

design strength parameters for soundwall design are presented in Table 8-3.

Table 8-6. Idealized Soil Profile and Soil Strength Parameters for Soundwalls

Approximate . ; Equivalent SPT : Total Unit | Friction Undrained
; Predominant Soil , : Shear
Elevation Tvoe Blowcounts* Weight Angle Strensth
(feet) yp (blows/foot) (pef) (degree) i i%
Soundwall 340
Silty Sand, Sand and 3 to (>50)
+206 to +185 T,zam [y fapreges = O 115 32 100
+185t0+160 | Lean Clay and Fat Clay BioGl) 115 . 2000
) Average = 16
Bedrock — Lean Clay 24 to (>50)
+160 to +145 and Silt Agieams = 1 120 - 3000
Soundwall 361
1930 10 1222 Silty Sand and Clayey (6) to (]76) 115 12 100
Sand Average =11
+222 to +190 Silt and Lean Clay Lt (3_9) 115 - 2000
Average = 24
Silty Sand and Sand 27 to (>50)
+ + .
Pitelis with Silt Average =39 120 30 240
Soundwall 372
Lean Clay and Silty (11) to (24)
+ + -
175 to +140 B Ayefass =90 115 2000
Bedrock —Elastic Silt 31 to (>50)
14010475 and Fat Clay Average = 70 120 i 4000

* Values in () are converted SPT blowcounts corrected for sampler size; correction factor from California
sampler blowcounts to SPT blowcounts is 0.5.

Material shear strength parameters for coarse-grained and fine-grained soils were selected based
on the correlations with SPT blowcounts (Lam and Martin, 1986), CPT data (Robertson and
Campanella, 1989) and laboratory test results. Shear strength parameters are the lower-bound
values from correlations with SPT blowcounts, correlation with CPT data, direct shear tests or
triaxial UU-test results. As presented in Table 7-1, an undrained shear strength value of 3,000 psf
was selected for the bedrock.

8.5.1 Soundwalls on Pile Cap and Concrete Barrier Types 7365/736SV

According to the project plans, the Soundwalls on Pile Cap and Concrete Barrier Types
736S/736SV are based on the Caltrans Standard Plans (Caltrans, 2010b). The Standard Plans for
Soundwalls can only be used for cohesionless material with internal friction angles of 25, 30 and
35 degrees for Case-1 ground condition and 30 and 35 degrees for Case-2 ground condition.
Case-1 and Case-2 ground conditions are defined in the Caltrans Standard Plans for soundwalls
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(Caltrans, 2010b). Case-1 ground line 1s level on both sides of the soundwall, and Case-2 ground
line is level on one side and sloping at a gradient of 2H:1V or flatter on the other side.

Since onsite soils are predominantly cohesive, lateral pile analyses were performed to determine
the minimum pile length and pile spacing.

Lateral pile analyses were performed using the computer program LPILE (Ensoft, 2010) and the
soil strength parameters presented in Table 8-6. Based on the information provided by the
structural engineers, two load cases (Group 2 and Group 3) were used for foundation design of
the soundwalls. The Group-2 load case includes dead load, wind load, lateral earth pressure and
surcharge load. The Group-3 load case includes dead load, lateral earth pressure and seismic
dead Joad. For Soundwall on Concrete Barrier Type 7368, there is no lateral earth pressure. The
resulting load demands as provided by the structural engineers are presented in Table 8-7.

Portions of SW 340 on Barrier Type 736S is crossing existing utility lines between Wall LOL
Stations 19+00 and 20+00. These portions of SW 340 on Barrier Type 7368 are proposed to be
supported on 24-inch diameter CIDH piles. All the other soundwalls are proposed to be
supported on 16-inch diameter CIDH piles.

Table 8-7. Foundation Loads for Soundwalls on Pile Cap and Concrete Barrier
Types 736S/736SV

Soundwall | Boundwal Pile-Head | Pile-Head = Pile-Head
SW Tvpe Hei h; Load Cases | Axial Load Shear Moment
YP g (kips/ft) (kips/ft) (kip-ft/ft)
SW on Pile Cap (& _ Group 2 1.85 0.41 3.17
(16-inch CIDH) Group 3 1.85 0.82 5.80
SW on Barrier Group 2 1.88 0.46 3.61
Type 736S 16 —4~
340 (16-inch CIDH) Group 3 1.88 0.69 5.18
' SW on Barrier Group 2 339 1.48 6.88
Type 7365 16> —4”
(24-inch CIDH) Group 3 3.39 1.39 8.74
SW on Barrier Group 2 2.64 1.02 6.32
Type 7365V 16— 47
(16-inch CIDH) Group 3 2.64 1.65 8.02
a1 SW on Pile Cap P | Group 2 132 0.28 1.40
(16-inch CIDH) . Group 3 1.32 0.61 2.63
SW on Barrier Group 2 1.51 0.41 2.80
372 Type 7368 | 14’ —4”
(16-inch CIDH) | Group 3 1.51 0.62 4.05

Results of the lateral pile analysis are presented in Table 8-8 for the two ground conditions.
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Table 8-8. Lateral Pile Solutions for Soundwalls on Pile Cap and Concrete Barrier
Types 736S5/736SV

Depth
Max. Min. Pile i Max. to Max. 2
5 Load Ground Pile Pile Head M. Moment | Moment Pile He.nd
SW SW Type S o : Shear : Deflection
Case Condition | Spacing { Length | Shear (kins) ; {kip- from k)
(feet) | (feet) | (kips) P inch) | PileTop | (P
(feet)
— Case 1 9D 12.0 4.9 7.5 511 1.7 0.25
SW on jroup 2 ¢
Pile Cap Case 2 6D 14.0 33 5.3 350 21 0.25
((l:%?;)l] . ; Case 1 9D 12.0 9.8 14.3 982 2.3 0.63
roup
Case 2 6D 14.0 6.6 10.2 678 2.1 0.60
SW on —_—— Case | 7.5D 13.0 4.6 72 489 1.8 0.25
Bal'rleg o Case 2 4D 13.0 2.5 4.2 279 2:8 0.25
Type 7368
16ty Case 1 7.5D 13.0 6.9 10.6 722 22 0.44
(16 Group 3
CIDH) Case 2 4D 13.0 3.7 6.4 416 3.4 0.43
340
SW on Group'3 Case 1 5D 15.0 14.8 14.8 1175 3.5 0.24
TBarT;;rGS Case 2 1D 18.0 11.8 15.3 1140 5.8 0.46
ype
(24-inich Case 1 5D 15.0 13.9 16.5 1354 33 0.27
Group 3
CIDH) Case 2 4D 18.0 111 ¢ 164 1263 54 0.50
SW on B2 Case 1 4D 14.0 5.4 7.0 467 1.8 0.24
. Bagr;z'sv Case 2 D 14.0 4.1 5.3 374 25 0.25
ype
¥ Case 1 4D 14.0 8.8 9.8 647 2.4 0.41
(16-inch Group 3
CIDH) Case 2 3D 14.0 6.6 77 528 31 0.45
_— Case 1 12D 10.0 4.5 5.0 321 2.0 0.15
SW on roup
1 Pile Cap Case 2 11.25D 16.0 4.2 5.6 325 2.9 0.25
(é‘i*D";T)h Case 1 12D 10.0 9.8 12.0 664 2.6 0.47
; Group 3
Case 2 1125D | 160 9.2 11.6 689 3.7 0.68
SW on roms 2 Case 1 12D 12.0 6.6 11.4 598 1.6 0.22
i TBBH;% 5 Case 2 9D 12.0 49 i 457 1.8 0.22
ype 736 :
G- ik Case 1 12D 12.0 9.9 15.5 889 1.8 0.42
CIDH) roup
Case 2 9D 12.0 7.4 11.9 683 22 0.41

The structural designers can use the results presented in Table 8-8 1o determine whether or not

the Caltrans Standard Plan Sheets B15-3 through B15-8 are applicable for this project.

8.5.2

Soundwall on Retaining Wall Type 1ISWB

Portion of the Soundwall 340 is a Caltrans Standard Soundwall on Retaining Wall Type 1SWB
(Caltrans, 2010b). The Retaining Wall Type 1SWB is supported on spread footings.

Per Caltrans policy, the LRFD Service Limit State, Strength Limit State and Extreme Event
Limit State load combinations are used for the foundation design. Foundation data and
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foundation loads for Soundwall on Retaining Wall Type 1SWB were provided by the structural
designers and presented in the Table 8-9.

Table 8-9. Spread Footing Feundation Design Loads for Soundwall on Retaining Wall

Type 1ISWB
Footing Minimum Foundation Loads
Wall Height Widih Embedment (ksf)
(feet) (feet) Depth Service Limit | Strength Limit | Extreme Event
(feet) State 11 State Limit State
6 6.75 3.00 2.10 2.90 7.60

Spread footing design recommendations are presented in Table 8-10. The design data presented
in Table 8-10 are valid provided overexcavation and recompaction are performed for soils

immediately below the footings. The recommended minimum overexcavation depths are also
included in Table 8-10.

The minimum embedment and offset (from a slope face) of the footings should be based on
Section 4.4.5.1 of the Caltrans BDS (2003b).

Table 8-10. Foundation Design Recommendations for Soundwall on Retaining Wall
Type 1SWB on Spread Footings

LRFD
Bottom Min. - Recommended
Wall Footing of Footing Service Strength Extreme Event Minimum

Height Width Footing | Embed. | permissible Factored Gross Factored Gross ; Overexcavation

(feet) (feet) ElL Depth | Net Contact | Nominal Bearing | Nominal Bearing Depth

(feet) (feet) Stress Resistance Resistance (feet)

(ksf) (ksf) (ksf)
6 6.75 +191.25 3.00 2.5 73 16.2 1

The horizontal limits of the overexcavation should begin one foot from each edge of the footing
bottom and extending downward at a 45-degree imaginary plane until the plane intersects the
recommended minimum excavation depth presented in Table 8-10. In some areas, the 45-degree
imaginary plane would intersect temporary shoring. In this case only, the horizontal limit of the
overexcavation should begin from the edge of the footing bottom and extending out a minimum
of 1 foot and down until the plane intersects the recommended excavation depths. Caltrans
Structure Backfill should be used for backfilling. The backfill material should be compacted to a
minimum relative compaction of 95% of maximum density as determined by Caltrans Test
Method 216. The overexcavation bottom should be proof rolled prior to backfilling. Further, the
overexcavation bottom should be inspected by a qualified geotechnical engineer or technician to
confirm the presence of an unyielding and competent surface.

Onsite soils are not suitable for use as wall backfill for Soundwall on Retaining Wall
Type ISWB. Materials placed behind the retaining wall should be Structure Backfill per Section
19-3.0E (Caltrans, 2010c). Backfill should be compacted in accordance with Section 19-5 of the
Caltrans Standard Specifications (2010c). Backf{ill should be placed in loose lifts not exceeding 8
inches in thickness, moisture-conditioned to near optimum moisture content, and compacted to at

Earth Mechanics, Inc.

Gootechnical & Earthguake Engineering




48

least 90 percent relative compaction. The relative compaction should be based on the maximum
density determined by California Test Mcthod 216. Jetting or flooding to compact backfill is not
recommended. Heavy compaction equipment, such as vibratory rollers, dozers, or loaders,
should not be used adjacent to the walls in order to avoid damaging the walls due to large lateral
earth pressures.

Backdrains should be installed behind the wall to relieve hydrostatic pressure. Backdrains should
be constructed in accordance with Bridge Detail 3-1 on Sheet BO-3 per Caltrans Standard Plans
(2010b) or the geocomposite drain alternative per Section 6 of the Caltrans Bridge Design
Details (1992).

8.6 CULVERT FOUNDATIONS

Based on current plans, RCP culverts with diameters of 18-, 24-, and 36-inch are proposed at
various locations. There are no special foundation preparation and design requirements for the
proposed RCP culverts. The foundation and bedding requirements presented in the Caltrans
Standard Plans (2010b) and Standard Specifications (2010c) are sufficient for these proposed
culverts.

Also, based on current plans, fills are proposed throughout the project area; impact of fills at
Jeast 5 feet in height should be evaluated for drainage structures that fall within a 45-degree
projection below the footprint of fills. Furthermore, Soundwall 340 is proposed on top of an
existing triple 5 feet by 4 feet RCB located between 1-5 Mainline Stations 345+69 and 346+25.
Impact of Soundwall 340 bearing pressure on the RCB should be evaluated. The vertical stress
on the top slab of the RCB can be determined by distributing the soundwall footing pressure
downward using the 60-degree rule-of-thumb. This rule-of-thumb consists of an imaginary line
extending downward from each outside edge of the soundwall footing at a gradient of 2V:1H
until the line intersects the RCB. For example, if the soundwall footing width is 5 feet and the
distance between the footing bottom and top slab of the RCB 1s 10 feet, the vertical stress on the
top slab of the RCB can be approximated by multiply the footing pressure by a ratio of 5/15. In
addition, all existing culverts that will remain in-place should be inspected, then rehabilitated or
replaced (if necessary).

8.7 SOIL CORROSIVITY

Twenty-two soil samples were tested to determine minimum resistivity, pH, soluble sulfate
content, and soluble chloride content using procedures described in California Test Methods 417,
422, and 643, respectively. The test results are presented in Table 8-11. Minimum resistivities
ranged from 220 to 2,200 ohm-cm. The pH ranged from 6.0 to 8.4. The soluble sulfate
measurements ranged from 120 to 6,400 parts per million (ppm), and the soluble chloride ranged
from 112 to 3,970 ppm.
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Table 8-11. Soil Corrosion Test Results

(A Llfuczlsttiﬂr. ) Sample Minimum 201;;,[):8 ggllub‘l:!
. -Lme atnons 2 S uirate L nploride
— Station Offset ]?;:: [zgl foil Type I({Oel?:flt_l:;lrg pH Content  Content
(feet) (feet) (ppm) = (ppm)
A-11-302 | 340+41 151 Rt 2.5 G, 250 1741 280 | 2,005
A-11-303 | 340+56 92 Rt 0-5.0 SM 1,796 7.9 256 240
A-11-304 | 345439 112 Rt 2.5 CL 480 8.1 800 644
HA-11-308 | 358+49 214Rt | 0-5.0 SC 294 175! 3,161 300
A-11-310 | 354496 152Lt 100 ML 220 1721 240 | 3,970
A-11312 | 362465 131 Lt 5.0 CL 1,000 84 560 516
CA-11313 | 359458 | 166Lt | 10.0 ML 380 6.0 400 | 881
CA-11316 | 361481 87 Rt 5.0 GL 310 (72| 5,060 | 1,187
CA-11-317 | 364478 104 1t 50 | CLtoSP-SM 840 1731 500 296
A-11319 | 366+17 98 Lt 10.0 €l 560 67! 2,600 @ 266
CA-11-320 | 364425 79 Rt 5.0 MH 300 68 1,160 @ 1,699
A-11322 | 365430 10l Rt | 0-5.0 sC 500 175 1,574 | 1,200
S A-11-323 | 367463 91 Lt 5.0 SM 2200 1777 150 204
A-11-324 | 367+14 89 Rt 10.0 CL 360 |74 4,040 | 463
CA-11-326 | 368+42 77 Rt 5.0 €L 900 7.6 120 112
A-11327 | 370420 115Lt 050 @ CL 1,115 | 7.5 446 180
A-11-327 | 370420 15Tt | 35.0 CL 420 1770 550 350
HA-11-341 | 381483 90 Rt | 0-5.0 ML 2070 173 168 180
A-11-342 | 382422 114 Lt 0-5 SM 1,055 7.3 1,720 120
A-11-348 | 397427 74 1Lt 20.0 " CL 270 7.6 6,400 | 649
A-11-349 | 398+69 102 Lt 5.0 CL 760 | 8.1 680 392
A-11-349 | 398+69 1021t 50.0 CL 510 80 1,800 | 341

Based on the Caltrans Corrosion Guidelines (2003c), soils are considered corrosive if the pH 1s
5.5 or less, or the sulfate concentration is 2,000 ppm or greater, or the chloride concentration is
500 ppm or greater. Based on the test results and the Caltrans criteria, the on-site soils are
considered to be corrosive to bare metals and concrete.

For the above measured chloride concentration, minimum concrete cover over reinforcement
should be in accordance with Table 8.22.1 of the Caltrans BDS (Caltrans, 2003a) for “Corrosive
soil above MLLW level with chloride concentration between 500 and 5,000 ppm”. For the above
measured sulfate concentration, cement type should be in accordance with Table 8.22.2 of the
Caltrans BDS (Caltrans, 2003a) for “Sulfate Concentration from 2,000 to 15,000”. Additional
corrosion protection requirements for concrete structural members are presented in Section 8.22

of the Caltrans BDS (Caltrans, 2003a).
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9.0 MATERIAL SOURCES

The Materials Report (EMI, 2012g) provides a list of potential commercial suppliers for sand,
gravel, aggregate base, and concrete. Pulverizing existing pavement, during construction, might
be performed. Pulverized AC material (or Reclaimed Asphalt Pavement — RAP) can be used as
aggregate base (AB) provided the material meets the quality requirements of AB specified in
Section 26 (Aggregate Bases) of the Caltrans Standard Specifications (2010c). Pulverized AC
material may also be used within certain Hot Mix Asphalt (HMA) mixes, such as HMA Type A,
if pulverized AC material and its processing complies with Section 39 (Hot Mix Asphalt) of
Caltrans Standard Specifications (2010c).

10.0 MATERIAL DISPOSAL

Based on information provided by the civil designer, the project requires cuts and fills to achieve
proposed grades. Furthermore, as presented in the Materials Report (EMI, 2012g), 4-feet of the
overexcavation is recommended for pavement subgrade. On-site soils are anticipated to be

expansive and may contain aerially deposited lead. Disposal of onsite soils containing aerially
deposited lead shall confirm to Caltrans requirements.

Earth Mechanics, Inc.

technical & Earthquake Engine




51

11.0 CONSTRUCTION CONSIDERATIONS

11.1  CONSTRUCTION ADVISORIES

All work should be performed in accordance with the Caltrans Standard Specifications (2010c)
except as indicated in the Special Provisions prepared for the project improvements.

On-site subsurface materials are primarily compressible and expansive clayey soils.
Overexcavation and recompaction of the onsite soils are required for this project and contractor
should be prepared to handle this type of materials, particularly under a wet condition.

112 CONSTRUCTION CONSIDERATIONS THAT INFLUENCE DESIGN

No construction considerations influenced the analyses or design of proposed improvements
described in this report.

11.3 CONSTRUCTION CONSIDERATIONS THAT INFLUENCE SPECIFICATIONS

Special Provisions that are influenced by geotechnical factors include shoring requirements,
dewatering requirements, and corrosion protection specifications. Temporary construction
slopes, bracing, and shoring should be made the contractor’s responsibility. Also, specific
activities for dewatering including preparing a dewatering plan are the responsibility of the
contractor.

Complete removal of compressible surficial materials including topsoil, loose or soft alluvium,
and unsuitable fill is required prior to fill placement. A minimum overexcavation and
recompaction of 18 inches is recommended within all areas to receive compacted fill, and the
overexcavation depth is measured from the existing grade. The overexcavation should extend
horizontally a minimum distance of 18 inches from edges of new fills. In cut areas, the minimum
overexcavation and recompaction depth is 12 inches below finish grade if the difference between
the finished and existing grade is 2 feet or less, and overexcavation is not required if the
difference between the finished and existing grade is greater than 2 feet. Unless specified on the
contract plans or specifications, the excavated soils (in both fill and cut areas) may be reused as
compacted fill.

Overexcavations should be performed beneath all new embankments and structures. Bottoms of
overexcavations should be firm and unyielding prior to placing compacted fill. Remedial
excavations, in areas where new pavement is proposed, are addressed in the Materials report

(EMI, 2012g).
114 CONSTRUCTION MONITORING AND INSTRUMENTATION

Qualified geotechnical personnel should perform inspections and materials testing during the
following stages of construction:

o Grading operations, including excavations and placement of compacted fill.
e Excavations for footings.
e Excavations for drainage structures and utility trenches.

e Removal or support of buried structures or utilities.
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e Shoring installation, if necessary.

e When any unusual conditions are encountered.

Temporary backcuts and shoring, if used during earthwork or construction, should be monitored
by the contractor and qualified geotechnical personnel.

11.5 HAZARDOUS WASTE CONSIDERATIONS

Evaluating the presence and concentration of hazardous contaminants except Aerially Deposited
Lead (ADL) is beyond EMI’s scope of work and therefore is not addressed herein. A separate
report will be prepared to address the ADL (EMI, 2010h). Except ADL, EMI has assumed that
no other hazardous or contaminated materials exist within the project area; therefore, no
hazardous waste considerations are provided. If for any reason hazardous or toxic materials are
believed to exist within the project area, an environmental consultant should be retained.

11.6 DIFFERING SITE CONDITIONS

The analyses and recommendations contained in this report are based on the data obtained from
the review of available geologic references, our site reconnaissance, soil borings, CPTs and
laboratory testing. The soil boring logs and CPT soundings indicate subsurface conditions only at
specific locations and times performed, and only to the depths penetraied. Borings and CPTs do
not necessarily reflect subsurface variations that may exist between such locations. If variations
in subsurface conditions from those described in this report are noted during construction, the
recommendations presented in this report must be re-evaluated. In the event that any changes in
the nature, design, or location of the proposed facilities occur, the conclusions and
recommendations in this report should not be considered valid unless the changes are reviewed
and conclusions of this report are verified in writing by the designer. Therefore, upon
encountering any site conditions that are perceived to differ materially from those conditions

anticipated in this report, the resident engineer should contact the geotechnical designer
immediately.
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12.0 RECOMMENDATIONS AND SPECIFICATIONS

Below are recommendations for the proposed improvement project. If designers have questions
or disagree with the recommendations, or, if variations in subsurface conditions from those
described herein are observed during construction, the geotechnical designer should be contacted
to verify the applicability of the recommendations. Recommendations in this report may require
modification based on actual subsurface conditions encountered during construction.

e Minor to significant amounts of earthwork, depending on the area of improvement, are
expected. In areas where compacted fill will be placed, complete removal of compressible
surficial materials including topsoil, loose or soft alluvium or fill soil, dry or saturated soil, or
otherwise unsuitable material is required prior to fill placement. A minimum overexcavation
and recompaction of 18 inches is recommended within all areas to receive compacted fill,
and the overexcavation depth is measured from the existing grade. The overexcavation
should extend horizontally a minimum distance of 18 inches from edges of new fills. In cut
areas, the minimum overexcavation and recompaction depth is 12 inches if the difference
between the finished and existing grade is 2 feet or less, and overexcavation is not required if
the difference between the finished and existing grade is greater than 2 feet. In cut areas, the
overexcavation depth is measured from the finished grade. Unless specified on the contract
plans or specifications, the excavated soils (in both fill and cut areas) may be reused as
compacted fill. Actual depths and extent of remedial removals should be determined in the
field by qualified geotechnical personnel during earthwork activities. Remedial excavations,
in areas where new pavement is proposed are addressed in the Materials report (EMIL, 2012g).
Overexcavation and recompaction for the construction of Caltrans Standard earth retaining
structures are presented in Section 8.4, and for Caltrans Standard soundwalls are presented in
Section 8.5.

e All overexcavations should be observed by qualified geotechnical personnel to verify that
firm and unyielding bottoms are exposed. Overexcavated areas should be cleaned of loose
soils and debris and should be observed to be firm and unyielding before receiving fill.

e TFills placed against sloping ground shall be keyed and benched into the sloping ground and
placed as specified in Section 19-6 of the Caltrans Standard Specifications (Caltrans, 2010c).

e The site is underlain by wet, saturated and compressible clayey soil. Fill embankments will
undergo settlement during construction. The maximum calculated settlement due to the
approach embankment construction is presented in foundation reports (EMI, 2012a through
2012f). Any “hard” improvements, such as buried pipes, pavements, and other above-ground
structures should not be constructed until remaining settlement is determined to be within
tolerable limits. It is likely that contractor will be required to re-establish the finish subgrade
surface prior to constructing pavement.

e On-site soils affected by the proposed construction are expected to have medium to very high
expansion potential. On-site native soil and existing fill material within the project area
should not be considered for use as backfill for walls. Additional laboratory tests may be
required during earthwork operations to verify the expansion potential of soils used in
specific areas.

e To mitigate possible uneven movements of buried drainage devices, we recommend
surrounding the bottom of these drainage lines using Sand Bedding. Limits and
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configurations of the Sand Bedding should conform to Caltrans Standard Plan Sheet A62D
(2010b). Material properties of the Sand Bedding should conform to Caltrans Standard
Specifications, Section 19-3.02E(2) (2010c).

Based on the project civil plans, gradient of embankment slope faces are 2H:1V or flatter.
For this condition and to minimize slope erosion and surficial instability, the outer 4 feet of
soil, measured perpendicular from the slope face, should compose of soil possessing a
minimum friction angle of 20 degrees and a minimum cohesion of 225 psf. This material
should be properly keyed and benched into the sloping ground. Majority of the onsite soils, if
placed in accordance with the contract plans and specifications, should be able to meet the
above minimum friction angle and minimum cohesion requirements.

In general, the erosion potential at this site is expected to be minor considering the provisions
for site drainage, slope planting and other measures required by Caltrans. In order to
minimize potential erosion, all finish slopes should be planted as soon as practical after
grading. Local areas may require additional measures at the discretion of the geotechnical
personnel present on-site during construction.

Design of temporary construction slopes and shoring is the contractor’s responsibility during
construction.

It shall be made the contractor’s responsibility to control subsurface and surface water. The
contractor should dewater the site as necessary, if groundwater is encountered. Water should
not be allowed to stand in any excavations. If excavations become flooded, at least the
bottom 8 inches of soil should be removed and replaced, and re-compacted to a minimum
95 percent relative compaction. Additional removals may be required at the discretion of the
resident engineer or geotechnical personnel.
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13.0 LIMITATIONS

This report is intended for the use of OCTA, TRC and Caltrans for design and construction of the
I-5 HOV Improvement Project (Segment 3) between I-5 Mainline Stations 340+00 and 407+50.
This report is based on the project as described and the information obtained from the
exploratory borings at the approximate locations indicated on the attached plans. The findings
and recommendations contained in this report are based on the results of the field investigation,
laboratory tests, and engineering analyses. In addition, soils and subsurface conditions
encountered in the exploratory borings are presumed to be representative of the project site.
However, subsurface conditions and characteristics of soils between exploratory borings can
vary. The findings reflect an interpretation of the direct evidence obtained. The recommendations
presented in this report are based on the assumption that an appropriate level of quality control
and quality assurance (inspections and tests) will be provided during construction. EMI should
be notified of any pertinent changes in the project plans or if subsurface conditions are found to
vary from those described herein. Such changes or variations may require a re-evaluation of the
recommendations contained in this report.

The data, opinions, and recommendations contained herein are applicable to the specific design
elements and locations which are the subject of this report. Data, opinions, and recommendations
herein have no applicability to any other design elements or to any other locations, and any and
all subsequent users accept any and all liability resulting from any use or reuse of the data,
opinions, and recommendations without the prior written consent of EMI.

EMI is not responsible for construction means, methods, techniques, sequences, or procedures,
or for safety precautions or programs in connection with the construction. EMI is not responsible
for the acts or omissions of the Contractor, or any other person performing any construction, or
for the failure of any worker to carry out construction in accordance with the Final construction
drawings and specifications.

Services performed by EMI were conducted in a manner consistent with that level of care and
skill ordinarily exercised by members of the profession currently practicing in the same locality
under similar conditions. No other representation, expressed or implied, and no warranty or
guarantee is included or intended.
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the Atchinso\Topeka and Sonta Fe Railway Overcraossing of San Mateo
Creek, 69 ft. Northerly Along the Railwoy from the Centerline of the
Interstate 5 Freeway Southbound Onramp ot Comino Copistrano
Prolonged to the West and 150t Westerly from the Centerline of
Camino Capistrono. Monument is Set 2.0 ft. below the Trocks.
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OR AGENTS SHALL NOT BF RFSPONSIBLE FOR
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%
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EARTH MECHANICS, INC.
17800 NEWHOPE STREET,
SUITE B

FOUNTAIN VALLEY, CA 92708

ORANGE COUNTY
TRANSPORTATION AUTHORITY
550 S. MAIN STREET
ORANGE, CA 92863-1584

NOTES:

(1) This LOTB sheet was prepared in accordance with the Coltrans Soil
and Rock Logging, Clossification and Presentation Manual (June 2010).
(2) 2.4" samples were taken using a Californig Modified Sampler.

(3) An automatic trip hommer system consisting of o hammer weight of
140 Ibs falling a distonce of 30" wos used to odvonce the drive sampler.

(+4) NOILVA3T3

1% = 50* (4) Conversion foctor from 2.4" Modified California Ring Sampler blowcounts to
o A Standard Penetration Test (SPT) blowcounts is 0.5.
A" Line _ _ A" Line
STA. 340+41; 151" Rt _ _ STA. 340+56; 92" Rt
+210 +210
El. #205.7 ft D> d-— wom
| -ASPHALT. [=
wma: an. Hmwwcmd_m:d_ h__:_.m_q U_.ofmﬂzmo U«Ms: moist;
race fine ittle fine medium
+200 plasticity; PP = h_m tsf. ' > l.—.—lwow +200
Low plasficity.
= 351241 3 %, SANDY Tean CLAY [CLJ; very stiff; olive brown; moist; some El +194.8 £t 118’ ~
7 0%, Fine SAND; low to medium plasticity; PP = 3.25 tsf. Bulk AP e mwam_Lan>mmﬂw_ﬂ__d_,\nmga_‘mw:#aaﬁa_ﬁm GRAVEL,
+190 EIRIE % Poorly graded SAND with SILT (SP-SM]; very loose; olive : nonplastic, weok cementation. +190
wwoss. moist; mostly coarse to fine w>z_u few :or_u_nmrn (B5[2.4T T, @@9 noo_‘_v. m_.nnwn_wﬂu_c :_n_:g n%m>><<mm_.r EE.&@Q am:mm+ n_n_*lﬁ olive
] 9/27/2011 ines L . . . ! rown; moist; little fine mostly coarse to fine
. Encountered existing sewer line, Drilling wos terminated. SAND; few nonplastic fines. -
Ioaaqmm_wamﬁmzwmq_mu. Mhu..vmo_mmm.m Hﬁ 16]1.41 2 @ w__.:mMDuc {SNT; ama_“ca +am=wm olive brown; wet; mostly
+180 Groundwater not Encountered During Drilling s i 7 St Honp ] & 2 06s, +180
36]2.41 3 M Fot CLAY [CH]; very stiff; olive gray slightly moffled with
GWS +176.3 ft O@@. yellowish U..os_._ moist; mms fine SAN| 5%9_._%_. to high
- 10/11/2011 plasticity; trace gypsum; PP = 2.25 1sf, -
8I1.4 4 @ Lean CLAY [CL]; very stiff; olive brown mottled with
+170 groyish brown; moist; +1n_nm fine SAND; low plasticity. 170
—_ -- +
.. Lean CLAY with SAND (CLJ; hord; olive brown; moist; about
@@@9 25% fine SAND; obout 157 low _u_om:n:é T_...mm PP Y 4.5 tsf.
7 [22]1.4] & h@ Lean CLAY [CL]; very stiff; very daork groyish brown; moist; B
little fine m..;_a. low v_n_m:n_:.
+160 10/11 /2011 +160
Terminoted ot EI, +163.3 ft
Hammer Efficiency Rotio (ERi) = 75% |5
+150 e +150
+140 = +140
+130 s +130
+120 +120
] PROFILE
VERTICAL 1" = 10’ ™
HORIZONTAL 1" = 20
Hig—nY = +110
Stationing along "A" Line
+100 t } o - { —rr ! S } } } +100
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Described by OCS 2003 - Found 3¥" US Coost and Geodectic Survey
Bronzed Disk Stamped "F 785 1946", Set in the Top of a Concretfe
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To San Diego

"A" Line

A-11-304

=]

Bridge Abutment. Monument is Located in the Southwesterly Corner of
the Atchinso\Topeka and Sonta Fe Railwgy Overcrossing of San Mateo
Creek, 69 ft. Northerly Along the Railway from the Centerline of the
Interstate 5 Freewagy Southbound Onramp at Camino Capistrano

Prolonged to the West and 150* Westerly from the Centerline of

A-11-305

Quq-juw&ﬁ@

—_—

To Los Angeles

- FOST MILES _ |SHEET| TOTAL
Bist| COUNTY HOUTE TOTAL PROJECT | No. |SHEETS
12 Ora 6.2/8.7

Q- Dol

REGISTERED ENGINEER

AL -
PLANS APPROVAL DATE Bl f
</
3 THE STATE OF CALIFORNIA OR ITS OFFICERS Ny
OF ACENTS SHALL NOT B RESPONSIBLE FOR 53
THE ACCURACY OR COMPLLIENESS OF SCANNED
COPIES OF THIS PLAN SHEET.
EARTH MECHANICS, INC. ORANGE COUNTY
17800 NEWHOPE STREET, TRANSPORTATION AUTHORITY
SUITE B 550 S. MAIN STREET
FOUNTAIN VALLEY, CA 92708 ORANGE, CA 92863-1584
NOTES:

(1) This LOTB sheet was prepared in accordonce with the Coltrans Soil
and Rock Logging, Clossification and Presentation Monual (June 2010).
(2) 2.4" samples were taken using a California Modified Sompler.

(3) An outomatic trip hommer system consisting of a hommer weight of
140 Ibs falling o distance of 30" was used to advance the drive sompler.

! J = T = (4) Conversion foctor from 2.4" Modified Caolifornia Ring Sampler blowcounts to
Camino Capistrano. Monument is Set 2.0 ft. below the Tracks. " = 50" b Standard Penetrotion Test (SPT) blowtounts i% 6.5
A Line _ = _ "A" Line
STA. 345+39; 112" Rt | ol [sTA. 351+62;
e & 119° Rt +210
2l CPT-11-306
g I A-11-305 =
A-11-304 EL. +200.5 f+ @
+200 ASPHALT, — *200
El. +196.9 ft T e m.rimm_pzm%zc [sCl; mm___os.hm_._ brown; dry; mostly medium to
| . . . : ine y some nonplostic fines. —
TS AT @ SILTY SAND with GRAVEL [SHI; yellowish brown; moist; Tiifle 22T AMDODOIHD ™—FoorTy oraded SAND 41 th-CRAVEL T S ST
E7Ta 2 3 @ fine CRAVEL; mostly cogrse to medium SAND; some nonplastic fines. brown; dry; about 30% coorse to fine GRAVEL, max. 1 in.
+190 = /] SANDY Tean CLAY [CLJ; stiff; dark olive_brown; moisi; few fine IR ,.@ dia.; about 66% coarse to fine SAND; about 4% nonplostic +190
I GRAVEL; little fine SAND; medium plasticity. . ] |/ fines. " ; ; ; ; ; ; ; ; :
Poorl RAV th SA ; ol b . 15 11 i C to fine GRAV . 2.5 in, dia.. —
- ENREw, () Conras mﬂ_.mm%nfmm&__m:m_mzw_%uwymc_é Ny ity mesTY w7 O/0) <TLTY SAND TSHT: am:mwmmw_dmmcwcﬁ" ﬂ_wn_,, To moist] mosTTy 10 8 6 4 2 00 200 300 400 500 L
SILTY SAND with GRAVEL [SN]; very dense; olive brown; moist; little u/ coorse to fine SAND; little nonplostic fines. Friction Ratio (%) Tip Beoring (tsf)
+180 2212.4] 4 @@ fine GRAVEL; mostly medium to fine SAND; nonplostic. Fat CLAY [CH]; very sfiff; olive brown; moist; few fine +180
Encountered osphalt debris gt 6-feet. [1e[1.a1 4. @ SAND; high plasticity; PP = 3.25 tsf. 107472011
ENR @ SANDY lean CLAY [CLJ; stiff; olive brown; moist; froce fine GRAVEL; .
- some fine SAND; low plasticity. i - , ; . Terminated ot EL. +186.3 ft -
= = < . o 32124 5 @@@ Lean CLAY [CLJ; very stiff; olive brown; moist; few fine 3
Lean CLAY [CLJ; very stiff; olive brown; mois?; Ii1tle fine SAND; . . g L ik s =
[ZZA 6 @@@ medium_plosticity; PP = 2.5 tsf. SAND; medium ta high plasticity; PP = 3.75 tsf. m
+170 * Lean CLAY with SAND [CLJ; sfiff; dark olive brown; moist; little [ZE[T-Al 6 4 @ +170 W
fine SAND; medium plasticity. =
B (140141 7 @ Legn CLAY [CLJ; sfiff; olive gray moffled with yellowish brown; % | o}
% moist; few fine SAND; medium plasticity; troce ‘gypsum; PP = 1,75 tsf, [50/572.4] 7 H@@ m_nmf.n m*m_..pﬁ_.‘_“_ﬁzﬂﬂ ho_._n: Mﬂq.ﬁ n_cm_.A_+mﬂ5._m3vw«.nw§“"maw_mﬂ: =
— W n & 1 H : .
GWS +159.4 ft 85/12712.4] 8 H@@ Lean CLAY [CLJ; stiff; olive brown fo yellowish brown; moist; = ﬁmmczmnﬂu. 3 WARIETIE YIS TIReS ® 60 =
+160 —| S5 +139.4 11 = few fine SAND; medium plosticity; Cloystone; PP > 4.5 tsf [BEDROCK]. STITAL B (M) >
IIRIEP = = i Z
W@ 5072 TZAL 3 A=()(O)
50/5712.4[10 A= =
150 —— W@@ TBIT A0 (V) +150
- LRGP () 10/17/2011 =
Terminated ot El. +147.1 ft
1071772011 .05 N A
3 Hommer Efficiency Ratio (ERi) = 757
+140 — Terminoted at EIl. +145.4 ft p +140
Hommer Efficiency Rotio (ERI) = 757 Groundwater not Encountered During Drilling
+130 +130
+120 +120
| VERTICAL 1" = 10’
HORI[ZONTAL 1" = 40’
+110 e +110
Stationing along "A" Line
+100 ——— t = } f - } } } } — - - } +100
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= To Son Diego SW 361 PLANS APPROVAL DATE Exp12-31-13
BENCH MARK THE STATE OF CALIFORNIA OR ITS OFFICERS
- OR AGENTS SHALL NOT BE RESPONSIBLE FOR
R . THE ACCURACY OR COMPLETENESS OF SCANNED
Designation: F-785 Elev = 75.717 feet (NAVD B8); 73.413 feet (NGVD29) COPIES OF THIS PLAN SHEET.
Described by OCS 2003 - Found 3% US Coost and Geodectic Survey EARTH MECHANICS, INC. ORANGE COUNTY
Bronzed Disk Stamped “F 785 1946", Set in the Top of o Concrete _qwno NEWHOPE STREET, TRANSPORTATION AUTHORITY
; : 1 SULTE B 550 S. MAIN STREET
Bridge >Jt+am:+. Monument is rona+mﬂ in the moc+3£wm+mﬂ_< Corner of FOUNTAIN VALLEY, CA 92708 ORANGE, (CA 97863.1584
the Atchinso\Topeko and Santa Fe Roilway Overcrossing of San Mateo E
Creek, 69 ft. Northerly Along the Railway from the Centerline of the
Interstate 5 Freeway Southbound Onramp gt Camino Capistrano A-11-313 NOTES:
Prolonged to the West and 150t Westerly from the Centerline of 5 . . .
Camino Capistrano. Monument is Set 2.0 ft. below the Tracks. (1) This LOTB sheet was prepared in accordance with the Caltrans Soil
and Rock Logging, Classification and Presentation Manual (June-2010).
(2) 2.4" somples were token using a California Modified Sompler.
(3) An gutomatic trip hammer system consisting of a hammer weight of
140 Ibs falling o distonce of 30" wos used to advance the drive sampler.
(4) Conversion faoctor from 2.4" Modified California Ring Sampler blowcounts to
Standard Penetration Test [SPT) blowcounts is 0.5.
"A" Line
#e 9
wl...._. me 1 : Pnu I Mv |
E: PLAN 3 ] fes
@ 1" = 50’
& .
Dl 1
m,d To Los Angeles "W Line _
i m STA. 363+53; 371' Lt _
s | A-11-313 A-11-314 -
El. +225.6 ft : I, 42951
= Bulk E SILTY SAND [SM]; Toose to medium dense; olive brown; moist; froce coarse fo fine El, +225.1 £ = a_u =
[Bulk 4 i loose ] 1 ; Bk ASPHALT.
GRAVEL, mox. 2 in. dia.; mostly coarse fo _ﬁr:m SAND; nonplastic. EiiF; a:mx & @ee CLAYEY SAND (SCJ; dark olive brown; moist; frace coorse fo
Poorly graded SAND with SILT and GRAVEL [SP-SM]; Toose to medium dense; olive brown; £ fi . 1in. 1 i i *
+220 bzlz.arz o @@eegﬁ _._+m:m coorse to fine GRAVEL, mox. 2 in. n_.n_m mostly fine SAND; :ozm_om:n. ’ 15[1.4[ 2 @ :_ﬂw_mmm_wﬁm_..*%nhma_._cﬁ_:: u_cm}m_,._wmw_m:,wmm_:a TorHiaRSN taa
e @g SILTY SAND Mm;“ﬂ loose; olive brown; moist; mostly fine SAND; nonplasfic. : rmo:4nrﬂ s.,:ﬂm.mbub _n_wr_w_mﬁc<mww m.ﬁ_mﬂwanﬂm.o_:..ﬁ cﬂo.saw
B SANDY SILT (ML]; stiff to very stiff; olive brown; moist; obout 45% fine SAND; A17.4 moist; abou 7 fine 3 abou % medium plasticity -
about 55% _._o:u__cm:n to low plosticity fines; PP £ 2.0 tsf, ! [541z.413 @@9 J:wwm ﬂﬂ w».w_% _rm,w. .
SILT [ML]; stiff t tiff; ol n; . f AND; SILT wi L)} stiff fo very stiff; Iight olive brown;
+210 LGS ™ e oo, e s ot Drown; meiety T e SIND: namlostic 1 TSITAL i dry 10 moists Iittie fine SAND: low plosticity, . o +210
Leon CLAY [CL]; hord; olive brown; moist; few fine SAND; low plasficity; PP 3 4.5 Tsf. wm_.m;uwaﬁmon fine SAND; about BO% fow plasticity fines;
— 19[1.4[ 5 \$ SILT TML]; hord; olive brown; moist; few fine SAND; nonplosfic fo low plasticity. T812.4] 5 @ Dork cm._<mmUﬂ.o=_._. ~
Lean CLAY [CLT; hord; olive brown; moist; few fine SAND; medium plosticity. / w_r:.mm_puc _ﬁm;r ama_c_a mw:mmg. olive brown; moist; mostly
+200 ELIEX] NG M Lean CLAY with SAND (CL); hord; olive brown; moisT; TiTfle Fine SAND; medium ine SAND; little nonplostic fines. +200
PR @9@ plasticity; PP > 4.5 Mmﬁw. ; 1 W et FUIRILW Leon CLAY [CLJ; hord; olive brown; moist; few fine SAND;
medium plasticity; PP > 4.5 tsf.
(B[4 7 Lean CLAY [CLJ; hord; olive brown; moist; few fine SAND; medium plasficity. 5075 T2.4] T @ Poorly groded SAND with SILT [SP-SMJ; dense; olive brown, - m
SILT [MLT; hord; olive brown; moist; few fine SAND; low plasticity. mﬂw +mmuc_m4u mostly fine SAND; few nonplostic fines. =
+190 TSIZAT B (MO SANDY Tean CLAY [CLJ; very STITT: olive brown; moist; some fine SAND; mediom . asz1/20m ery Cense, +190 <
._, |/ plasticity; PP = 2.25 tsf. Termingted at El. #194.2 ft W_
SRS TR SR T . e T TR TR IT Hommer Efficiency Rotio (ERi) = 75% —
- SIIREPE mmv i dense; olive brown; moist; mostly medium to fine SAND; nonplostic. Groundwater not Encountered During Dri - o
i _uonmw.: oﬂoamn m.w%z%_w: SILT ﬁ_m,uww._._:w«,.\mﬂ« dense;j olive brown; moist; mostly =
medium fo fine ; few nonplostic fines, sy
+180 7612, +
mcmﬁa.@@g 180
n FMMthmrww\wmumHv LCean CLAY [CL]; hard; very dark groyish brown; moist; few =
fine SAND; medium plasticity; Claystone [BEDROCK].
+170 9/21/2011 I
Terminated at EI. +174.1 i 148
Hommer Efficiency Ratio (ERi) = 75%
i Groundwater not Encountered During Drilling =
+160 — +160
B VERTICAL 1" = 10’ I
HORIZONTAL 1" = 207
+150 +150
Stationing along "A" Line
+140 ——— f } } W } } - - f | } } +140

364+00

TEST BORINGS NO. 1
SW NO. 361

SCALE AS SHOWN

363+00

LOG OF

359+00 360+00 361+00 362+00

SW-11
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DEPARTMENT OF TRANSPORTATION

| STATE OF CALIFORNIA

&-Gitrans-

: POST MILES _ [SHEET| TOTAL
Dipt| SOUNTY ROUTE | 10TAL PROJECT | No. |SHEETS
12 Orao 5 6.2/8.1
——— To San Diego =
BENCH MARK 3 €15 “ S a-0
375 6 7 R x
EGISTERED ENGYNEER DATE

Designation: F-785 Elev = 75.717 feet [NAVD 88); 73.413 feet [NGVD29)
Described by 0CS 2003 - Found 3¥%" US Coost and Geodectic Survey
Bronzed Disk Stamped “F 785 1946", Set in the Top of a Concrete
Bridge Abutment. Monument is Located in the Southwesterly Corner of
the Atchinso\Topeka ond Sonta Fe Roilwoy Overcrossing of San Mateo

"A" Line

S. PIRATHIVIRAJ
No. _GE 2963

PLANS APPROVAL DATE Exp 1231013

THE STATE OF CALIFORNIA OR 175 OFFICERS

. . OR AGENIS S NOT BE RESPONSIBLE FOR
Creek, 69 ft. Northerly Along the Railway from .iﬁ mm:.+m15m of the 9 e AGENTS Sats, n%@mﬁﬁmzmw w&%mo
Interstate 5 Freeway Southbound Onromp ot Comino Capistrano SW 372 COPIES OF THIS PLAN SHEET.
vﬂo_.o:mmn_ to the West and _m“ou Westerly from the Centerline of A-11-337 EARTH WECHANICS, INC. ORANGE COUNTY
Camino Copistrono. Monument is Set 2.0 ft. below the Tracks. 17800 NEWHOPE STREET, TRANSPORTATION AUTHORITY
5 SUITE B 550 S. MAIN STREET
To Los Angeles ——= NOTES: FOUNTAIN VALLEY, CA 92708 | ORANGE, CA 97863-1584
(1) This LOTB sheet was prepared in accordance with the Coltrans Soil
A-11-328 mu_|>lz and Rock Logging, Classification and Presentation Monual (June 2010).
= 1" = 50° (2) 2.4" samples were token using a California Modified Sampler.
2 (3) An automatic trip hommer system consisting of a hammer weight of
£ 140 Ibs falling a distance of 30" was used to odvance the drive sampler.
ew (4) Conversion foctor from 2.4" Modified California Ring Sampler blowcounts fo
C
= Standard Penetration Test (SPT) blowcounts is 0.5.
= =€
IAHT
+180 — Fo A-11-328 +180
— El. +174.5 ft |
“II& CLAYEY SAND [SCJ; olive brown; moist; frace fine GRAVEL, mox.'in. dia.; mostly coaorse = N
4 to fine SAND; low plosticity. o
R earxin® 7z O0) SANDY Tean CLAY [CLI; hord; olive brown motfied with yellow; moist; trace fine GRAVEL, = M
max.¥sin. dia.; some medium to fine SAND; medium plasticity; PP » 4.5 tsf. Ao
= + —
@ Olive brown; some fine SAND; medium plosticity. mm
-
+ s |
Yol CLAYEY SAND with GRAVEL [SC]; medium dense; olive brown; moist; about 21% coarse to = m > I.—- Iwwﬂ e
fine GRAVEL, mox. 1 in. dig.; gbout 49% coarse to fine SAND; about 30% medium
= plasticity fines, -
[FZIINIES ] Poorly graded SAND with SILT [SP-SN]; medium dense; olive brown; moist; mostly coarse Bulk m_ Fat CLAY [CH]; olive brown; moist; few fine SAND; medium to high
+150 to fine SAND; nonplastic. plasticity. +150
Trace coarse GRAVEL. i i
22[2.41 5 M :
Q) SANDY Tean CLAY [CLI; very STiTT; olive brownj moist; some ine SAND; medium plasticity. inix sw 7 ) Yery sHER dack yellawish:brown,
. — &@ fine SAND; medium plosticity. o=
[24] [P == SILTY SAND [SM]; medium dense; olive brown; moist fo wet; mostly medium tfo fine SAND; [EXIFE S .. Hard; olive brown; few fine SAND; medium plasticity; trace
o = aonpleatic, ' ' e o0 micaj PP > 4.5 1s¥, -
= SANDY Tean CLAY ([CLJ; hard; dork olive brown to olive brown; moist; few coarse o fine T = = +
83[2.41 7 M@@ GRAVEL, mox. 1.5 in. dia.; some medium to fine SAND; medium plosticity; PP = 4.0 tsf. (af.ar3 4 @ Dark yellowish brown; few fine SAND; low plosticity.
B WO Vm__.u::nr_b« .q.".nx.w gnﬂ_av c+__<m uﬁmm_mﬂozmﬁzma with dark brown; moist; few fine SAND; K l_
i = igh plasticity; Cloystone [BEL . ) 4 - : - - :
o — / Trace fine GRAVEL, max./pin. dio.; few fine SAND; high plasticity; PP > 4.5 tsf. m@® s L R R
+1 .. — ETasTic SILT [WA]; hord; very dark grayish brown; few fine SAND; high plosTicity; — [BEDROCK] : i +130
50751249 4= W) Siltstone [BE0ROCK]. 2 SHIRIEw= (@) - About 1% fine SAND; about 99% high plasticity fines.
| — lack; .5 tsf. — -
EnEnr=0) REFZAT 6/~ (W)U
+120 ; = — 9/29/2011 #120
50/572.4[ 11 m®@ Terminated at El. +123.5 ft
= Hommer Efficiency Ratio (ERi} = 754 -
iy 35(1.412 W® Groundwater not Encountered During Dr A
4 = m
Z +1io0 ; = . +110 <
- OATZAT AW Dark olive brown. 5
) _ = Sk o
= SIRIEPE () Block, =
- — —_—
+ = +
w  +100 ARy = O.0) 1en
L = e
B AT A=) B
+90 . = +90
SOSTZATTA=(M)0W)
7 WTATEA={N) B
+80 ; = - +80
50/4712.4[19 /A
=00 PROFILE
) 5411.4[20 .\M@ VERTICAL 1" = 10’ B
HORIZONTAL 1" = 4p’
+70 9/29/2011 +10
Terminated at El. +73.0 ft
. Hammer Efficiency Ratio (ERi) = 75% Stotioning along "A" Line -
Groundwater not Encountered During Drilling
! W : ! - W - - f e — t
369+00 371+00 373+00 375+00 377+00

LOG OF TEST BORINGS NO. 1
SW NO. 372

SCALE AS SHOWN - SW-15

LAST REVISION [ naTe 1 ATTEN =3 enaTe
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DEPARTMENT OF TRANSPORTATION

A

!

[STATE OF CALIFORN

&G&-aftrans

BENCH MARK

Designation: F-785 Elev = 75.717 feet (NAVD 88); 73.413 feet (NGVD29)
Described by 0CS 2003 - Found 3¥" US Coast and Geodectic Survey
Bronzed Disk Stamped "F 785 1946", Set in the Top of a Concrete
Bridge Abutment. Monument is Located in the Southwesterly Carner of
the Atchinso\Topeka and Santa Fe Railway Overcrossing of Saon Mateo
Creek, 69 ft. Northerly Along the Railway from the Centerline of the
Interstate 5 Freeway Southbound Onramp at Comino Capistrano
Prolonged to the West and 150f Westerly from the Centerline of
Camino Capistrano. Monument is Set 2.0 ft. below the Tracks.

To Son Diego

w392

R e

PLANS APPROVAL DATE

THE STATE OF CALIFORNIA OR (TS5 OFFICERS
OF AGENTS SHALL NOT BE RESPONSIBLE FOR
THE ACCURACY OR COMPLETENESS OF SCANNED
COPIES OF THIS PLAN SHEET.

. POST MILES SHEET| TOTAL
Disik| COUNTY ROUTE TOTAL PROJECT | No. |SHEETS
12 Oro 5 6.2/8.7

REGISTERED ENGMNEER DATE

EARTH MECHANICS, INC,
17800 NEWHOPE STREET,
SUITE B

FOUNTAIN VALLEY, CA 92708

ORANGE COUNTY
TRANSPORTATION AUTHORITY
550 S. MAIN STREET
ORANGE, CA 92863-1584

(+4) NOILYA3T3

NOTES:
1) This LOTB sheet wos prepared in accordance with the Caltrans Soil
PLAN Yo Los Angeies and Rock Logging, Clossification and Presentation Manual (June 2010)
o e (2) 2.4" somples were taken using a Californio Modified Sompler.
A - (3) An gutomatic trip hommer system consisting of o hommer weight of
e 140 Ibs falling o distance of 30" was used to aodvance the drive sampler.
et
- (4) Conversion factor from 2.4" Modified Californio Ring Sompler blowcounts to
em Standard Penetration Test [SPT) blowcounts is 0.5.
nUDJ
5. A-11-348
R El 116.9 ft u.Am R
s & 3 ¥
J] 7718 CLAYEY SAND with GRAVEL (SCJ; medium dense; dark olive
/ ee brown; moist; trace fine GRAVEL, max.%in. dio.; mostly |
/ @@ fine SAND; some nonplastic fines.
+110 : 1o
1212.4] 3 AHXU. Lean CLAY with SAND [CL]; very stiff; olive brown motfled
+100 J.::ﬂ.“_cﬂr c_Lm,..m cmﬂw,w:wa%_.mz little fine SAND; medium +100
asticity; PP = 2, sf.
| (81741 4 g ™ Dark olive brown. |
100 29[2.41 5 @@ M:.umﬂmafmww.x olive brown mottled with very dork brown; PP = 190
| [15[1.4[ 6 @e Lean CLAY [CL]; hord; dark olive brown; moist; obout
10% fine SAND; about 90% medium plasticity fines. T
i a7y O00) Ceon CLAY with SAND [CL); hord; olive brown; moist; TiTile
fine SAND; medium plasticity; PP » 4.5 tsf. +80
N [9]1.4] 8 @ Lean CLAY [CL]; very stiff; very dork brown; moist, few
fine SAND; medium plasticity. B
+70 [FZIIFIED @@ PP = 3.75 tsf. +70
_ | [(T1.4[10 @9 About 127% fine SAND; about B8% medium plosticity fines.
~ ..
Y-
M B (27 A 1T @@@ .n_,u,m_wﬂ%a_.:a brown mottled with white; troce gypsum; PP = +60
O
= | [ZITanzy (W) L
=T
> , . . 2
Q1 [31]Z.4[13 Very stiff; olive brown mottled with dork olive brown;
ﬂ +50 = @@@9 aaoc“m,mxa::m SAND; about 88% medium plosticity fines; PP +50
= 2.75 tsf.
E HiKIED7Z O) L
il [Z6]Z.4]75. @@ Hard; PP = 4.25 tsf. +40
Olive brown mottled with white; obout 9% fine SAND; obout
- 91% medium plasticity fines. ™
- N iy 77 O (D 0) Very stiff; olive brown; PP = 3.75 tsf. +30
i (ITATE AW i
[5812.4[19 M SILT with SAND [MLT; haord; olive brown mottled with groy;
+28 O@ moist; litfle fine SAND; low plasticity; PP ) 4.5 *mqm +20
. (2711.4[20 @ Trace gypsum. v m O m — —l m
VERTICAL 1" = 10’ B
. 10/2/2011 HORIZONTAL 1" = 20°
10 —— Terminated of EIl~+15.4 ft +10
Hommer Efficiency Ratio (ERi) = 754
N Groundwater not Encountered During Drilling .
Statiening along "A" Line
e W - | _ — | : — | — f t

395+00 396+00

397+00

398+00

399+00

LOG

400+00

OF TEST BORINGS
RW NO. 399

SCALE AS SHOWN

S eNATE
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=

> | w

m | wn
>

ol

n | x

> | w

w | ~

x | <
(o]
=
<
o
>
T

GT
<

=

S| E

w | o

S| w

aml| =

w®| o

—

.nH_LD._D

35| ¢

o2 o

S| w

<w| I

ool e

(a4

o

h

>

@

ul

a

=y

Wl o

o =

| o

Z| =T

C|l o

b

ol 2

Zl =

21 4o

[F

—

=z

=T

-

|

=]

7}

z

s}

(&)

DEPARTMENT OF TRANSPORTATION

A

E&-Gftrans-

|

STATE OF CALIFORN

NOTES:

(1) This LOTB sheet was prepared in accordance with the Caltraons Soil
and Rock Logging, Classification and Presentation Monual (June 2010)

A-11-349

B

CPT-11-349

(2) 2.4" samples were token using o Californic Modified Sampler.

(3) An gutomatic trip hammer system consisting of o hammer

140 Ibs falling a distance of 30" wos used to advance the drive sampler,
(4) Conversion factor from 2.4" Modified California Ring Sompler blowcounts fo

weight of

-

To San Diego

A-11-350

Dist| COUNTY ROUTE

POST MILES
TOTAL PROJECT

SHEET
No.

TOTAL

12 Ora 5

6.2/8.7

SHEE T5 |

a- 0k

REGISTERED ENCINEER

PLANS APPROVAL DATE

0. _GE 2963

Expl2=31-13

Standard Penetration Test (SPT) blowcounts is 0.5. . To Los Angeles b7 muﬂm%\wm wmgwmﬁwwﬁmﬂ LS T IEERS
W %3 HE ACCURACY OR COMPLETENESS OF SCANMED
o WAC PLAN S COPIES OF THIS PLAN SHEET. .
. , 3 EARTH MECHANICS, INC. ORANGE COUNTY
1" =50 olE 17800 NEWHOPE STREET, TRANSPORTAT[ON AUTHOR|TY
cl8 SUITE B 550 S. MAIN STREET
+120 — 1 EE— 'L .n” > d.— wm o FOUNTA[N VALLEY, CA 92708 ORANGE, CA 92B63-1584
BENCH MARK | - =
oot Sl S S b "2
] Designation: F-785 Elev = 75.717 feet (NAVD 88); 73.413 feet (NGVD29) Described by OCS 2003 - Found 3¥%" US Coast ond Geodectic El. +113.1 ft FPTAT
Survey Bronzed Disk Stomped "F 785 1946", Set in the Top of o Concrete Bridge Abutment. Monument is Located in the Uil
—_ 3 . . SANDY 1 CLAY [CL]; med tiff to stiff; ol b 3
e Southwesterly Corner of ufjm Atchinso\Topeka ond Sonta Fe Railway Qvercrossing of .mo: Mateo Creek, 69 ft. Northerly Along the moist; mmmq”m w.amﬁm_»“‘_c.awm__..__.h_ﬁamu__ou:m_w«._ aftve Drown; +110
Railway from the Centerline of the Interstaote 5 Freeway Southbound Onramp at Camino Capistranc Prolonged to the West ond 150%
n Westerly from the Centerline of Camino Copistrano. Monument is Set 2.0 ft. below the Tracks.
Lean CLAY with SAND [CLJ; very stiff fo hard; olive brown;
+100 — moist; little fine SAND; medium plasticity; PP = 4.0 tsf. +100
L "z Line | "a" Line OBz 000N Very stiff; PP = 2.5 tsf. o0
STA, 398+69; 102" Lt STA. 398+69; 102" Lt - -
A-11-349 | CPT-11-349 EIa s AW Tean CLAY (CLT; very sTiTf; olive To dork gray] moist;
) trace fine SAND; medium u_om:n_:..
£l +81.7 ft EL. +81.7 ft A PR PP = 3.5 tsf.
+80 Bulk A1 E SILTY SAND ($MJ; Tight yellowish brownj moist; troce fine (2324 6 @@g +80
GRAVEL, max.7in. dia.; mostly medium to fine SAND; some
:c:ﬁEmfn fines. Oha7 @ Dork gray.
= @@g Lean CLAY with SAND [CL]; very stiff; very dork brown;
wﬁ.m?w _m_mﬂ_m%q_gm SAND; medium plasticity. [(32[Z7.4] 8 @@@ Very stiff to hard; dark brown; PP = 4.0 tsf.
CALZ (W) - :
+70 Lean CLAY [CLJ; very stiff; black; moist; few fine SAND; +70
ama_ca plasticity. (EIara 4/ (w) Yellowish brown
T = 3.0 tsf. )
JEr et R | _ W
50 T @ Dark olive brown. (3z21z. 4170 @@9 About 147 fine SAND; obout B&% medium plasticity fines. 60
B @@g Medium stiff; olive brown; about 9% fine SAND; about Erdm @
91% medium plasticity T_._mm PP = 0.75 tsf. il
@@ Very stiff; PP = 2.75 tsf.
+50 2146 +50
| (T6]Z.4l T @@@ m:.m: olive brown mottled with yellowish brown; PP = OTIT.4113 @
1.25 tsf. [ m
GWS +42.4 f+ < AL
+40 IRED 77 O) Olive brown. 072720171 W@@ w“ﬂ*mu_ﬂ.sm_«_a,,_mr%ﬁ N, e, i e GAND; w40 m
mw_.b_m\H.. L CLAY [CL]; hard; light yell h b B t; about =)
_ (WODEA SANDY Tean CLAY [CLY; medium STTFT To STITF; olive brown; W@@ 9% fine m;—_c A W13 low Bttt sy Tis Flassrons L >
ﬂo_ﬂ %Wor;_ m%..“f m._:m SAND; about 70% medium plasticity H@@@ [BEDROCK] . =
ines; s 50/572.4116 A= SILT [WL]; hord; olive brown; moist; few Fine SAND; medium =
+30 TITANT DR fﬂs_mﬁ.ﬂﬂm_mﬂ%zﬂﬂmﬁaﬁwﬁupm_ﬂ_2 olfve brown; moist; = 28;9:: Siltstone: PP > 4.5 tsf [BEDROCK]. o +30 &
1}
50]1.4[17 = Li CLAY [CL); hard; ol b 3 t; few f SAND; ==
AT A0 Tean CLAY, with SAND [CLI; STIff fo very STiff; dork oljve el W@ et u_nfA_n__:n__._.n_hm_“m:m_.nmmm%ﬁm_xmu ew Tine B
U_.os:_ moist; little fine SAND; low to amn._:a plosticity; —
2.0 fsf. REFIZ.AIT8_ =)0 CLAVEY SAND [SCI; very dense; olive brown; moist; mostly
5 [elT.412 M m._: with SAND [ML); sTIff fo very stiff; olive brown; — fine SAND; some low plasticity fines; Sondstone [BEDROCK]. ¥
20 = 20
moist; little fine SAND; non to low u_omrn_J. IEREINL] — T Ted SAND WiTh ST TSP-SHT @ 1 -
z = oorly grade Wi ense; yellowis
| SILT TML]; hord; ofive brown; moist; about 6% fine SAND; = 9.9.5“.. %o_m? mostly fine SAND: few :.o:_u_om,"_m fines: L
about 94% non to low plasticity fines; PP = 4.25 fsf. = Sonds tane Emcmcnx«
/] LA[20 /(M 0 =
4§ SILT with SAND_(WLT; very SHITF Yo hard; olive browm — @ L s Ry et DR +10
moist; little fine SAND; non to low plasticity. 107272011 ow plasticiTty, Ligystone
@@ Tean CLAY with SAND [CLT; FiTT: ol TTied Termingted ot El. +12.5 f meﬂq +w_.wa__mmmmw=ﬂc_mﬂ:w=cw_+_._w ﬂﬂ_mm,m__,_zmmﬂw.msam%cm%m_wmmh_ws_w:
- 31[2.4]15 ean wi iy very stiff; olive gray mottle Fa = o 1 3 |
with white; moist; little fine SAND; low to medium Hammer Efficiency Ratio (ERi) = fines; tone [BEDROCK],
plasticity; PP = 3.0 tsf. Lean CLAY (CL); hard; olive brown; moisf; few fine SAND;
o TIT.ALT6 K() medium_ plasticity; Claystone [BEDROCK]. 5
1071172011
1 Terminoted at £ ; -
Hommer Efficiency Rotio (ERi) = 75%
-10 -10
= VERTICAL 1" = 10" B
HORIZONTAL 1" = 20°
-20 =20
1 I ! E 1 | I 1 1 ]
p—— 10 B8 6 4 2 100 200 uoc. hoo. 500 —
Stationibg €léng A" Line Ficton Rotio () 1o JOAIZOL T T ip eoring (1)
-3g—— “ - 4 | | —+ ” " “ - “ “ “ : -30
397+00 398+00 399+00 400+00 401+00 402+00

LOG OF TEST BORINGS NO. 2

RW NO. 399

SCALE AS SHOWN

R-3

[ LAST REVISION | nate piATTEA =) enaTe




BST] COUNTY ROUTE TOTAL PROSECT | No  |SHEETS
BENCH MARK 12 ORA 5 6.2/8.7
Designation: F-785 Elev = 75.717 feet (NAVD 88); - M %
73.413 feet (NGVDZ29) Described by 0CS 2003 - Found A-11-310 .@
3%" US Coost and Geodectic Survey Bronzed Disk ' P T GEOTECHNICAL PROFESSIONAL DATE
Stomped "F 785 1946", Set in the Top of o Concrete N A i " ARW 349, A A A y
Bridge Abutment. Monument is Located in the A A e
Southwesterly Corner of the Atchinso\lopeka ond PLANS APPRO Eip 123113
Sonto Fe Railway Overcrossing of Son Moteo Creek, w b T w.., s <.Jr _up.”m = :
69 ft. Northerly Along the Railwoy from the CPT-11-311 e ¢ qm__qom al i a:.__ﬁ_‘nﬁm_ m_.Nm icers or ogents
Centerline of the Interstote 5 Freeway Southbound . CPT-11-309 waﬁ.a__Hm& uﬂ%ﬂﬂsw.n ,Hn_.a Hnﬁn_..mw_uﬂwd sheet.
Onramp at Camino Copistrano Prolonged to the West To Son Diego
and 150% Westerly from the Centerline of Camino mMmzmm mwr__ﬂqwammm&mmomquoz AUTHORITY
Capistraono. Monument is Set 2.0 ft. below the .
qmw_ﬂ a A= ine € -5 ORANGE, CA 92863-1584
cks. ' ; } } } f ; } f F
3 EARTH MECHANICS, INC.
350 2 3 4 336 B ! 8 17800 NEWHOPE STREET, SUITE B
3
FOUNTAIN VALLEY, CA 92708
To Los Angeles NOTES:
E (1) This LOTB sheet was prepared in accordonce with the Caltrans Soil
1" = 50° and Rock Logging, Classificaotion and Presentation Manual (June 2010)
B [2) 2.4" samples were token using a California Modified Sampler,
I (3) An qutomatic trip hommer system consisting of a hammer weight of
= 140 Ibs falling a distance of 30" was used to odvonce the drive sampler.
2 % (4) Conversion factor from 2.4" Modified California Ring Sampler blowcounts to
=
= A Stondard Penetration Test (SPT) blowcounts is 0.5.
5 T _ "A" Line
= Lk _ STA. 358+05; 86" Lt
i +
1230 5 A-11-310 e
2|l & El. +225.9 ft &
. i) s Lean CLAY with SAND [CLJ; hord; olive brown; moist; troce r
o) e @ coorse to fine GRAVEL, max. 2 in. dia.; littie fine SAND;
= < medium plasticity.
+220 & "™ PP > 4.5 tsf. +220
- (M)ONQIEA ~— SANDY SILT THLJ; hord; ofive brown; moist; about 337 Fine -
Ov .—- - A.— l“wom Mbm,_cw wvcc,, 67% nonplastic to low plasticity fines; PP >
.5 tsf,
+210 18]1.4T 4 g Lean CLAY with SAND [CL}; very sfiff; olive brown; moist; +210
little fine SAND; medium v_om:.n:_w“ with 3" loyer of
B BTATS @@6 medium to fine Poorly Graded SAND. o v .—- = .d l— = uw;— .— |
EL. +201.9 @ * Fat CLAY [CHJ; hard; olive brown; moist; lifile medium fo =
) fine SAND; high plasticity; troce gypsum; PP > 4.5 tsf. @
+200 MP 30[1.4[ 6 @ PoorTy graded SAND with GRAVEL [SP); dense; olive brown, EL. +199.3 ft +200
YEE m_.J. to moist; mostly medium to fine SAND; few nonplastic
ines.
oy . Very dense. ~ m
- , o m
== #1890 1 1 1 1 1 1 t + 1 _H_EMm._moa..\mm to fine GRAVEL, mox. 1 in. dia.; sampler L | 1 | 1 | +190 uM
ouncing.
Wu 10 8 6 4 2 100 200 300 400 500 W.m q 8 6 4 2 100 200 300 400 500 =
= — Friction Ratio (%) Tip Bearing (tsf) [6012.41 9 uﬂ@@ Lean CLAY [CL]; very stiff; olive brown moffled with _ ) - ]
M yellowish .9.9..3 moist; few fine SAND; medium plasticity; Friction Ratio (%) Tip Bearing (tsf) =
> G 9/21/2011 Claystone; PP = 3.75 tsf [BLDROCK]. FEe
L 10/4/2011 Terminated at E :mﬁ...a__: 107372011 -+
] Terminoted at EL. #189.3 ft Hommer Efficiency Ratio (ERi) = 75% . =
Groundwater not Encountered During Drilling Termingted ot EL. #189.3 #4 =
w
=
+170 w70 |
- B i
O
L
+160 . +160 5
a
|51}
g I~ =
+150 #1850
+140 s +140 "
PROFILE 3
] VERTICAL 1" = 10° B s
HORIZONTAL 1" = 40° ’
130 _ S +130 o
o
o - e
Stationing along "A" Line s
+120 —H—-r-—rp————— | { “ W —— { - . ; } : — f +120 3
350+00 352400 354+00 356+00 358+00 360+00
PREPARED FOR THE BRIBGEHO. ]
DRAWN BY L- —v\o:@ m.. r_._m M. ﬁ—mhﬂ—‘_—{_ZPL - :miﬁb—z—zm Ebrr z o . w&o -m
DESIEN OvERSIGHT FIELD/INVESTICATION B+ m.—.b._.m OF CALIFORNIA PROJECT ENGINEER FOST WILES %
S o HECKED % | &, BiRATHIVIRAD PATE: 9/2011, 10/2011 DEPARTMENT OF TRANSPORTATION 5.62 LOG OF TEST BORINGS 1 OF 2 2
GS GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGLISH) (REV. T/16710] P — I % 1 _ | 7 UNIT: 2998 IBEERAE PRINTE BEARTG REVISIoN DATES SHEET o |Z
FOR'REOUCED PLANS . 2 5 |PROJECT NUMBER & PHASE: 12000202791| EARLIER REVISION DATES ~———cm T T T 1T 1T 1T 1T 117 @




BENCH MARK

Designation: F-785 Elev = 75.717 feet (NAVD 88);
73,413 feet (NGVD29) Described by 0CS 2003 - Found

A-11-313

POST MILES  |SHEET| TOTAL
DIST] COUNTY RAUTE TOTAL PROJECT | No |SHEETS
12 | ORA 6.2/8.7

a@ﬁw

GEOTECHNICAL PRYPESS IONAL

DATE
3¥%," US Coast and Geodectic Survey Bronzed Disk RW 349 @mv
Stomped “F 785 1946", Set in the Top of a Concrete L\D\\Lr\\|\‘\\.\l\ 5. PIRATHIVIRAJ \
z & . no. _GE 2963
Bridge Abutment. Monument is Located in the EXPA2-31-13
Southwesterly Corner of the Atchinso\Topeka and " -1z PLANS APPROVAL DATE
Santa Fe Railway Overcrossing of San Moteo Creek, = The State of California or its officers or agents
69 ft. Northerly Along the Railway from the C sl A 0 S Sk
Centerline of the Interstote 5 Freeway Southbound .m
Onramp at Camino Copistrono Prolonged to the West = ORANGE COUNTY TRANSPORTATION AUTHORITY
and 150% Westerly from the Centerline of Camino fo Son Di P 550 S. MAIN STREET
Copistrano. Monument is Set 2.0 ft. below the o =an Uiege o ORANGE, CA 92863-1584
Tracks. = EARTH MECHANICS, INC.
. >
A-Line ¢ [-5 17800 NEWHOPE m::mm.— SUITE B
} + t } t o = T FOUNTAIN VALLEY, CA 92708
8 3 360 1 2 3 4 -
NOTES:
(1) This LOTB sheet was prepared in gccordonce with the Caltrans Soil
PLAN To Los Angeles and Rock Logging, Clossification and Presentation Manual (June 2010)
i (2) 2.4" samples were taken using a California Modified Sampler.
- 1= ! . " .- .
e = (3) An automatic trip hommer system consisting of o hammer weight of
s 140 Ibs falling o distonce of 30" was used to odvance the drive sampler.
o| ¥ (4) Conversion factor from 2.4" Modified California Ring Sampler blowcounts to
Sl 9
Sk . Standard Penetration Test (SPT) blowcounts is 0.5.
= 2
wvi
+230 A-11-313 v250
El. +225.6 ft T
b Bulk SILTY SAND [SM]; Toose fo medium dense; olive brown; moist; trace coorse to fine GRAVEL, =
max. 2 in. dio.; mostly coarse to fine SAND; some :o:u_nm:n fines.
Poorly graded SAND with SILT and GRAVEL [SP-SM]; Toose to medium dense; olive brown; dry;
+220 [1212.41 2 1 @@eel/ lit1le chorse fo fine GRAVEL, max. 2 in. dic.; mostly fine SAND; few nonplastic fines. +220
SILTY SAND [SM]; loose; olive cﬂoz:. moist; mostly fine SAND; some nonplastic fines.
7 (e[1.4[ 3 @9 SANDY SILT [NLJ; stiff fo very stiff; olive brown; moist; about 45% fine SAND; - I
about 55% nonplastic to low _u_nm:n_J. fines; PP = 2.0 tsf. *
+210 PRI SILT (ML); stiff to very stiff; olive brown; moist; little fine SAND; nonplastic to low plasticity. - - +210
@g Lean CLAY (CLJ; hord; olive brown; moist; few fine SAND; low to medium plasticity; PP > 4.5 tsf. )
7 19]1.4] 5 % SILT [ML); hard; olive brown; moist; few fine SAND; nonplostic to low plosticity. mm N — -
Lean CLAY (CLJ); hord; olive brown; moist; few fine SAND; medium plasticity. © =
@
+200 [EEIFEINS @g wmo: n_.mi with SAND [CLJ); hard; olive brown; moist; ITttle fine SAND; medium plasticity; £ W +200
P > 4.5 tsf. —
£ <
. — [18]1.4] 7 Lean CLAY (CLJ; hard; olive brown; moist; few fine SAND; medium plasticity. = - m
+ SILT TML]; hard; olive brown; moist; few fine SAND; low plasticity. —
o m
— +180 [75]z.4] 8 @ |/ wwz_:_ _mm: nwﬂ [CL); very stiff; olive brown; moist, some fine SAND; medium plasticity; > I.ﬂ d Iw-— N 180 =
= = 2.25 tsf. i
o | SILTY SAND (SM]; dense; olive brown; moist; mostly medium to fine SAND; little nonplostic fines. El. +184.9 ft ; | =
B [STlr.af 9 @ Poor Ty graded SAND with SILT [SP-SM]; very dense; clive brown; moist; mostly medium to fine Bulk A T\\ E SILTY CLAYEY SAND [SC-SMJ; Tight yellowish brown; moist; W
M 7 SAND; féw nonplastic fines. y a_oﬂ*_w medium to fine SAND; some nonplastic to low
+180 (507624110 A4- plasticity fines. L +180 =
W 50/6TZAL10A (DS w7 OO GQ) Lean CLAY_(CLJ; SHTf fo very stiff; very dark groyTen <
ul brown; moist; few fine SAND; low _u_nm?n_:. PP = 2.0 tsf. ==
(39014111 Hﬂ@ #mmmmm_mﬂ {CL); hord; very dark groyish brown; moist; few fine SAND; medium plasticity; (A7 @ Tean CLAY wiTh SAND (CL); SHITF o very STITF; olive brown; -
moist to wet; little fine SAND; medium plosticity. =
e Terminated af £1. H74.1 f1 S0767TZAL 3 A=4(M)(OW Elostic SIUT TWR; hardy very dork gray; moist; froce fine +170 3
Hammer Efficiency Rotio (ERi) = 75% = SAND; high plosticity; Siltstone; PP > 4.5 tsf [BEDROCK]. ~
1 Groundwater not Encountered During Drilling /(1414 M@ = o
— Lt
— —
—1 — —
#1860 5075 TZAL 5 =MW +160 S
_ — | "
SAITAL 6 (M) 2
e 5075241 T AW +150
m EHIRIED = () B
+140 , = = +140
507377241 9 /=M i
=00 PROFILE
7 SRy = ()] VERTICAL 1" = 10° - ~
HORIZONTAL 1" = 20’ .
+130 I — EE— . 10747201 +130 &
Terminoted ot El. +133.4 ft —
| Hommer Efficiency Ratio (ERi) = 75% = M.
m+o+_.03_.3m_ along AT ine Groundwater not Encountered During Drilling "
+120 — “ — ' ! t f ! — } ' i : { f +120 3
359+00 360+00 361+00 362+00 363+00
PREPARED FOR THE FRIbeE o, &
e 2. e . PIRATHIVIRA : RETAINING WALL NO. 349 :
ARpIEN OERSIONE EAELD: TMESTISKIION s STATE OF CALIFORNIA PROJECT ENGINEER F0ST MILES W
TR CHECKED BY | & pIRATHIVIRAJ 0aTE: 9/2011, 10/2011 DEPARTMENT OF TRANSPORTATION 6.62 LOG OF TEST BORINGS 2 OF 2 2
GS GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGLISH) (REV. 7/16/10) ORIGINAL SCALE [N INCHES Al _ 1 _ UNIT: 2998 HiSHEBARD PRI HEARTRE REVISION DATES SHEET of W
FOR REDUCED PL&NS o 1 7 3 PROJECT NUMBER & PHASE: 12000202791 EARLIER REVISION DATES ——o= _ ,_ _ _ _ _ _ _ B




D1IST] COUNTY ROUTE TGTAL PROJEET | N || SHEETS
BENCH MARK 12 ORA 5 6.2/8.17

Designation: F-785 Elev =

Creek, 69 ft. Northerly Along the R

75.717 feet [NAVD 88); 73.413 feet (NGVD29)
Described by OCS 2003 - Found 3¥" US Coost ond Geodectic Survey
Bronzed Disk Stamped "F 785 1946", Set in the Top of a Concrete
Bridge Abutment. Monument is Located in the Southwesterly Corner of
the Atchinso\Topeka ond Santo Fe Railway Overcrossing of San Moteo

woy from the Centerline of the

Interstate 5 Freeway Southbound Onromp at Comino Capistrano
Prolonged to the West ond 150t Westerly from the Centerline of
Camino Copistrano. Monument is Set 2.0 ft. below the Tracks.

To San Diego

GEOTECHNI'CAL PRUFESSIONAL DATE

z
&
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PLANS APPROVAL DATE

The State of California or its officers or aogents
shall not be responsible for the occuracy or
conpleteness of electronic copies of this plan sheet.

ORANGE COUNTY TRANSPORTATION AUTHORITY
550 S. MAIN STREET
ORANGE, CA 92863-1584

EARTH MECHANICS, INC.

17800 NEWHOPE STREET, SUITE B

— _ NOTES: FOUNTAIN VALLEY, CA 92708
ine
+200 STA. 361+81; 87" Rt _ (1) This LOTB sheet was prepared in accordonce with the Caltrans Soil
- - A-11-316 S G ¥
| > ..—.— “.—Q i PR and Rock Logging, Classification and Presentation Monual (June 2010)
El. +192.6 ft T (€l (2) 2.4" somples were token using o Colifornia Modified Sampler.
| SANDY Tean CLAY with GRAVEL (CL}; light yellowish brown; " . — 5
— [Bulk/ D moist; [itHe fine GRAVEL, mox.Fuin, m.a..w.mosm. Charaary {3) An automatic trip hommer system consisting of o hammer weight of
fine SAND; mostly low to medium plosticity fines. &= H H N :
Briz.a 1, @e@ SANDY _mam_ CLAY [CLJ; hard; olive brown; moist; some fine o = 140 __um.:: ing o distance H.u.* uo. .wam cmm.a S.ca,ﬁ:nm the drive sompler.
7 SAND; medium plasticity; PP > 4,5 tsf, ma.“ ru_hu.m T _ = (4) Conversion foctor from 2.4" Modified California Ring Sampler blowcounts to
[2[1.4] 2 Lean CLAY with SAND (CLJ; soff; olive brown; moist; about i +60; iy rd Penetration Test (SPTY bi s
+180 @9 227 fine SAND; about 78%" medium Enm:n:é. fines. % Standord Penetration Test (SPT) blowcounts is 0.5.
60[2.41 3 Poorly graded SAND [SP]; dense;j light olive brown; moist; i s
— .ﬁxnnm fine om.w,mm_ﬂ“_m__.:cm:v. w:._m m% D; few nonplostic fines. Iz
race coorse GRA mox. 3 in. dio.. = - <=
BATAL 4 - Poorly graded SAND with SILT and GRAVEL (SP-SHJ; very CPT-11-318 o A-11-320
+170—1 oWs +168.6 £ AN ; dense; c“f_éﬂca_mﬂrmamx __:__m M,_.:m %Eﬁ: mostly +170
10/6/2011 medium to fine ; few nonplastic fines. ‘@ El. +166.6 f1
| rxiEwdl O0Q) Poorly graded SAND _.M,_m,,\_._ SILT (SP-SH; deneer Gark orive ELy +162:5: 1+ ‘.E ASPHALT. =
brown; moist; about 95% medium to fine SAND; about Lean CLAY [CL]; very soft; very dork brown; moist; few fine
GilT.4[ 6 H@ 3% nonplastic fines. - }H&% SAND; medium _u__aﬂ_un_..J.. B ’ k
+160 = m_ﬂmmmanomw_.wm H”_mﬁﬂ%%xu“ww.aﬂwﬂ _Lun w_oo_.m.f for Fing RO 0C) Elastic SILT (WHJ; hord; dork olive brown; moist; e r:mu — 1 +160
— b 4 1 VEEY, OUrs, ' ' —_— SAND; medium plasticity; Siltstone; PP > 4.5 tsf [BEDROCK].
| [50/572.4[ 7, W@®e® wwz_w_h._.omz Pa_w.sma_:a plasticity; m_mﬂo:m [BEDROCK]. 7517.4] 3 wg About 1% fine SAND; obout 99% medium plosticity fines. |
ERIRIEW = =
+150 = LzEw= 00T 4150
1 EAZATEW IR B = () _
(371410, M© L | | ! I | 1 i ) = i
+140 — 108 & 4 2 100 200 300 400 500 Her2Al W@@@ +140
50/372. 41 11 M@®© Friction Ratio (%) Tip Bearing (tsf) =
= T = 10/5/2011 LA W@ = m
== ) —
341.4112 =M Terminoted at EL. +140.6 ft - — m
5 cise ennEs O AT =DO@ 30 2
z ™ —] ] =y
8 | 5073 TZAIT3 W@@ LD = () i =
- — — =
= IRIEP = " — —
o +120— W@ 5073124110 /={()[W) Aase g
) i — — &
W | 5073 TZALT5 W@@ RITAAT(W) =
50/671.4116 W Elastic SILT with SAND [MH]; hard; very dark gray moftled o m 3
+110 — W@ with pale mm:ci moist; fow ,ﬂ._:m.m.pz_u" amﬁ::h plasticity; 20/612.4112 m®® +110 =
ST AT I@@ Siltstone [BEDROCK]. —
(507872117 AS Efastic SILT [MH]; hard; very dork groy; moist; few fine = 2
& = SAND; medium ploticity; Siitstone; PP 5 4.5 1sf (BEDROCK]. LHIRIRE S () s o 3 .
1.4]18 — » — )
4T iRy = O AT @) RPN -
REF[Z.4[19 1— Fot CLAY [CHJ; very stiff; very dark gray; moist; few fine = i
— M®® SAND; high u_am:n_ﬂﬁ Claystone; PP uou;w tsf [BEDROCK]. EHIRCINES M® B B
i — —
46]1.4[20 (M Elgstic SILT [MH]; hard; very dark groy; moist; few fine - —
+90 ———— O SAND; medium plasticity; Siltstone BEDROCK . [50/472.4[16 W@@ S +90
10/6/2011 =
B Terminated of EI, +91.1 ft AT (M) s
Hommer Efficiency Ratio [(ERi) = 75%
10/4/2011
+59 Terminated ot El. +85.1 f+ +80 »
’ xmsﬁm_‘ Qﬂmnmmm:nv. mo:w (ERi) = ...mw_ - v I o uu _ —l m 3
H
=t roundwoter not Encountered During Drilling VERTICAL 1" = 10° L =
HORIZONTAL 1" = 20° b
+70 - —— —_—— e O O O O O O OO o = +70 &
15
N - e
Stationing along "A" Line o
f f t o } } f f = f { } ; o
361+00 362+00 363+00 364+00 365+00 366+00
o
) PREPARED FOR THE et “
. o e o PAATHIAA s5-022¢ | 5/ N5-N1 CONNECTOR SEPARATION (WIDEN) [}
STATE OF CALIFORNIA| ZrRamvine :
S CHECKED BY | o PIRATHIVIRAY BATE: 9/2011, 10/2011 DEPARTMENT OF TRANSPORTATION 6.70 LOG OF TEST BORINGS 1 OF 3 v
GS GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGLISH) (REV. 7/16/10) SRIETHAL SERLE il NS ! _ I _ 1 % UNIT: 2998 SiSHCERHE PRINTS BERHING REVISION DATES SHEET or W
FOR RECUCED PLANS 3 i A s PROJECT NUMBER & PHASE: 12000202791| FE2RLIER REVISION DATES ——== _ 4 ﬁ — _ _ _ _ ﬁ 5




FOST WMILES _ |SHEET] TOTAL
DIST] COUNTY ROUTE TOTAL PROJECT | No |SHEETS

12 ORA 6.2/8.7

\\%w 8- %\k

GEOTECHNICAL PROFESSIONAL DATE

BENCH MARK

Designation: F-785 Elev = 75.717 feet (NAVD B88); 73.413 feet (NGVD29)
Described by OCS 2003 - Found 3¥" US Coast and Geodectic Survey
Bronzed Disk Stamped "F 785 1946", Set in the Top of a Concrete
Bridge Abutment. Monument is Locoted in the Southwesterly Corner of -

the Atchinso\Topeka and Santa Fe Raoilwoy Overcrossing of San Moteo To Son Diego
Creek, 69 ft. Northerly Along the Railway from the Centerline of the
Interstate 5 Freeway Southbound Onromp ot Comine Copistrano
Prolonged to the West and 150% Westerly from the Centerline of
Comino Copistrono. Monument is Set 2.0 ft. below the Tracks.

. PIRATHIVIRA
zo GE 2963
P p12-31-13

PLANS APPROVAL DATE

g€ I-5 The State of Californio or iis officers or agents
shall not be responsible for the eccuracy or

completeness of electronic copies-of this plan sheel.

ORANGE COUNTY TRANSPORTATION AUTHORITY
550 S. MAIN STREET
ORANGE , CA 92863-1584

EARTH MECHANICS, INC.

To Los Angeles 17800 NEWHOPE STREET, SUITE B
NOTES: FOUNTAIN VALLEY, CA 92708
(1) This LOTB sheet was prepared in occordance with the Caltrons Soil
= and Rock Logging, Classification and Presentation Manual (June 2010)
Ae11353 = (2) 2.4" samples were taken using a California Modified Sompler.
"W Line M, (3) An automatic trip hammer system consisting of o hammer weight of
STA. 364778; 1047 L1 ol 140 Ibs falling o distance of 30" wos used to odvance the drive sompler.,
S8 (4) Conversion factor from 2.4" Modified California Ring Sampler blowcounts to
== A-11-322 Stondard Penetration Test (SPT) blowcounts is 0.5.
+190 - - O
El. +186.7 ft T
= Bulk 8 SANDY Tean CLAY [CL]; olive brown; moist; trace coarse fo fine |
> = .— .ﬂ = Q.— N GRAVEL, max. 1 jn. dia.; ; some medium to fine SAND; mostly
medium’ plosticity fines.
HEO El. +179.3 ft [(55[2.4] 1 M e Leon CLAY with SAND (CL); hard; olive brown; moist; liftle +180
Lean CLAY [CL]; very stiff; olive brown; moist; few fine medium to fine SAND; medium plasticity.
Y
. SAND; medium plosticity. (1514 2 @
g Poorly groded SAND with SILT [SP-SM]; dense; light olive
+170 : brown; mm fo moist; troce fine ow_zmr max. 34 ih. dho.; 50/5TZ.AL 3 \@@9@ CLAVEY mc>z0+ VIR CRAVEL [SCT; very densc; ofive brown; +170
mostly fine ew nonplastic fines. moist; abou coorse to fine GRA max. 1 in, dia.;
@ge Poorly groded w.;_c.ﬂml_ medium dense; olive brown to = d about 30% coarse to fine SAND; obout abz amn__ca u_nm*p_n_._q
_ T P@ «A_w_.,__wm_:m brown; moist; mostly fine SAND; troce nonplastic EE\% N\ mwmmw.ﬂ.zo — I - L
& ense; 11 olive brown; moist, mostly
= Elostic SILT [MH]; hard; very dark groy; moist; few fine o ../ fine SAND; some :o:uﬂe.m:m fines. '
+160 = = SAND; medium plasticity; Siltstone [BEDROCK]. 5075245 = WD) Lean CLAY with SAND [CL); medium STiff fo sTiTT; olive +160
[50/572.4[ 4, m@e@ PP > 4.5 tsf. = brown; moist; little fine SAND; medium plosticity.
N = H@ m_am:n SILT _“ﬂxr wnwn_ mu_n__u_nx mottled ::“,: <.wJ.maﬂmf |
— — rown; moist; few fine SAND; medium plasticity; Siltstone;
FIREw= () = PP > 4.5 tsf [BEDROCK). ' .
+150 TS Wﬁ@@ [50/57T2.4] T W@@ Dark olive gray. ‘ +150
= RER= () L
7= AT ={(W) W@@ m
G —
Z 1140 ‘ = [50/572.41 9 A= +140 <
- 5073 TZAL 8 ={(M)0) = =
S = GATAT (W) . S
.m 49[1.4[ 9 1m® Fat CLAY [CH]; hard; very dork bluish groy; moist; few fine = . =
> L4130 — SAND; medium plasticity; Claystone [BEDROCK]. Go/TZA[TT M®® ME6 o
_.Ir__ REF[Z.4]10 mm@@ Elastic SILT [MH]; hard; very dark gray; moist; few fine = 3
w = SAND; medium plasticity; Siltstone; PP > 4.5 tsf [BEDROCK] . STT.A[12 M® -
ST ALT (M) (L.aMz, = )
i ] =
+120 = REFZAT (00 +120 =
REFZ-A T2 I=4(M)(0) = y
_ = R = () B f
Rk = () = =
+110 = — REFIZATS =)W +110 =
REFIZ. AT ()W = 7
| = TATTALTE ={(M) L w
10[1.4[15 = — i
e M@ B = (.0
+100 — - - = +100
REFIZ.AITE_—={(M)(0) =
W@ ST (M) _
A4 =
+90 = = REFIZ. AT A={WOW +90 "
PRI = = w
=00 = PROFILE =
| = R Hp=() VERTICAL 1" = 10° B -
CIRIEP = () Fof CLAY [CHJ; hord; very dork bIuish grdy; moist; Tew Tine e LT ’ B
- = SAND; medium plosticity; Cloystone [BEDROCK]. 9/28/2011 HORIZONTAL 1" = 20 an o
— Terminated at El. + ft R L
L OC R AR R R e e o Eiriieney fatio (ER) - 151 :
- Terminated at El. +78.8 ft ! Groundwater not Encountered During Drilling - 1
Hammer Efficiency Ratio Hmm; 157 " “
o Groundnater’ ot Encountered cc]:u Drilling Stationing along "A" Line n =
+ — “ e i _, s | ‘, — _ + =
um_u+oo umb+oo 365+00 366+00
. PREPARED FOR THE PRI y |2
DRawN BY R. Jie S. PIRATHIVIRAJ 55-0226 m\ ZMIZA oozzmo._-om mmv>m>._-_oz AE_UMZ H
J. Fang
DESIGN DVERSIGHT FIELD INVESTICAT|ON BY: m-_.b.—.m Oﬂ nbr_mowz_b PROJECT ENGINEER T T -
e o T CHEEER BT | S PIRATHIVIRAY o41Et 9/2011, 10/2011 DEPARTMENT OF TRANSPORTATION 6.70 LOG OF TEST BORINGS 2 OF 3 |
6S GEDTECHNICAL LDG OF TEST BORINGS SHEET [ENGLISH) (REV. T/16/1Q) T — ! # | _ 1 _ UNIT: 2998 TSREGIAD FRINTS BEARTHE REVISION DATES SHEE T o m
FOR REDUCED PLANS o ¥ 2 3 _Uzolwmﬂ.— ZC’:mmm m ﬂIbmm.- ﬂNDDOMONM-m_ EARLIER REVISION DATES ——C _ _ 1_ Aﬂ _ l— _ _ -m




POST MILES _ |SHEET| TOTAL
DIST] |COUNTY ROUTE TOTAL PROJECT | No [SHEETS

12 ORA 5 6.2/8.7

g Pt

GEOTECHNICAL PROFESSIONAL DATE

BENCH MARK

Designation: F-785 Elev = 75.717 feet (NAVD 88); 73.413 feet (NGVD29)
Described by OCS 2003 - Found 3¥%" US Coost and Geodectic Survey
Bronzed Disk Stamped "F 785 1946", Set in the Top of a Concrete .
Bridge Abutment. Monument is Locoted in the Southwesterly Corner of —=—— 'To 50n Hieg
the Atchinso\lopeka ond Sonta Fe Railway Overcrossing of San Moteo
Creek, 69 ft. Northerly Along the Railway from the Centerline of the
Interstate 5 Freeway Southbound Onramp at Camino Capistrano
Prolonged to the West and 150% Westerly from the Centerline of
Camino Capistrano. Monument is Set 2.0 ft. below the Tracks.

5. PIRATHIVIRAJ
Np. _GE 2963
P 12-31-13

PLANS APPROVAL DATE

The State of California or its officers or ogents
shall nof be responsible for the occuracy or
completeness of electronic copies of this plan sheet.

ORANGE COUNTY TRANSPORTATION AUTHORITY
550 S. MAIN STREET
ORANGE, CA 92863-1584

T i EARTH MECHANICS, INC.
B 2 L.o8 Angeles 17800 NEWHOPE STREET, SUITE B
A~ NOTES: FOUNTAIN VALLEY, CA 92708
(1) This LOTB sheet wos prepared in accordance with the Caltrans Soil
E and Rock Leogging, Classification ond Presentation Manual (June 2010)
1" = 50° S (2) 2.4" somples were taken using a California Modified Sampler.
= (3) An gutomatic trip hammer system consisting of a hammer weight of
“A* Line _ ] 140 Ibs folling a distonce of 30" was used to odvance the drive sampler.
TA. 17; 98" Lt & = " s " . e
STA, 366+17; 98" L _ mm (4) Conversion factor from 2.4" Modified California Ring Sampler blowcounts to
Sl Stondard Penetration Test (SPT) blowcounts is 0.5.
+180 Am +180
v A-11-323
— +—
5 El. +173.0 ft L
- “.E ASPHALT,
+170 = mmmm n_r,:_ wﬁ.._.: u_%.__os_m_: brown; dry fo moist; few fine +170
- . ; low 1o medium plosticity.
B m [eBlr.al 1 \@9 SILTY CLAYEY SAND [SC-SM]; dense; yellowish brown; dry to
ol® ; a_c_m”.“ ﬁcﬂmu medium to fine SAND] some nonplastic to low T
K= [ K plasticity fines.
+160 = ; |mwm|| : @@ Lean CLAY with SAND [CLJ; hord; olive brown motfied with L 4160
= ovn—. -11-321 white; moist; little fine SAND; medium plasticity; PP »
A-11-319 T A I(0ED / 4.5 15f, ) R
= | Troce coarse to fine GRAVEL, mox. 2 in. dia.; rig chottered. -
El.+152.4 ft 0 EL. +152.7 ft @ : SILTY SAND (SM]; very dense; olive brown; dry fo moisf;
EVES & 7D SANDY Teon CLAY [CLT; yellowish brown 1o olive brown, — Gz ()@ obout 137 fine GRAVEL, max.¥hin. dia.; about 72% fine
+150 28174 1 e moist; some medium to fine SAND; mostly low to medium e =i SAND; about 15% nonplastic fines. +150
E|_11m _.a 5 il |/ plasticity fines. A S M® Fat CLAY [CH]; olive brown motiled with brown; moist; few
- [8ll.arz SILTY SAND [SM); medium dense; yellowish brown to olive * — fine SAND; high plosticity; Claystone; PP > 4.5 tsf B
brown; moist; :.nnmc:_._.m GRAVEL, max.74in, dia.; mostly ”O@9® ﬁw_m.mcmawunﬁ. f .
T3[7.4] 3 medium_fo fine SAND; little nonplastic fines. T1[Z2.a[ 6 (M live brown; obout 2% fine SAND; about 98% high plasticity
+140 (1312 @@@Q Lean CLAY [CLJ; stiff] olive brown; moist; few fine SAND; _— = fines. ' +— +140
GWS +137.4 f+ A medium_plasticity. — .
107472011 A11.4[ 2 (W) SANDY Tean CLAY (CLJ; sTiff; olive brown, moist; some fine [(3211.41 7_A—= Dork olive brown to black.
= — w_pzm“ dcm:w Emn__ca+U__mm+_n__:+.rﬂmm“ PP = 1.75 tsf. —1 — m
e ark olive brown; wet; low plosticity. - — . . =
i Iz SANDY faf CLAY [CHI; medium stiff to STITT; ofive brown; SOZETZ.ALE A=) Dork olive brown mottled with strong brown. m
= +130 WO wet; some fine SAND! high plosticity; PP = 1.0 tsf. = @O +130 £
g Poorly graded SAND with SILT [SP-SMJ; medium dense; dork [3e[1.47 9. W@ =
= olive brown; wet; mostly fine SAND; few nonplastic fines. = = nNu
M 5 Poorly %_damn_ SAND [SP); Toose; olive brown; wet; about 93/10772.4[10 m®®® Very dark gray. -~
_.I._L +120 = 98% medium to fine SAND; obout 2% nonplostic fines. e ] = +120 H
w B 17,41 B 11 SILTY SAND (SMI; Toose; olive brown; wef; mostly medium to IHIRKIEIP= Elostic SILT [MHJ; hard; dark olive gray; moist; few fine -
i %@ \ Fine SAND: I1tte nonplostic fines. | ¥ m® SAND; high plosticity: Siltstone [BEDROCK]. " L
Lean CLAY [CL); medium stiff fo stiff; yellowish brown; m —
e O0) wet: few fine SAND; low plasticity, SO TZANZ/= {0 EP 243 15t £
+110 % Very stiff; dark grayish cﬁ%s: %ow:mn_ with strong brown; — +110 s
moist; medium plasticity; = 3.15 tsf, [@el1.4[13 ] ~
- (22]T.4[T0 m® Lean CLAY [CLJ; very sfiff; very dark gray; moist; few fine m® L u
—] SAND; medium plosticity; Claystone [BEDROCK]. 5 ”@@ =
BA[Z. 41T (M Faf CLAY (CHJ; hard; dark brown; moisT; few fine SAND; high 0/5712.4[14 A -
+100 ”O@@ plasticity; Claystone; PP > 4.5 tsf [BEDROCK]. = s H +100 o
— . I
22[1.4[12 \m_@ Leon CLAY [CL]; hord; very dork gray; moist; few fine SAND; 46]1.4[15 W@ -
- = medium plasticity; Claysfone [BEDROCK]. = - =
6112.4113 m®®@ ETastic_SILT (WHA]; hord; very dark gray; moist; few fine ReF[2.4]16 m@@ -
+90 = SAND; high plosticity; tstone; PP" > 4.5 tsf [BEDROCK]. = +90
HIRIEP= O) SETATTE ()
B57 A5 = 3 RCFZ.AT8 =
+80 W@@ — ; M@@ +80 w
IR = () elLaT (M) PROFILE 3
| = L 1 1 1 1 1 1 1 I | = VERTICAL 77 =0 i i
— = "= % n
£70 Sz =000 . 0 8 6 4 2 00 200 50 a0 o0 BOSTZAA~(D@ HERIZRIA, AT E 0 +70 o
Friction Rotio (%) Tip Bearing (tsf) 107372011 =
Terminoted of L1, +10.9 1 fenminglieo or £, $12.3 1 &
] T. 5 i =T L T 10/5/2011 Hammer Efficiency Rotio (ERi) = 75% 5 T
Hammer Efficiency Ratio [ERi) = 75% Stationing along "A" Line Terminated at EL. +72.6 ft Groundwater nat Encountered During Drilling o
“ f ! f—— W — { i f — : - : | =
364+00 365400 366+00 367+00 368+00 369+00
. PREPARED FOR THE SRIDGE HO- 7
e PRAMBT 1. Fong R. Jie STATE OF CALIFORNIA S. PIRATHIVIRAJ 55-0226 | D/ N5-N1 CONNECTOR SEPARATION (WIDEN) |7
EIELD INESTISEEDN AN PROJECT ENGINEER P0ST WILES i
TG CHECKED BT | ¢ pIRATHIVIRAJ DATE: B/20T1, 107201 DEPARTMENT OF TRANSPORTATION 6.70 LOG OF TEST BORINGS 3 OF 3 w
B
GS GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGLISH) (REV. 7/16/10) ORIGINAL SCALE IN INCHES ! _ J _ ! % UNIT: Nmmm DISREGARD PRINTS BEARING i L 0 SHEET o W
FOR REDUCED PLANS N . > 3 PROJECT NUMBER & PHASE: 12000202791 EARLIER REVISION Dates ——== _ _ — _| _ _ _ F v“




: POST MILES _ |SHEET| TOT
BENCH MARK DIST| COUNTY. ROUTE TOTAL PROJELT | Mo |SHEETS
S 1
Designation: F-785 Elev = 75.717 feet [NAVD 88); 73.413 feet (NGVD29) @ 12 2| ORA 5 |- 6.2/8.7
Described by 0CS 2003 - Found 3%" US Coast and Geodectic Survey .m.c.

Bronzed Disk Stomped “F 785 1946", Set in the Top of o Concrete A-11-323 " @ r
Bridge Abutment. Monument is Located in the Southwesterly Corner of - I GEOTECHNICAL PROFESSIONAL
the Atchinso\Topeka ond Santo Fe Railway Overcrossing of San Mateo . 1" Sk
Creek, 69 ft. Northerly Along the Raoilwgy from the Centerline of the To San Diego 1 S CE p9E
Interstate 5 Freeway Southbound Onramp ot Camino noumm:m:o \_._:. PLANS APPROVAL DATE
Prolonged to the West and 150% Westerly from the Centerline of i S Trtarat o B e S50 Fioert o arenra
Comino Caopistrono. Monument is Set 2.0 ft. below the Trocks. —_— W /I "A" Line SHalL. ot bE rasEbIe e the EESQqu
NOTES: \“mmw+oo 1 370+00 canpleteness of electronic copies of this plan sheet.
: : ; : 7
(1) This LOTB sheet wos prepared in occordance with the Caltrans Soil H ) ORANGE COUNTY TRANSPORTATION AUTHORITY
and Rock Logging, Classification ond Presentation Monual {Jume 2010) h\ / I wmmzmm ;mwzwwwmwm_ﬂmmm_
" - . 5 . " 2 B
/
(2) 2.4 moau#mw, smw.m taken using a no__*o_..:_w Modi fied moau_m_\.. / g / vrbz EARTH MECHANICS. INC.
(3) An outomatic trip hommer system consisting of a hammer weight of % 6] o @ — 17800 NEWHOPE STREET, SUITE B
140 Ibs falling a distance of 30" wos used to odvance the drive sampler. ~ A-11-326 ;.w o 1*= 50 FOUNTAIN VALLEY, CA 92708
(4) Conversion factor from 2.4" Modified California Ring Sampler blowcounts to A-11-324 & oy .
Standard Penetration Test (SPT) blowcounts is 0.5. 9 Py ..% To Los Angeles
. "A" Line m .Hm._ 5 —_—
STA. 367+14; 89" Rt 7
- "A" Line _ _ "A" Line
> I-ﬂﬂ IWNA STA. 367+63; 91" Lt _ _ STA. 368+42; 77" Rt
El. +1B0.6 ft
18 ———— CLAYEY SAND [SCJ; olive brown; moist; frace coarse to fine - +180
GRAVEL, mox. 2 in. dio.; mostly coarse to fine SAND; little A-11-323
il low b_cm:nlv. fines.
7 6[1.4 @ w>2a<nmﬂ¢mrnr>< .%:. —M_own__ wm:o.z_m_m awﬁ;ﬂ ﬂo_m+m>rmnnm El. +173.0 ft i
ine max.¥4in. dia.; some medium to fine ASPHALT.
+170 — T917.4] 2 medium plosticity, Lean CLAY [CLJ; yellowish brown; dry fo moisf; few fine +170
TEAZO@O N\ froctledorse fo Hne cnrt, nog 3 in: dio. S SHG; o' Vo o plootic
e OraNiLmeL LS 1 m:.Z CLAYEY SAND [SC-SMJ, am:mw_ yellowish brown; dry To
n @ Olive brown, ¢ moist; mostly medium fo fine SAND; some nonplostic to low r
@@ plosticity fines.
] _ Lean CLAY with SAND [CL]; hard; olive brown mottled with
+160 (WOW 0T white; moist; liftle fine 'SAND; medium plosticity; PP > 14
[20]1.47 3 . M 3 : s :
a @ Lean CLAY with SAND [CL]; hard; olive_ brown; moist; little m_ﬂom mnm_mm‘mﬁm wc fine GRAVEL, mox. 2 in. dic.; rig chattered. A-11-326 . -
mediun o fine SAND; medium Blasticity. pEws O/0) about 137 fine GRAVEL, mow. wm__,_,gn__wain_:u_omu% e
+150 — [4012.4[ 6 woow_u. mﬂnm__mn_ SAND :_Hz w_: HmWﬂ_.um:w_ smn::_“ nw_._mmm olive W wﬁ__cn_.o%.cc—m:__m\ _:oznﬁ_vamrn Tﬂmw.a e = ASPHALT. l— +150
\__brown; mostly coorse to fine ew nonplastic fines. —] a olive brown mottled with brown; moist; few
i ST %@@. SANDY SILT [ML); hord; olive brown; moist; abouf 467 medium R fine SAND; high plasticity; Cloystone; PP 4.5 fs7 AL R TR L S L -
b3n.arr g to_fine SAND; about 547% low u:.um.rn:u. ?_._w.m PP > 4.5 tsf. = mostly coarse to fine SAND; few nonplastic fines. —
Lean CLAY <:+: SAND (CLJ; hord; olive brown; moist; froce i1]7.4[ & H@g@ Olive brown; about 2% fine SAND; about 98% high plosticity
fine GRAVEL, max.Ypin. dia.; little medium to fine SAND; = fines Lean CLAY with SAND TCLJ; sTiff; olive brown moftled with
FIAQ —p——— [Z]&A[E @ ara__._a u_cm:n_fn_ 19:x ! ’ M@ ! brown; am.i to wet; little fine SAND; medium plasticity; — +140
Very dork brown. = Dark olive brown to black. PP = 1.75 tsf.

. - 13[1.4[ 9 @ Fat CLAY [CH]; stiff; very dark grayish brown; few fine = [57]2.4] 4 m@@@e@ Elastic SILT [MH]; hord; dark olive brown; moist; few fine - m

r SAND; high plasticity. 5076241 B W@@@ Dark olive brown mottled with strong brown. = wwzm M_%Jmc*_nmmgmwvmfm_imwo:m trace gypsum; A

e o] 30— @@8 Trace SILTY SAND loyers; PP = 1.75 tsf. = [28]1.4[ 5 M® Lean CLAY [CL); hard; gray motfled with brown; moist; few — +130 =

z IE[T.47 9 M® = m__wmmcnw.wﬂm high plasticity; Claystone; trace gypsum =

— m 8 H — . =

= SANDY Taf CLAY [CHJ; STI7T; olive, brown motiled with white; ] = EGirEEy = OO/ 0) Elostic SILT (WH); hord; greenish black; moist; few fine =

= moist; trace fine GRAVEL, max.¥iin. dia.; some fine 93/10712.4[10 M®®® Very dark gray. = SAND; medium _u_oﬂ_n_:.._ Siltstone; PP > 4.5 fsf [BEDROCK] .

_W_ +120 — 517.4[12 SAND; T.__u_._ plasticity. — 79[1.4] 7 M@ +120 m

& ./ SAND: ot ploiate,y ST otive gray; oLsl; some fine GITATLI(N) TTastic SILT TWHT; hord; dark ofive groy; moisT; few fine = -

= (3[7.4[13 Lean CLAY [CL); very stiff; olive gray; moist; few fine = SAND; medium plasticity; Siltstone [BEDROCK]. 50/67[2.4] 8 m®@ B
SAND; low plasticity; PP = 2.5 tsf. 50737417 “@@ PP > 4.5 tsf, = B
. . Lean CLAY with SAND [CLJ; very sfiff; olive brown; moist; — {——| =
+110 (29[z.4114 little fine SAND; medium plasticity. = M® +110 B
Olive brown mottled with dork brown; PP = 2.5 tsf. [46[1.4113 M® = g
- [T0[T-.475 1> CCAYEY SAND wiTh GRAVEL [5C]; medium dense; dark yellowish = =008 = B
brown; moist; tle fine GRAVEL, max. %:: dig.; mostly 5073 T7.4[ 14 H@@ = =
coarse to T:m SAND; few low _u_nmrn_.J. fines. (50/372.4714, — — =
+100 — (1a[2.4[Te SANDY Tean CLAY (CL); soff fo medium STiff; olive brawn; = riEnp= ) +100 o
% moist; some fine SAND; medium plosticity; PP = 0.5 tsf. =) — B
- (A7 £ Legn CLAY (CLJ; hord; yellowish brawn maified with gray; = SO73TZATZ/=(M)(W = k3
— moist; few fine SAND; medium plosticity. REETZA1TE |@@ —; -
= Elostic SILT (MH]; very stiff; block; moist; few fine SAND; * = = "
+90 — REF]2.4[18 (M @ N__medium_plosticity: Sifsstone ' [BEDROCK] = [EHERCINED M@ Very. dark groyish;braun. +90
= we,sﬁ_z *_Q:,, very 9“_: ﬂ%nr uaw_wﬂ mm.mcﬂmm%bzc W@ =
= = igh plosticity; Claystone; PP = s = = -
GHS +82.5 Tt _INEE.\W@ Elastic SILT (MHT; hord; bIGck; moist; few fine SAND; medium = ELTARERINL M@@
9728/2011 = lasticity; Siltstone [BEDROCK]. EM@@ —
R R 11 PR P = () () P> 4.5 tsf. = TEIT A5 A=|(M) +80 "
— LRI = () = <
= ILAZT (W) = REFIZ-ATTE (W)W - b
= S073TZATZ0 7~(N)(UW = N
+70— Sel1.4[72 N@ 7o SZTATTEI(N) +70 2
9/28/20 ; 10/1 1 5
| Termingted ot El. +69.1 ft Termingiediar £, $72.3 £F Terminoted of £l 469.3 ft L o
Hommer Efficiency Rotio (ERi] = 75% L. e Ll m:_m_mﬁ Holio IHH = 1ok, Hommer Efficiency Ratio (ERi) = 75% o
, _ Stationing n__oﬂ_ﬁ A" Line FopriTter o Eosaupteres During DELHiNg Groundwater not mjno:_im_.mn Ouring Dr =
, R _ i I “ W ‘, e - | “ —— 3
365+00 366+00 367+00 368+00 369+00 370+00
PREPARED FOR THE B OB iy %
. o e A— e ROUTE 5/1 SEPARATION (WIDEN) 2

BEGIER mYERSIET : FIELD INVESTICATION BY: STATE OF CALIFORNIA PROJECT ENGINEER FOST WILES 0

TR TR CHECXED BY | < PIRATHIVIRAY oATE: 9/2011, 10/2011 DEPARTMENT OF TRANSPORTATION 6.76 LOG OF TEST BORINGS 1 OF 2 2

G5 CEOTECHNICAL LOG OF TEST BORINGS SHEET [ENGLISH) [REV. 7/16/10) O CTAAL SORE: [Hi. | NCHES: | _ ! _ I _ UNIT: 2998 i Erar e s REVISION DATES SHEET oF W

FOR REDUCED PLANS i 3 2 3 PROJECT NUMBER & PHASE: 12000202791 EARLIER:REVISION DATES 5 _ _ _ L _ \_ _ _ L




OIS CoUNLY ROUTE TOTAL PROJECT | No ' |SHEETS
BENCH MARK A-11-327 12 ORA 5 6.2/8.7
Designation: F-785 Elev = 75.717 feet (NAVD 88); 73.413 feet (NGVD29) @ %
Described by 0CS 2003 - Found 3¥" US Coost and Geodectic Survey &
Bronzed Disk Stamped "F 785 1946", Set in the Top of a Concrete GEOTECHNICAL PROFESS[ONAL DATE
Bridge Abutment. Monument is Located in the Southwesterly Corner of
the Atchinso\Topeka and Santa Fe Railway Overcrossing of San Mateo To Son Diego - _h_n_wﬁw_;b
Creek, 69 ft. Northerly Along the Railway from the Centerline of the TR
Interstote 5 Freeway Southbound Onramp ot Comino Capistrono EhaNs Zu_uwo,&r cwqm -
Prolonged fo the West and 150: Westerly from the Centferline of — __“_. AT e Mﬂ_wamnm%wmw_ﬂmm\n\_.hw_.nhﬁmwhm dordly
Coming Copistrono. Monument is Set 2.0 ft. below the Tracks. 17 370+00 completeness of electronic copies of this plan sheet.
HOTES: H i ORANGE COUNTY TRANSPORTATION AUTHORITY
(1) This LOTB sheet was prepared in occordance with the Caltrons Soil .,h..._, 1£1 V7] wmwzmm z_wwszMmmmemh
and Rock Logging, Clossification ond Presentation Manual (June 2010) 7 2 /! PLAN ’
“ . 3 i - S EARTH MECHANICS, INC.
(2) 2.4" samples were taken using @ Californio Modified Sampler. 3 % B 1" = 50’ 17800 NEWHOPE m+mmm._._ SUITE B
(3) An outomotic trip hommer system consisting of o hommer weight of Py o~ FOUNTAIN VALLEY, CA 92708
140 Ibs falling a distonce of 30" was used to odvance the drive saompler. & . A-11-328
(4) Conversion factor from 2.4" Modified Colifornia Ring Sompler blowcounts to rmr % To Los Angeles
Standard Penetrotion Test (SPT) blowcounts is 0.5. & ¥
' Line _
STA. 369+12; 109" Lt _
* Ling | | Line
STA. 369+48; 80° Rt _ | sTA. 370+20; 115" Lt
+180 A-11-328 2 +180
-
R El. +174.5 ft z L
o sy o 1o Tog SHG: sone Ton AR
1 9
+170 plosticity fines. El. +168.5 ft - +170
4312.41 1 SANDY Tean n_”__s. [CL]; hard; olive brown motfled with Bulk/ 8 SANDY Tean CLAY [CLJ; medium STiff fo stiff; olive
yellow; moist; troce fine om><m_. max.¥sin. a_n_.. some i
| nediun 10 Five SAND: medium u_om.:n_J PP 5 4.5 tof brown; moist; troce coarse to fine GRAVEL; tle fine Ji-
Az @ Olive brown; some fine SAND; medium piosticity.’ ’ RN @ SAND; medium’ plasticity.
+160 —_— +160
AT CORTEY S Sy GVEL [SC e, e v by QZATAD@E ST S0 (9 e e e b ol
= CPT-11-325 gbout' 49% coorse to fine SAND; obout 30% medium plasticit trace fine GRAVEL, mox,lin. n__n_ mostly smn__ca to fine L
} A y T
[ZaTi.a1 4 | fines. SAND; some nonplastic fines.
Poorly groded SAND with SILT [SP-SMJ; medium dense; olive SRS 7 () Teon CLAY with SAND [CL]; hard; ofive brown: moist; Troce
+150 EL. +148.7 ft z brown; moist; mostly coarse to fine SAND; few nomplastic — fine CRAVEL, max./pin. dia.; little fine SAND; low = — L 4150
22]12.4 fines FArEIED plosticity; PP > 4.5 tsf,
ss % Trace coorse GRAVEL. <ble. @@@ r/ Olive brown mottled with grayish brown; medium plasticity.
n 3 =< SANDY Tean CLAY (CL); very sTiff; olive brown; moist; some Lean CLAY [CLJ; hard; olive brown; moist; few fine SAND; =
—— M® fine SAND; medium _u_rm:n:v. : (611.4[5 @ medium plosticity; PP > 4.5 tsf.
+140 o = m__.w«_ SAND G:fsma.ca dense; olive brown; moist fo wet; — +140
[83z.4[ 7 W@@ Mwhc,\v.:_w:cm%_m.__mnﬁ wn_,”__:mgmw_pn_zcacwhﬁamo_:,wMu__uww“__._n +M_:%__.Um 43]2.4] 6 &@@@ w:.Imm»qwﬁ_mE_ __wwa_c:m_ dense; ﬂ_:..w awow..m__.mcao_m+ trace
- = brown; moist; few coarse to fine GRAVEL, mox. 1.5 in. dig.; Ing maie, ygin. digs; mostly:fine SOme -
iy [B11.4r 8 M® some medium to fine SAND; medium plosticity; PP = 4.0 tsf. oA T @ nonplostic fines. o
— = Leon CLAY with SAND (CL]; Jvery stiff; olive brown; moist] m
& = Fot CLAY [CH]; hard; olive Brown mottied with dork brown; froce fine GRAVEL, mox.Jhin. dia.; little fine SAND; =
+130 (5075TZ-4[ 3 H@@ moist; few fine SAND; high plasticity; Claystone Emamon_& metiGn Bl iasiert 8 " P +130 =
z : = Troce. Fine GRAVEL, max. Ui, dia.s Fem fine SAND; high (TarZ.ar 8 )@n) P E Ry 3
o = _u_n_mtn_J_. PP > 4.5 tsf. | re)
[ qq[1.4[10 —(M Elastic SILT [MH]; hord; very dark grayish brown; few fine =
< WO SAND; medium plasticity; Siltstone [BEDROCK]. T2 4 f(W) -
o +120 = Black; PP 3 4.5 tsf. +120 =
rL: (50/5T2.4T T, W@@ @86@ ﬂ,_”__.__‘Mm owﬂ_ocw L_mm\m ﬂm_m SAND; about 81% medium plasticity =
ESIRIFPE O) @e Olive brown mottled with dork brown; about 18% fine SAND; w
+110 — ) obout 82% medium plosticity fines. +110 =
S0/5 12413 W@@ Dark olive brown. o) Very stiff; PP = 3.5 tsf. -
— —] - "
| — lack.
to0 51[1.4]14 M@ Blac @ o m
— = + o
50/47T2.4115 /A— . . | s
M@@ @@@ Olive brown to gray; PP = 2.25 tsf. W
. — i~ =
AN.ALTE m® GNS +91.0 ft [14]1.4[15 @ Lean CLAY [CL]; very stiff; olive brown mofiled with dork o
+90 = wxwmwmo:% brown; moist; few fine SAND; medium plosticity. L +90
SOATZATTA (0O (ZBIZATE 1 (W) OR@)(PA ™ CLAVEY SAND with GRAVEL [SCT; medium dense; very dork
= X . . . _ . . . | = /A wws._m_.: brown; aﬂ_ﬁu about 26% anammmMmo::% m_uw_q“mv AEcx. |
4011.4[18 +— 2 in. dia.; ccoc % coarse to fine abou ow
0 B 6 4 2 100 200 300 400 500 ) . m® : MEAnT () ™\ plasticity fines.
+B80 Friction Ratio (%) Tip Bearing (tsf) 57T H@@ _.mm_: n_.><_ :w_._. MmJ. stiff; black; moist; few fine SAND; — |  +80 w
[50/42.4[19 A= . medium plasticity.
A = Iz (W) Fot CLAY with SAND [CHI; very sTITT; black; moist; froce =
B : — fine CRAVEL, max. 2/5 in. dig.; _::m fine m>z_u high = .«
Terminated at EL. +83.7 ft 54]1.4] 20 uﬂ@ @ plasticity; PP = 3.0 tsf. h
+70 e Fat CLAY [CH]; very stiff; olive gray motfled with white; | +70 o
9/29/2011 moist; few fine SAND; 35: plasticity. I Lt
Terminoted at El. +73.0 f1 xR ZZ OO0) PP = 3.75 tsf. =
- Hommer Efficiency Ratio (ERi) = 75% 9/26/2011 =3 &
. R T Groundwoter not Encountered During Drilling Terminated ot El. +67.0 f+ Ly
m+o_+_03_:m. along "A" Line . ) ) ) _ . Hammer Efficiency Rotio (ERi) = 75% =
} | e } e | : : — 3
367+00 368+00 369+00 370+00 371+00 372+00
PREPARED FOR THE S ¥
e PRAMEY ). Fong R. Jie STATE OF CALIFORNIA | Setimamsiviaay 55-0510 ROUTE 5/1 SEPARATION (WIDEN) 2
’ EIEED” IRYESTIEATIONLRYY PROJECT ENGINEER FoST WILES T
ST OFF BATE SR |5, pIRATHIVIRAY BATE: 34201, 1072011 DEPARTMENT OF TRANSPORTATION 6.76 LOG OF TEST BORINGS 2 OF 2 .
©5 GEOTECHNICAL LOG OF TEST BORINGS SHEET [ENGLISM) (REV. 7/16/10) QRIGINAL SCALE 1N INCHES J _ _ ; ! _ UN[T: 2998 DISREGARD PRINTS BEARING ﬁ _ _ ﬁa?_m_c_a o:nu_ _ _ _ SRRy L B m
8 0 1 z 3 PROJECT NUMBER & PHASE: 12000202791 EARLIER REVIS|ON DATES — o 2
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DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

C&E-G@ftrans-

BENCH MARK

Designation: F-785 Elev = 75.717 feet (NAVD 88); 73.413 feet [NGVD29)
Described by OCS 2003 - Found 3¥" US Coast and Geodectic Survey
Bronzed Disk Stamped "F 785 1946", Set in the Top of a Concrete
Bridge Abutment. Monument is Located in the Southwesterly Corner of
the Atchinso\Topeka and Sonta Fe Railway Overcrossing of San Mateo
Creek, 69 ft. Northerly Along the Roilway from the Centerline of the

Interstate 5 Freewoy Southbound Onromp at Camino Copistrano
Prolonged to the West ond 150 Westerly from the Centerline of
Camino Copistrono. Monument is Set 2.0 ft. below the Tracks.

NOTES:
(1) This LOTB sheet was prepared in occordance with the Coltrons Soil
and Rock Logging, Classification and Presentation Manual (June 2010).
(2) 2.4" samples were taken using a California Modified Sampler.
(3) An outomatic trip hammer system consisting of a hammer weight of
140 Ibs falling o distance of 30" waos used fo advance the drive sampler.

(4) Conversion factor from 2.4" Modified California Ring Sampler blowcounts to
Standard Penetration Test (SPT) blowcounts is 0.5.

: POST MILES _ |SHEET| TOTAL
Dist| COUNTY ROUTE
T
CPT-11-332 TOTAL PROJECT | No. |SHEETS
" 12 Ora 5 6.2/8.7
. @ s
4 @ 8 Lﬁ\a%ﬂ
. REGISTERED ENGINEER | DATE
To San Diego G
S. PIRATHIVIRAJ
N0, _CE 7963
PLANS APPROVAL DATE 1231713
] A" LINE , ) . € 1-5 _ THE STATE OF CALIFORNIA OR JT5 OFFICERS
} | t } } } } } OR AGENTS SHALL NOT BE RESPONSIBLE FOR
345 e 7 8 9 350 1 2 THE ACCURACY OR COMPLETENESS OF SCANNED
COPIES OF THIS PLAN SHEET.
- EARTH MECHANICS, INC. ORANGE COUNTY
To Los Angeles 17800 NEWHOPE STREET, TRANSPORTATION AUTHORITY
SUITE B 550 S. MAIN STREET
FOUNTAIN VALLEY, CA 92708 | ORANGE, CA 92863-1584
N|
B OFF-RAMP CPT-11-306
Z _ “ ! J@ }
8 9 350 1y 2
0
PLAN @

1" = 50°

-
=
™ +
o o
| -- %
e - o
] ol =
=5 Sl
2 e
= = * -
+210 = T la +210
i CPT-11-332 £ CPT-11-306 B
A 200, A
+200 EL. +198.5 ft EL. +200.5 ft 1200
= ] ~ m
_..—M L 1 1 1 1 1 1 ﬂ_.|‘_
—  +190 10 B 6 4 2 100 200 300 400 500 +190 =
W Friction Ratio (%) Tip Beoring [tsf) L 1 1 L 1 1 1 L — w
= 1 107472011 10 8 6 4 2 100 200 300 400 500 = o
st Terminated ot EL. +190.8 ft Friction Ratio (%) Tip Bearing {tsf) =
W *180 : = +180 “n
o 10/4/2011 =
_ - Terminated at EL. +186.3 ft |
+170 +170
+160 = +160
+150 — #7150
+140 — —— +140
n VERTICAL 1" = 10’ N
HORIZONTA 1" = 40°
+130 = - oRlZ0 L ® +130
Stationing along "A" Line i
+120 + } } - : - } i } W : — W W +120
344+00 346+00 348+00 350+00 352+00 354+00

LOG OF TEST BORING NO. 1
SIGN STRUCTURES SS1-3 AND SS1-4

SCALE AS SHOWN SD-12

LLAST REVISION | naTF Py OTTFN =3 snaTE
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DEPARTMENT OF TRANSPORTATION

[FORNIA

STATE OF CAL

&&-Gftrans-

BENCH MARK

A-11-342

2]

. POST MILES  |SHEET| TOTAL
Dist| COUNTY ROUTE TOTAL PROJECT |  No. |SHEETS
12 Ora 5 6.2/8.7

Designation: F-785 Elev = 75.717 feet (NAVD 88); 73.413 feet (NGVD29) 5B OFF -pamp ﬁiﬁmzﬂz s
Described by OCS 2003 - Found 3¥" US Coast ond Geodectic Survey g9
Bronzed Disk Stamped "F 785 1946", Set in the Top of a Concrete 380 :
Bridge Abutment. Monument is Located in the Southwesterly Corner of @
the Atchinso\Topeka and Sonta Fe Railway Overcrossing of San Moteo 2 PLANS APPROVAL DATE
Creek, 69 ft. Northerly Along the Railway from the Centerline of the THE STATE OF CALIFORNIA OR ITS OFFICERS
Interstote 5 Freeway Southbound Onramp at Camino Copistrano e — wwmamwwmw;wﬂhww %@uﬁwﬁ%ﬂﬂm&%ﬁﬂnﬂﬁu
Prolonged to the West and 150% Westerly from the Centerline of e =0 9 b COPIES OF TarS PiAN SHEET
Comino Copistrano. Monument is Set 2.0 ft. below the Trocks. - na" LINE o EARTH MECHANICS, INC. ORANGE COUNTY
i %] 17800 NEWHOPE STREET, TRANSPORTATION AUTHOR|TY
NOTES: — SUITE B 550 S. MAIN STREET
. . . 380 FOUNTAIN VALLEY, CA 92708 | ORANGE, CA 92863-1584
(1) This LOTB sheet was prepared in accordance with the Coltrans Soil
and Rock Logging, Classification and Presentation Monual (June 2010).
(2) 2.4" somples were taken using a California Modified Sampler.
(3) An outomatic trip hommer system consisting of o hommer weight of
140 Ibs falling a distance of 30" was used fo advance the drive sampler.
(4) Conversion foctor from 2.4" Modified California Ring Sampler blowcounts to To ﬁom.ﬂlf
Stondard Penetration Test (SPT) blowcounts is 0.5. PLAN Ngejgq
1" = 50°
i
o
s
o
old
Lo
=3
Jl: A-11-342
==
B (Vs )
+150 - El.+147.6 ft +150
BulK] AYEY SAND with GRAVEL (SC); olive brown; dry, litfle fine GRAVEL, mox.
— 4in, dio.; coorse to fine SAND; some nonplastic fines.
O304 1 O SANDY Tean CLAY [CL]; very stiff; yellowish brown; moist, frace fine
+140 GRAVEL, max.fyin. dig.; some fine SAND; low plasticity fines. +140
[42]z.4T 2 . % wm.c: CLAY [CLI; hard; dork yellowish brown; moist; froce fine GRAVEL, max.
. — Y%in. dia.; few medium to fine SAND; fow plasticity fines; PP > 4.5 tsf, m
r 21113 MAPA Leon CLAY with SAND [CL]; hord; dark yellowish brown, moist; 24 fine m
— 4130 - /owzm_r. max.Y5in. dia.; 19% fine SAND; 79% low plasticity fines. +130 W
nNu 4712.4] 4 M YUWLUU, SILTY SAND with GRAVEL [SM]; medium dense fo dense; dark gray; moisf; _ =
= — ; little fine GRAVEL, max./sin. dic.; medium to fine SAND; low plosticity fines. m
M 12]1.4] 5 M Lean CLAY with SAND [CLT; sfiff; olive brown; moist; few medium fa fine —
w +120 SAND; medium _Dm:nn__: 2n__._mm“ PP = 1.5 tsf. +120 >
| ; medium dense; yellowish brown; moist; few fine
w N 171241 6 Y7 A MUK CRAVEL , max.%in. dia.; medium +cv.1:m SAND; low plasticity fines. =
M SANDY Teon CLAY [CLT; sTiff; yellowish brown; moist; medium fo fine
21417 SAND; low plosticity fines.
+110 = Y *._mn: sTiff; yellowish brown; moist; Tine SAND; low +110
gsticity fines.
| (fi.47 8 @ SANDY STLT [ML]; sofT; yelTowish brown; moist, fine SAND; low plasticity fines.
stiff
. 09-26-2011
Terminated at EL. + 106,1 ft
+100 Hommer Efficiency Ratio (ERi) = 75% +100
+90 — *+30
+80 +80
N VERTICAL 1" = 10°
HORIZONTAL §. = 20F
+70 +70
Stotioning along "A" Line
+60 i W - i | - | e — " - _ i —_— L 460
380+00 381+00 382+00 383+00 384+00

LOG OF TEST BORING NO. 1
SIGN STRUCTURE SS5-4

SCALE AS SHOWN

SD-14

LAST REVISION | na7F Pl OTTER =5 snate




P SHEET| 10T
BENCH MARK DUST| COUNTY ROUTE TOTAL PROSECT | Mo |SHEETS
Designation: F-785 Elev = 75.717 feet (NAVD 88); 73.413 feet (NGVD29) To San Diego 12 | ORA 5 6.2/8.7
Described by OCS 2003 - Found 3%" US Coast and Geodectic Survey AW 387
Bronzed Disk Stomped “F 785 196", Set in the Top of o Concrete v N a- g
mlam_m Abutment. Monument is Located in the Southwesterly Corner of GEOTECHNICAL PROFESSIONAL DATE
the Atchinso\Topeka and Santa Fe Railway Overcrossing of San Maoteo @,
Creek, 69 ft. Northerly Along the Railway from the Centerline of the 5. PIRATHIVIRAJ
Interstate 5 Freeway Southbound Onramp at Camino Copistrano @ CPT-11-347 . _GE 2963
Prolonged to the West aond 150% Westerly from the Centerline of PLANS APPROVAL DATE
Camino Capistrono. Monument is Set 2.0 ft, below the Tracks. CPT-11-345 Tne State of California or its officers or ogents
3 shgll not be responsible for the occurocy or
NOTES: A-11-348 conpleteness of efectronic copies of 35..“.«.23 sheet.
(1) This LOTB sheet was prepared in accordance with the Caltrans Soil "A" Line € 1-5
) R - __u w £ qp fation Ib L 2010) g ORANGE COUNTY TRANSPORTATION AUTHORITY
and Rock Logging, Classification and Presentation Manual (June . ; 2 3 550 S. MAIN STREET
(2) 2.4" somples were taken using o California Modified Sampler. . 390 . ORANGE, CA 92863-1584
(3) An qutomatic trip hommer system consisting of o hammer - 2 _v—lbz mwmﬂx zm,.m_nwn;w.ﬁ.m_zm.
weight of 140 Ibs falling a distance of 30" was used to o 1" = 50’ To Los Angeles Al NE E_STREET, SUITE B
: s 8 |[FOUNTAIN VALLEY, CA 92708
to advonce the drive sampler. ,.m. —
{4) Conversion facter from 2.4" Modified California ol
Ring Sampler blowcounts to Standord ) _ _ "A" Line _ "A" Line |
Penetration Test (SPT) blowcounts is 0.5. |2 CPT-11-345 STA. 394+26; 85" Lt _ STA, 397+27; 14° Lt _
138 EL. +130.4 ft % 0
+ +
I [ CPT-11-347
L. 1203 1t A, A-11-348
+120 +120
El. +116.9 ft
_| M BUIk A~ CCAYEY SAND with GRAVEL (SC); medium dense; dork olive L
Wﬂoz:mhﬂm_ﬂ _J:m ﬁ":m*nx_p___.m_.m max. Ygin. a_a._ mostly
y ine 3 some low plosticity fines.
+110 [(2BlZ. A1 T i -
_ (elT.4rZ_| .
[12]2.4] 3 Lean CLAY with SAND (CLJ; very stiff; olive brown mottled
+100 with dark olive brown; moist; little tine SAND; medium +100
lasticity; PP = 2.25 .—mm
_ [(B11.47 4 "™~ Dark olive brown. |
Hord; dork oli b ttled with dark b PP
+9Q0 [28]2.4] 5 anwm_,,mmw. olive brown mo with very dark brown; +90
_ 51146 Lean CLAY [CLJ; hord; dark olive brown; moist, obouf |
10% fine SAND; about’ 90% medium _u_n_m:n_,:_ fines. N
2212.4[ 7 Leon CLAY with SAND [CL]; hard; olive brown; moist; little
+80 — L@@ fine SAND; medium plosticity; PP > 4.5 tsf. — +80
_| [9]1.4[ 8 @ Lean CLAY [CL]; very stiff; very dork brown; moist; few |
— fine SAND; medium _u_qm:n:« m
+ —
£ 470 s 7 O)\[) PP = 3.75 tsf. e O
b=3
=z
= EnRIEp 2 O Q) About 12% fine SAND; about 88% medium plosticity fines. B w
= =
<T
tiff; oli + i ite; i PPo= e
_W +60 22]2.4[ 11 4 @@@ _mmm wmﬂ.:\m brown mottled with white; trace gypsum; 460 H_
- = Az (W) L -
[E9)
312.4[13 Very stiff; olive brown mottled with dork olive brown; =
+50 (D@H@ED about 127 Fine SAND; about BB% medium plosticity finess PP ——— +50 =
= 2.75 tsf. o
i IRIEIp 7 O L 8
(=}
Ll
. - =
+40 rArEIe 7 (O.0) Hord; PP = 4.25 tsf. D 3
L 1 [ L L 1 1 ] . & & - -
Olive brown mottled with white; about 9% fine SAND; about
— I 4 2 0 100 200 300 400 500 Y2 O 917 medium plosticity fines. 5 _ ’ = Ed
Friction Ratio (%) Tip Bearing (tsf) . s o
1 1 1 1 1 1 1 e [ 46(2.4] 117 Very stiff; olive brown; PP = 3.75 tsf.
+30 +30
107372011 10 8 6 4 2 0 100 200 uom. “_oo 500
5 Friction Ratio (%] Tip Bearing (tsf
_ Terminoted ot EL. +36.0 ft iy 7 Q) L
10/2/2011
i [58]2.4119 SILT with SAND [ML]; hord; olive brown motfled with groy;
+20 ROFILE Terminated ot EL. +30.4 ft (D@ moist: little fine SAND; low plasticity; PP > 4.5 tsf. +20 Lo
=g
7] VERTICAL 1" = 10° rzrrarza W) Trace gypsum. i 3
HORIZONTAL 1" = 40’ i
10/2/2011
+10 e Terminated SioR. +154 ft — 410 ]
Hammer Efficiency Ratio (ER =
| Groundwater not Encountered Du N M
m+ofo:_:@ along "A" Line L
- j | _ | “ “ - : : | 3
umf.oo 389+00 391+00 393+00 395+00 327+00
PREPARED FOR THE . 3
. s rong B s STATE OF CALIFORNIA | S:ommue : RETAINING WALL 387
Vi H . ~
FIELD INVESTICATION BY: PROJECT ENGINEER = s
T CHECKED BY | o pIRATHIVIRAY PATE: 8/2011, 10/2011 DEPARTMENT OF TRANSPORTATION 7.2 LOG OF TEST BORINGS 1 OF 1 g
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REVISED BY
DATE REVISED

S. PIRATHIVIRAJ

J. FANG

CALCULATED-
DESIGNED BY
CHECKED BY

CONSULTANT FUNCTIONAL SUPERVISOR
LINO CHEANG

DEPARTMENT OF TRANSPORTATION

A

1

Dist| COUNTY ROUTE POST MILES _ [SHEET] TOTAL

TOTAL PROJECT SHEETS
12| Ora 5 6.2/8.7
BENCH MARK ’ ]
Designation: F-785 Elev = 75.717 feet (NAVD B8); 73.413 feet (NGVD29) CPT-11-351 Q- ol
Described by OCS 2003 - Found 3¥%" US Coost ond Geodectic Survey REGISTERED ENGINEE DATE

A @/

Bronzed Disk Stamped "F 785 1946", Set in the Top of a Concrete
Bridge Abutment. Monument is Located in the Southwesterly Corner of
the Atchinso\Topeka and Santa Fe Railway Overcrossing of San Mateo
Creek, 69 ft. Northerly Along the Railwoy from the Centerline of the
Interstate 5 Freeway Southbound Onromp at Comino Copistrano
Prolonged to the West and 150% Westerly from the Centerline of € 1-5
Camino Capistrano. Monument is Set 2.0 ft. below the Tracks.

557-1

A-11-350

N0 _GE 2963

PLANS APPROVAL DATE ez 303

THE STATE OF CALIFORNIA OR ITS OFFICERS
OF AGENTS SHALL NOT BE RESPONSIBLE FOR
THE ACCURACY OF COMPLETENESS OF SCANNED
COPIES OF THIS PLAN SHEET.

ELEVATION (ft)

10 Scn Die9® 3 405 EARTH MECHANICS, INC. ORANGE COUNTY
17800 NEWHOPE STREET, TRANSPORTATION AUTHORITY
NOTES: -— \Mﬂm,m_mm mmp__wmm_ . 550 S. MAIN STREET
. | | . - AIN VALLEY, CA 92708 RANGE, CA 92863-1584
(1) This LOTB sheet was prepared in accordonce with the Caltrans Soil 400 TgLe i e
and Rock Logging, Classification ond Presentation Monual (June 2010).
(2) 2.4" samples were token using o California Modified Sompler.
(3) An outomatic trip hammer system consisting of o hommer weight of L PLAN
140 Ibs falling a distance of 30" was used to advance the drive sampler, - 1" = 50° .
(4} Conversion factor from 2.4" Modified California Ring Sampler blowcounts to - M
Stondard Penetration Test (SPT) blowcounts is 0.5. o 2|~
218 L3
4= | x
+ " — | s L2
2 <E A-11-350 ; o
e . < CPT-11-351
7 EI. +113.1 ft & P B
= . w
~ ASPHALT. EL. +110.4 ft @
+110 Bulk 9 m>zaﬂ Tean mwz. ﬁm:.cama_ca STIFf 1o STIff; olive brown; : : +110
5 A 1 3
(6 180 1] @ moist; some fine SAND; medium plasticity
@@ Legn CLAY with SAND [CLJ; very stiff to hard; olive brown;
+100 moist; little fine SAND; medium plosticity; PP = 4.0 tsf. +100
- A3 W)
- | AHVAHV Very stiff; PP = 2.5 tsf
+90 = +90
- [5[7.4I'5 @ Lean CLAY [CL); very stiff; olive fo dark gray; moist;
) e trace fine w__.zc medium Enm.:n_:.. b
- [BZAE A WODOE) PP = 3.5 tsf.
+80 +B80
[T1iarT @ Dark gray.
= 3 i m
Very stiff to hard; dark brown; PP = 4.0 tsf. T!._
+70 +70 =
Yellowish brown. i
B . . . i 1 ! 1 | 1 1 1 J B 2
About 147 fine SAND; about 86% medium plasticity fines, 10 8 5 4 2 100 200 300 400 500
+60 = z Friction Ratio (%) Tip Bearing (tsf) +60 M.
- 10/2/2011 L -
Very stiff; PP = 2.75 tsf. Terminaoted ot EL. +63.4 ft
+50 +50
M A mm@@ SILT (W[ J; hard; Tight qray; majst; frace fine SAND; Tow
140 = plosticity; Siltstone [BEDROCK]. +40
M®e Lean CLAY [CLJ; hord; light yellowish brown; moist; about
— 9% fine SAND; about 91% low plosticity fines; n_s.m.agm =
E [BEDROCK] .
M®®@ SILT [ML]; hord; olive brown; moist; few fine SAND; medium
+30 = n_nm:n_j_._ Silfstone; PP > 4.5 tsf [BEDROCK]. +30
.l.@ Leon CLAY [CLT; hord; olive brown; moist; few fine SAND;
] = medium plasticity; n_nmm,,o_._m [BEDROCK]. |
m@® CLAYEY SAND [SCJ; very dense; olive brown; moist; mostly
+20 =| fine SAND; some low u_nm?n_: fines; Sondstone HmmcmOnE L +20
SN = Poorly groded SAND with SILT [SP-SW; dense; yellowish PROFILE
- = brown; moist; mostly fine SAND; few :o:o_om:n fines; = 5 |
.. = Sandstone _..mmcmonL VERTICAL 1" = 10
30/2712.41 20 @ Lean CLAY (CLI; hard; olive brown; moist; few fine SAND; HORTZONTAL 1" = 20’
+10 low plasticity; Claystone [BEDROCK]. +10
qmwa.:a_w\m“mm___:m -~ Poorly graded SAND with SILT [SP-SMJ; very dense; yellowish
B INATEd-ax i 5 . brown 1o olive; moist; mostly fine SAND; few nonplastic '
o o Hammer Efficiency Ratio (ERi) = 75% s; Sandstone [BEDROCK] B
Stationing along "A" Line Lean CLAY (CLJ; hard; olive brown; moist; few fine SAND;
" | | i medium _uamjn_:: Claystone EmcnomE , ) , r ) .
399+00 400+00 401+00 402+00 403400 404400

LOG OF TEST BORING NO. 1
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EMI BORING LOG 14-137 -5 HOV SEGMENT 3 1-18-2012.6P) EMI LIBRARY CALTRANS 2010.GLB 2f25/12

LOG OF BORING NO. A-11-301

Grade Elevation: 194.9 ft
Boring Depth: 6.5 ft Driller: 2R Drilling ‘ SHEET 1 of 1
. . " o Comments:
Borehole Diameter: 8 Type of Rig: ﬁME 75. . Hammer Enaigy Efficieney: 75%.
Date Drilled: 9.28-11 Hammer Data: 1‘%3“1' atalcn_i an;mlt:r Narthing; 2,114,643 Easting: 6,130,882
Logged By: KK Groundwater Reading:Not Encountered
o o e Test/

= S 3 38 GEOTECHNICAL DESCRIPTION . Z B i
T |e]|e = 2 B 5

£ =3 =t @ < B o

= | EY E H 8 2 s

08 alal 2 |6 2| 58

SILT (ML); dark olive brown; moist.

CP,R

SILTY SAND with GRAVEL (SM); medium dense; dark olive brown; moist; little fine GRAVEL,

1 35 [|1[] max. 3/4 in. dia.; mostly medium to fine SAND; little nonplastic fines.
5 q5ns
'|4:[{ Very dense; coarse to fine SAND.

| 2| 45 |

| Bottom of borehole at 6.5 ft bgs
10 —
15 —

8
20 —

- Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering

Interstate 5 HOV Improvement Project
PCH to San Juan Creek Road

Project Number: 11-137 Date: 2-22-12




EMI BORING LOG 11-137 5 HOWV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 32512

Grade Elevation: 202.6 ft
Boring Depth: 1.5t Driller: Hand auger | SHEET 1 of 1
Borehole Diameter: Type of Rig: Comments:

Date Drilled: 10-4-11 Hammer Data: Hand auger Northing: 2,115,670 Easting: 6,129,912
Logged By: KK Groundwater Reading:Not Encountered

g g GEOQTECHNICAL DESCRIPTION = esll

el = 5 3 ° G Results

T |ole £ i 5 5

HHEERE 22| =%

| S 18]8] & |o =] &8
7. /1 CLAYEY SAND with GRAVEL (SC); olive brown; dry; little fine GRAVEL, max. 1/2 in. dia.; mostly
0 ‘.71 medium to fine SAND; little low plasticity fines.
| Bottom of borehole at 1.5 ft bgs

5 —]
10 —
15—
20 —

. Interstate 5 HOV Improvement Project
Earth Mechanlcs, Inc, PCH to San Juan Creek Road
Geotechnical and Earthquake Engineering
Project Number: 11-137 Date: 2-22-12




EMIBORING LOG 11-137 1-5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB /2512

LOG OF BORING NO. HA-11-308

in. dia.; mostly medium to fine SAND; little low plasticity fines.

Pl R

Grade Elevation: 191.5ft
Boring Depth: 20ft Driller: Hand auger I SHEET 1 of 1
Borehole Diameter: Type of Rig: Comments:
Date Drilled: 10-4-11 Hammer Data; Hand auger Northing: 2,116,069 Easting: 6,129,650
Logged By: KK Groundwater Reading:Not Encountered
_ & i g GEOTECHNICAL DESCRIPTION z Tasy
£ = 3 i P ] Results
s |8|la|l % £ 2~ &
8 | E|E 2 & o =5
c |8|8| = 3 =7 a8
¢ -1 CLAYEY SAND with GRAVEL (SC); olive brown; moist; little coarse to fine GRAVEL, max. 1 1/2

Bottom of borehole at 2.0 ft bgs

Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering

PCH to San Juan Creek Road

Interstate 5 HOV Improvement Project

Project Number: 11-137 Date: 2-22-12




EMIBORING LOG 11-137 1§ HOWV SEGMENT 3 1-18-2012.GPJ EMILIBRARY CALTRANS 2010.GLA 3/25/12

LOG OF BORING NO. A-11-315

Grade Elevation: 196.8 ft
Boring Depth: 6.5 ft Driller: 2R Drilling l SHEET 1 of 1
. i " - Comments:
Borehole Diameter: 8 Type of Rig: gIV:E 75( - Hammer Energy Efficiency: 75%
— . utomatic hammer - i
Date Drilled: 10-20-11 Hammer Data: 140-lbs/30-inch drop Northing: 2,116,016 Easting: 6,129,490
Logged By: KK Groundwater Reading:Not Encountered
_ |8 - g GEOTECHNICAL DESCRIPTION z Test
£ |F g = - @ Resulls
c |ele 5 2 5 ]
glele § |3 82| 7%
GS 818 & |6 2= | &8
ASPHALT.
. 1414 SILTY SAND (SM); olive brown; moist; mostly medium to fine SAND; litlle nonplastic fines.
SANDY lean CLAY (CL); stiff; olive brown; moist; some medium to fine SAND; mostly medium
1 g plasticity fines.
5
2 34 4
i Bottom of borehole at 6.5 ft bgs
10 —
15 —
20 —
=25

- Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering

Interstate 5 HOV Improvement Project
PCH to San Juan Creek Road

Project Number: 11-137 Date: 2-22-12




EMI BORING LOG 11-137 -5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 3725112

LOG OF BORING NO. A-11-329

Grade Elevation: 156.4 ft
Boring Depth: 315 ft Driller: 2R Drilling | sHEET 1 of 2
. , " o Comments:
Borehole Diameter: 8 Type of Rig: ﬁN:E 75{_ : Hammer Energy Efficiency: 75%
A . utomatic hammer o =
Date Drilled: 9.27-11 Hammer Data: 140-lbs/30-inch drop Northing: 2,116,174 Easting: 6,128,653
Logged By: KK Groundwater Reading:20.2 ft on 9-27-11
a o Tesl/
e |F 3 § GEOTECHNICAL DESCRIPTION ) ‘E; o nile
£ BB ¢ |3 iz | g
Slalal 8 |8 £ | 88
L] CLAYEY SAND (SC); olive brown; moist; trace fine GRAVEL, max. 3/4 in. dia.; mostly coarse to
] fine SAND; some low plasticity fines.
Pl, R
5
| SILTY SAND (SM); medium dense; olive brown; moist; mostly medium to fine SAND; little
1 9 nonplastic fines. 8
10 Lean CLAY with SAND (CL); very stiff; yellowish brown to olive brown; moist; trace fine GRAVEL,
2 30 max. 1/2 in. dia.; little fine SAND; mostly medium plasticity fines; PP = 2.5 tsf. 14 108
Encountered interbedded SILTY SAND layers.
15
Poorly graded SAND with SILT (SP-SM); medium dense; olive brown; moist; mostly medium to
3 9 fine SAND; few nonplastic fines. g
= ! Dense; light olive brown; wet.
4 54 27 92 DS
25

(continued)

Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering

Interstate 5 HOV Improvement Project
PCH to San Juan Creek Road

Project Number: 11-137 Date: 2-22-12




MI BORING LOG 11-137 F5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 3/25(12

(CONTINUED) LOG OF BORING NO. A-11-329

N 07 Comments: 1 SHEET 2
Date Drilled: H27:11 Hammer Energy Efficiency: 75% of 2

Logged By: KK
. | & - |z GEOTECHNICAL DESCRIPTION z Test
£ = a i © B Results
A IR RE gz ¢
& | E|§ g © 8| 2%
_29 u | o m a = ok
. [ SILTY SAND (SM); loose; light olive brown; moist; mostly fine SAND; little nonplastic fines.
5 7 1T 25
] Lean CLAY (CL); very stiff; light olive brown; moist; few fine SAND; mostly medium plasticity
fines.
@ Fat CLAY (CH); very stiff; dark yellowish brown; moist; trace fine SAND; mostly high plasticity
6 35 fines; PP = 3.0 tsf. 37 8 |c
B Bottorn of borehole at 31.5 ft bgs
356 —
40 —
45 —
50 —

Interstate 5 HOV Improvement Project

4 Earth MeChan'css Inc. PCH to San Juan Creek Road

Geotechnical and Earthquake Engineering
_E Project Number: 11-137 Date: 2-22-12




EMI BORING LOG 11137 k5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 1/25/12

LOG OF BORING NO. A-11-330

Grade Elevation: 136.9 ft
Boring Depth: 6.5 ft Driller; 2R Drilling ] SHEET 1 of 1
" : " i Comments:
Borehole Diameter: 8 Type of Rig: EME 75' . Hammer Energy Efficiency: 75%
Date Drilled: 9-27.11 Hammer Data: 1:53’“3‘3"5_. ighid Northing: 2,115,673 Easting: 6,128,138
Logged By: KK Groundwater Reading:Not Encountered
a =3 Test/

= |8 < |8 GEOTECHNICAL DESCRIPTION |z Jesth
~ |a|e £ 2 o g

5 al|l @ 7] = i o

& |E|E H & 8= | 2%
OD o | a o U] = aa

‘1411 SILTY SAND with GRAVEL (SM); medium dense; brown; dry, litile coarse to fine GRAVEL, max.
1.5 in. dia.; mostly coarse to fine SAND; little nonplastic fines; trace COBELES.

1 12
SILT (ML); very stiff; olive brown; dry; few fine SAND; mostly nonplastic fines.
5 ;
Moist.
2 55
| Bottom of borehole at 6.5 ft bgs
10 —
15 —
20 —
-25

) Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering

PCH to San Juan Creek Road

Interstate 5 HOV Improvement Project

Project Number: 11-137 Date: 2-22-12




EMI BORING LOG 11-137 15 HOV SEGMENT 3 1-13-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 3/25M2

Grade Elevation: 154.2 ft
Bating Degth: 6.5 ft Driller: 2R Drilling | sHEET 1 of 1
: ’ " iz Comments:
Borehole Diameter: 8 Type of Rig: ithE 75t. : Hammer Energy Efficiency: 75%
— . utomatic hammer . o
Date Drilled: 9-26-11 Hammer Data: 140-1bs/30-inch drop Northing: 2,116,380 Easting: 6,128,327
Logged By: KK Groundwater Reading:Not Encountered
- § - g GEOTECHNICAL DESCRIPTION = RTESU
A s | s ‘g :: ® o esulls
= = = B =4 3 o
| E|E| % = 23| 9e
S1818| 8 |3 27| &8
4.1 SILTY SAND (SM); brown; dry; mostly coarse to fine SAND; some nonplastic fines.
0
A141 Lean CLAY with SAND (CL); very stiff; olive brown; moist; little fine SAND; mostly medium
—l \plasticity fines. i
1] 21 .
Trace coarse to fine GRAVEL, max. 1 in. dia..
5
Encounter roots,
2 57
| Bottom of borehole at 6.5 ft bgs
10 —
15
20 —
=25
— . Interstate 5 HOV Impraovement Project
= o
i Earth MeChaan55 Inc. PCH to San Juan Creek Road
= Geotechnical and Earthquake Engineering
— Project Number: 11-137 Date: 2-22-12




EMI BORING LOG 11-137 5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLE 3125112

LOG OF BORING NO. HA-11-333

Grade Elevation: 197.3 ft
Boring Depth: 1.5 ft Driller: Hand auger | SHEET 1 of 1
Borehole Diameter; Type of Rig: Comments:
Date Drilled: 10-4-11 Hammer Data: Hand auger Northing: 2,115,786 Easting: 6,129,842
Logged By: KK Groundwater Reading:Not Encountered
2 =3 > Test/
= |2 3 % GEOTECHNICAL DESCRIPTION . g Rezi"s
T |o|e < 8 5 o
HHHERE iz| 35
S |88 5 | & =] 52
kil 1771 CLAYEY SAND with GRAVEL (sc?; olive brown: dry; some fine GRAVEL, max. 1/2 in. dia.;
0 mostly medium to fine SAND; little low plasticity fines.
Bottom of borehole at 1.5 ft bgs
5 —
10 —
18 —
20 —
=25

Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering

Interstate 5 HOV Improvement Project
PCH to San Juan Creek Road

Project Number: 11-137 Date: 2-22-12




LOG OF BORING NO. HA-11-334

EMI BORING LOG 11-137 k-5 HOV SEGMENT 3 1-18-2012.GPJ EM| LIBRARY GALTRANS 2010.GLB 3/25112

Grade Elevaticn: 156.6 ft
Boring Depth: 50ft Driller: Hand auger ‘ SHEET 1 of 1
Borehole Diameter: Type of Rig: Comments:

Date Drilled: 9-26-11 Hammer Data: Hand auger Northing: 2,116,905 Easting: 6,127,757
Logged By: KK Groundwater Reading:Not Encountered

.l -~ | 8 GEOTECHNICAL DESCRIPTION 2 Jest

g |F g = @ i Results

o a2 e = 1 <
§|28|8] £ |3 iz| o<
S13|8] & |8 =7 | 8
140 SILTY SAND with GRAVEL (SM); yellowish brown; moist; little fine GRAVEL, max. 3/4 in. dia.;
-]-}1 mastly medium to fine SAND; some nonplastic fines.
0

57 Bottom of borehole at 5.0 ft bgs
10—
15 —
20 —

25

Earth Mechanics, Inc.

Interstate 5 HOV Improvement Project
PCH to San Juan Creek Road

Geotechnical and Earthquake Engineering

Project Number: 11-137 Date: 2-22-12




LOG OF BORING NO. A-11-335

EMI BORING LOG 11137 -5 HOV SEGMENT 4 1-18-2012.GPJ EM| LIBRARY CALTRANS 2010.GLB 3/2512

Grade Elevation: 169.6 ft
Boring Depth: 6.5 ft Driller: 2R Drilling 1 SHEET 1 of 1
. . " - Comments:
Borehole Diameter: 8 Type of Rig: ‘(;I‘u:E '.f5r - Hammer Energy Efficiency: 75%
T Py . utomatic hammer L o
Date Drilled: 10-20-11 Hammer Data; 140-Ibs/30-inch drop Northing: 2,116,601 Easting: 6,128,522
Logged By: KK Groundwater Reading:Not Encountered
_ |8 - g GEOTECHNICAL DESCRIPTION Z T
£ : . ‘B ﬂ o @ Results
= |ga|2| % |EZ 2= &
2 | E|E H & B =
S 188l & |& 2= | 58
ASPHALT.
] SILTY SAND with GRAVEL (SM); brown; moist; little fine GRAVEL, max. 1/2 in. dia.; mostly
o coarse to fine SAND; some nonplastic fines. CP R
Lean CLAY with SAND (CL); stiff to very stiff; gray to olive gray; moist; little fine SAND; mostly
T 1 6 medium plasticity fines.
5
2 2y
| Boltom of borehole at 6.5 ft bgs
10 —
15 —
20
25

Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering

Interstate 5 HOV Improvement Project
PCH to San Juan Creek Road

Project Number: 11-137 Date: 2-22-12




EMI BORING LOG 11-137 k5 HOV SEGMENT 3 1-18-2012.GP.) EMI LIBRARY CALTRANS 2010.GLB 3/2612

LOG OF BORING NO. HA-11-336

Grade Elevation: 148.0 ft
Boring Depth: 5.0ft Driller: Hand auger ‘ SHEET 1 of 1
Borehole Diameter: Type of Rig: Comments:
Date Drilled: 10-11-11 Hammer Data: Hand auger Northing: 2,116,957 Easting: 6,128,292
Logged By: CP Groundwater Reading:Not Encountered

_ |8 . g GEOTECHNICAL DESCRIPTION z ==l

Ll 8 5 ® 2 Results

s |33 ki b= s_| 3

a2 | E|E & BT =
Slala| & |¢ == | 88

A7 SILTY SAND (SM); light yellowish brown; moist; trace fine GRAVEL, max. 1/2 in. dia.; mostly
--| 1 coarse to fine SAND; little nonplastic fines.
0 R
5 —
Bottom of borehole at 5.0 ft bgs

10 —
15 —
20 —

Earth Mechanics, Inc.

Interstate 5 HOV Improvement Project
PCH to San Juan Creek Road

F

Geotechnical and Earthquake Engineering

Project Number: 11-137 Date: 2-22-12




EM| BORING LOG 11-137 k5 HOV SEGMENT 3 1-18-2012.GPJ EM| LIBRARY CALTRANS 2010.GLB 3/25M12

LOG OF BORING NO. HA-11-338

Grade Elevation: 164.6 ft
Boring Depth: 5.0 ft Driller: Hand auger ‘ SHEET 1 of 1
Borehole Diameter: Type of Rig: Comments;
Date Drilled: 10-11-11 Hammer Dala; Hand auger Northing: 2,116,709 Easting: 6,128,122
Logged By: CP Groundwater Reading:Not Encountered
a o Teslf
€ E 3 E GEOTECHNICAL DESCRIPTION . -MZ el
£ gm é. E-g 5 _‘_2: 9 a o
Slald| 8 |6 £-| 88
“[4:[ 4 SILTY SAND (SM); light yellowish brown; moist; trace fine GRAVEL, max. 1/2 in. dia.; mostly fine
- 1 SAND; little nonplastic fines.
0 R
5 Bottom of borehole at 5.0 ft bgs
10 —
—
15—
20 —
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EMI BORING LQG 11-137 k5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 3/25/12

LOG OF BORING NO. A-11-339

Grade Elevation: 157.8 ft
Boring Depth: 3M.5# Driller: 2R Drilling | SHEET 1 of 2
. . " . Comments:
Borehole Diameter: 8 Type of Rig: ﬁl‘V:E 751_ . Hammer Energy Efficiency: 75%
R~ . utomatic hammer - .
Date Drilled: 9-26-11 Hammer Data: 140-1bs/30-inch drop Northing: 2,116,519 Easting; 6,128,082
Logged By: KK Groundwater Reading:Not Encountered
- | & - g GEOTECHNICAL DESCRIPTION 2 Test
s | F 8 i 4 @ Restlts
T |zl < 8 3 g
= =% o @ £ e a
o E| E E o e g
S l8l8] & |6 2| 38
411 SILTY SAND with GRAVEL (SM); brown; dry; little fine GRAVEL, max. 3/4 in. dia.; mostly coarse
to fine SAND; little nonplastic fines.
0 R
I SANDY lean CLAY with GRAVEL (CL); stiff; yellowish brown; moist; little fine GRAVEL, max. 3/4
in. dia.; some medium to fine SAND; mostly low plasticity fines.
5
) 1] 27 / 13
0
1 SANDY lean CLAY (CL); hard; yellowish brown; moist; trace fine GRAVEL, max. 3/4 in. dia.; some
5 49 / medium to fine SAND; mostly low plasticity fines; PP > 4.5 sf. 14 113
-
L Lean CLAY with SAND (CL); hard; dark yellowish brown; moist; littte medium to fine SAND;
3 15 mostly low plasticity fines. 22
2 SANDY lean CLAY (CL); hard; olive brown; moist; trace fine GRAVEL, max. 1/2 in. dia.; some
4 25 medium to fine SAND; mosily low to medium plasticity fines; PP > 4.5 tsf. 17 108 |uu

(continued)
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EMIBORING LOG 11-137 k-5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 3r26/12

(CONTINUED) LOG OF BORING NO. A-11-339

M 96 Comments: LSHEET
Date Drilled 9-26-11 Hammer Energy Efficiency: 75% 2 0of 2
Logged By: KK
2 ] Test/
e | & 5 g GEQOTECHNICAL DESCRIPTION . 2 R
£ < % g “‘g .é 5 . é
& | E|E g GE o
| 8 1als8] 2 | & gt | 23
- SANDY SILT (ML); hard; light yellowish brown; moist; some fine SAND; mostly low plasticity fines.
| 5| 14 13
30
PP > 4.51sf.
6 34 15 107
| Bottom of borehole at 31.5 ft bgs
35—
40 —
45 —
50 —
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Geotechnical and Earthquake Engineering
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Date: 2-22-12




EMI BORING LOG 11-137 -5 HOV SEGMENT 3 1-18.2012.GPJ EMI LIBRARY CALTRANS 2010.GLB /25112

LOG OF BORING NO. A-11-340

Grade Elevation: 1479 ft
Boring Depth: 5.8 ft Driller: 2R Drilling l SHEET 1 of 1
: ; " iy Comments:
Borehole Diameter: 8 Type of Rig: EI‘\I:E 75f - Hammer Energy Efficiency: 75%
& 3 2 utomatic hammer 7 . 2 .
Date Drilled: 10-20-11 Hammer Data: 140-1bs/30-inch drop Northing: 2,117,048 Easting: 6,127,948
Logged By: KK Groundwater Reading:Not Encountered
o
= |2 5 | 8 GEOTECHNICAL DESCRIPTION z R
E 8 B o @ esulls
£ |s|a| & |32 S| 8
E E ) (=g
| S 18|83 & |6 $=| 58
ASPHALT.
Fat CLAY (CH); very stiff; dark olive gray; moist; few fine SAND; mostly high plasticity fines;
9 Claystone [BEDROCK)].
1 21
5
2 | 504"
& Bottom of borehole at 5.8 ft bgs
10 —
15 —
20 —
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EMI BORING LOG 11-137 15 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 3/25112

LOG OF BORING NO. HA-11-341

Grade Elevation: 137.8 ft
Boring Depth: 5.0 ft Driller: Hand auger \ SHEET 1 of 1
Borehole Diameter: Type of Rig: Comments:
Date Drilled: 10-17-11 Hammer Data: Hand auger Northing: 2,117,320 Easting: 6,127,711
Logged By: CP Groundwater Reading:Not Encountered
w - Test/
= |7 3 g GEOTECHNICAL DESCRIPTION . -E Re‘;u"s
7 o | o = 2 5 o
= [=% [} @ = s a
§ |E|E g @ 3| 2%
Vo hla| ® 5] = Ga
SANDY SILT (ML); yellowish brown; moist; trace fine GRAVEL, max. 1/2 in. dia.; little fine SAND;
mostly nonplastic fines.
0 CP,R
5
Bottom of borehole at 5.0 ft bgs
10 —
15 —
20 —
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EMI BORING LOG 11-137 |-5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLE 3/25M2

LOG OF BORING NO. A-11-343

Grade Elevation: 129.6 ft
Boring Depth: 6.5 ft Driller: 2R Drilling l SHEET 1 of 1

; ; " £ Comments:
Borehole Diameter: 8 Type of Rig: CME 75_ . Hammer Energy Efficiency: 75%
Date Drilled: 10-20-11 Hammer Data: ‘;":53"‘] 3‘3"5_. -~ vl Northing: 2,117,621 Easting: 6,127,511
Logged By: KK Groundwater Reading:Not Encountered

8 o Tesl/
e | & 3 5 GEOTECHNICAL DESCRIPTION . E’J el
£ |83 2 |% iz | 3¢
S18lal & |6 2= | 58
ASPHALT.
0 SANDY lean CLAY (CL); stiff; olive gray to olive brown; moist; some medium to fine SAND;
mostly medium plasticity fines.

1 10
5

2 28

| Bottom of borehole at 6.5 ft bgs

10 —
185=1
20 —
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Project Number: 11-137 Date: 2-22-12




EMIBORING LDG 11-137 -5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 7/2112

LOG OF BORING NO. HA-11-344

Grade Elevation: 117.3 1t
Boring Depth: 5.0 ft Driller: Hand auger ] SHEET 1 of 1
Borehole Diameter: Type of Rig: Comments:
Date Drilled: 10-11-11 Hammer Data: Hand auger Northing: 2,118,042 Easting: 6,127,381
Logged By: cp Groundwater Reading:Not Encountered
W

& . | ® GEOTECHNICAL DESCRIPTION 2 Test

£ |7 g - o o Results

£ = [ i = = z

E|EIE| 2 | 2| Sy

_0‘3_ o | o @ [G] s 58
L] CLAYEY SAND with GRAVEL (SC); yellowish brown; moist; little fine GRAVEL, max. 3/8 in. dia.;
# ] mostly coarse to fine SAND; some low plasticity fines.
0 Pl, R, WA
g ot X
Bottom of borehole at 5.0 ft bgs
10 —
i

15 —
20 —
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EMI BORING LOG 14-137 -5 HOV SEGMENT 3 1-18-2012.GPJ EMI LIBRARY CALTRANS 2010.GLB 3125112

Grade Elevation: 115.6 ft
Boring Depth: 6.5 ft Driller: 2R Drilling | sHEET 1 of 1
: . " - Comments;
Borehole Diameter: 8 Type of Rig: ﬁl\r:E 75t' - Hammer Energy Efficiency: 75%
Date Drilled: 10-20-11 Hammer Dala: 1;‘0‘_’,? aa'cﬂ_inaml r",f’ Northing: 2,118,314 Easting: 6,127,323
Logged By: KK Groundwater Reading:Not Encountered
- |2 <= | B GEOTECHNICAL DESCRIPTION z Ieai
£ : 8 = o @ Resulls
o |2 i = 5 o
ElE|E| £ | & 2% | 2%
L 5| & @ 4] = | Gg&
ASPHALT.
SANDY lean CLAY with GRAVEL (CL); soft; olive gray; litle fine GRAVEL, max. 3/8 in. dia., litlle
0 medium to fine SAND; mostly low to medium plasticity fines. CP, PI, R
u ) ,
2 SANDY lean CLAY (CL); medium stiff to stiff; olive brown; some medium to fine SAND; mostly
2 76 medium plasticity fines.
Bottom of borehole at 6.5 ft bgs
10—
15 —
20 —
. Interstate 5 HOV Improvement Project
Earth Mechanlcs, Inc. PCH to San Juan Creek Road
Geotechnical and Earthquake Engineering
Project Number: 11-137 Date: 2-22-12




EMI BORING LOG 11-137 -5 HOY SEGMENT 3 1-13-2012.GPJ EMILIBRARY CALTRANS 2010.GLE 342512

LOG OF BORING NO. A-11-352

Grade Elevation: 109.3 ft
Boring Depth: 6.5 ft Driller: 2R Drilling | sHEET 1 of 1
: : " hes Comments:
Borehole Diameter: 8 Type of Rig: gME 75. ; Hammer Energy Efficiency: 75%
Date Drilled: 10-20-11 Hammer Data: 1];;3“, a[;"’u_ina""l i Northing: 2,118,832 Easting: 6,127,298
Logged By: KK Groundwater Reading:Not Encountered
2 ™ > Test
e = 3 § GEOTECHNICAL DESCRIPTION . : Reiulls
= |3|3| B = =T I
a || E z a G =
S la|a) & |6 g*| 2%
ASPHALT.
B o SANDY lean CLAY with GRAVEL (CL); medium stiff; olive brown; moist; litlle fine GRAVEL, max.
| 3/8 in. dia.; some medium to fine SAND; mostly medium plasticity fines.
1 8 Pl R
= / SANDY lean CLAY (CL); medium stiff; olive brown; moist; some medium to fine SAND; mostly
2 39 / medium plasticity fines.
| Bottom of borehole at 6.5 ft bgs
10 —
15 —
20 —
=25

Earth Mechanics, Inc.

PCH to San Juan Creek Road
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Project Number: 11-137 Date: 2-22-12




GROUP SYMBOLS AND NAMES FIELD AND LABORATORY TESTS
Graphic / Symbo Group Names Graphic / Symbo Group Names
2 Cc Consolidation (ASTM D 2435-04)
S Well-graded GRAVEL Lean CLAY :
'..‘ aw Lean CLAY with SAND CL Collapse Potential (ASTM D 5333-03)
@ Well-graded GRAVEL with SAND Lean CLAY with GRAVEL .
- r'-“-g cL ARG CP Compaction Curve (CTM 216 - 06)
oS 004 Poorly graded GRAVEL SANDY lean CLAY with GRAVEL CR Corrosion, Sulfates, Chlorides (CTM 643 - 99;
©o0g,q GP GRAVELLY lean CLAY CTM 417 - 06; CTM 422 - 06)
0 9o Poorly graded GRAVEL with SAND GRAVELLY lean CLAY with SAND '
e = CU Consolidated Undrained Triaxial (ASTM D 4767-02)
> Well-graded GRAVEL with SILT SILTY CLAY ;
'.. GW-GM e " SILTY CLAY wilh SAND DS Direct Shear (ASTM D 3080-04)
b Well-graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL :
e CL-ML | SANDY SILTY CLAY El Expansion Index (ASTM D 4829-03)
b " 2 — Well-graded GRAVEL with CLAY (or SILTY CLAY) SANDY SILTY CLAY with GRAVEL M Moisture Content (ASTM D 2216-05)
: Well-graded GRAVEL with CLAY and SAND GRAVELLY SILTY CLAY ;
P8, (or SILTY CLAY 2nd SAND] /] GRAVELLY SILTY CLAY with SAND OC  Organic Content (ASTM D 2974-07)
7 -
?Jg N Poorly graded GRAVEL wilh SILT SILT P Permeability (CTM 220 - 05)
o d |4 GP-GM SILT with SAND . . . !
o d 0’( Poorly graded GRAVEL with SILT and SAND SILT with GRAVEL PA: Particle Siz6 Analysis|(ASTM.D422:53/[2007])
,33’ = - ML | SANDY SILT Pl Liquid Limit, Plastic Limit, Plasticity Index
2O o :’a"["gl{if‘:{j“éﬂﬁ;“"EL Wih LAY SANDY SILT with GRAVEL (AASHTO T 89-02, AASHTO T 90-00)
o d g q GP-GC ? GRAVELLY SILT
B Poorly graded GRAVEL wilh CLAY and SAND ;
2,9 24 {or SILTY CLAY and SAND) GRAVELLY SILT with SAND PL  Point Load Index (ASTM D 5731-05)
A9 ST GRAEL - ORGANIC lean CLAY PM Pressure Meter
d49 GM ORGANIC lean CLAY wilh SAND PP Pocket Penetrometer
ol d o SILTY GRAVEL with SAND ORGANIC lean CLAY with GRAVEL
ZW 4 oL SANDY ORGANIC lean CLAY R R-Value (CTM 301 - 00)
O CLAYEY GRAVEL SANDY ORGANIC lean CLAY with GRAVEL )
tgy GC _ GRAVELLY DREANG oz GLAY SE Sand Equivalent (CTM 217 - 99)
(P - GRAVELLY ORGANIC lean CLAY with SAND ifi i -
b ELAVEY BRAVEL ILEAND SG  Specific Gravily (AASHTO T 100-06)
. 4
‘;E’% SILTY, CLAYEY GRAVEL CRCANC SIEE SL  Shrinkage Limit (ASTM D 427-04)
is GC-GM ORGANIC SILT with SAND
; /?é SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL SW Swell Potential (ASTM D 4546-03)
= OL | SANDY ORGANIC SILT TV Pocket Torvane
S 8 Well-graded SAND SANDY ORGANIC SILT wilh GRAVEL i
sr, a| SW GRAVELLY ORGANIC SILT UC Unconfined Compression - Soil (ASTM D 2166-06)
s Weliraited SAND W GRAVEL GRAVELLY ORGANIC SILT with SAND Unconfined Compression - Rock (ASTM D 2938-95)
Poorly graded SAND Fal GLAY UU  Unconsolidated Undrained Triaxial
SP Fat CLAY with SAND (ASTM D 2850-03)
Poorly graded SAND wilh GRAVEL Fal CLAY wilh GRAVEL
CH | SANDY fat CLAY UW  Unit Weight (ASTM D 4767-04)
Well-graded SAND with SILT SANDY fat CLAY with GRAVEL "
SW-SM ‘ ERAVELLY LBLAY VS Vane Shear (AASHTO T 223-96 [2004])
Well-graded SAND with SILT and GRAVEL GRAVELLY fal CLAY with SAND WA Wash Analysis (ASTM D 1140-97
ysis ( )
Well-graded SAND with GLAY (or SILTY CLAY) Elastic SILT
SW-SC " Elaslic SILT wilh SAND
Wl raied SAND wih LAY ond GRAVEL ool A gl SAMPLER GRAPHIC SYMBOLS
MH | SANDY elaslic SILT
; Paorly graded SAND with SILT SANDY elastic SILT wilh GRAVEL v
-] SP-SM GRAVELLY elastic SILT i
- Puorly graded SAND with SILT and GRAVEL CRAVEL LT el STl SAND /N Standard Penetration Test (SPT)
ra Paorly graded SAND with LAY (or SILTY CLAY) é/ ORGANIC fal CLAY
] SP-5C | poonty graded SAND with GLAY and GRAVEL OROANL faLoLAY wih ooht
{or s|{w CLAY and GRAVEL) ORGANIC fal CLAY with GRAVEL " Standard California Sampler
OH | SANDY ORGANIC fat CLAY
SILTY SAND SANDY ORGANIC fat CLAY wilh GRAVEL
SM ) CRAVELLY ORGANIC fal CLAY
SILTY:SAND wilh GRAVEL % GRAVELLY ORGANIC fat CLAY wilh SAND Modified California Sampler
CLAYEY SAND ORGANIC elastic SILT
= N sC ORGANIC elaslic SILT wilh SAND
g d CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL
T 7 OH | SANDY ORGANIC elastic SILT Shelby Tube Piston Sampler
. / SILTY, CLAYEY SAND SANDY ORGANIC clastic SILT with GRAVEL
§ / SC-SM ) GRAVELLY ORGANIC elastic SILT
i / ST CLAYEY SAND Wil GRAVEL GRAVELLY ORGANIC elastic SILT with SAND =
fj,z ORGANIC SOIL NX Rock Core HQ Rack Core
PT PEAT L _/j ORGANIC SOIL wilh SAND
ORGANIC SOIL with GRAVEL
Y
ﬁJ OLJOH | SANDY ORGANIC SOIL
COBBLES = SANDY ORGANIC SCIL with GRAVEL
COBBLES and BOULDERS ﬁ_/j R SRA T i Bulk Sample Other (see remarks)
BOULDERS fﬂ GRAVELLY DRGANIC SOIL ith SAND
DRILLING METHOD SYMBOLS WATER LEVEL SYMBOLS
¥ First Water Level Reading (during drilling)
- - Dynamic Cone " Stati :
¥ a -
|E| Auger Drilling @ Rotary Drilling of Hand Driven Diamond Core ¥ Static Water Level Reading (short-term)
¥ Static Water Level Reading (long-term)

Earth Mechanics, Inc.

BORING RECORD LEGEND

Geotechnical and Earthquake Engineering

Interstate 5 HOV Improvement Project PCH to San
Juan Creek Road

Project Number: 11-137
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Date: 6-25-12 1 of 2




CONSISTENCY OF COHESIVE SOILS

2 Unconfined Compressive | Pocket - ; :
Descriptor Strength (tsf) Penetrometer (tsf) | Torvane (tsf) | Field Approximation
Very Soft <0.25 <0.25 <0.12 Easily penetrated several inches by fist
Soft 0.25-0.50 0.25-0.50 0.12-0.25 Easily penetrated several inches by thumb
Medium Stiff 0.50-1.0 0.50-1.0 0.25-0.50 Can be penetrated several inches by thumb
with moderate effort
Stiff 1.0-2.0 1.0-20 0.50-1.0 Readily indented by thumb but penetrated
only with great effort
Very Stiff 2.0-4.0 20-40 1.0-2.0 Readily indented by thumbnail
Hard >4.0 >40 >2.0 Indented by thumbnail with difficulty
APPARENT DENSITY OF COHESIONLESS SOILS MOISTURE
Descriptor SPT N, - Value (blows / foot) Descriptor Criteria
Very Loose 0-4 Dry Absence of moisture, dusty, dry to the touch
Loose 5-10
Mediuin Densa 11-30 Moist Damp but no visible water
Dense 31-50 Wet Visible free water, usually soil is below
water table
Very Dense > 50
PERCENT OR PROPORTION OF SOILS SOIL PARTICLE SIZE
Descriptor Criteria Descriptor Size
Trace Particles are present but estimated Boulder > 12 inches
to be less than 5% Cobble 3 to 12 inches
Eaw 5to 10% _ Coarse 3/4 inch to 3 inches
) " Fine No. 4 Sieve to 3/4 inch
Little 5425 Coarse No. 10 Sieve to No. 4 Sieve
Some 30 to 45% Sand Medium No. 40 Sieve to No. 10 Sieve
Mostly 50 to 100% Fine No. 200 Sieve to No. 40 Sieve
Silt and Clay Passing No. 200 Sieve
PLASTICITY OF FINE-GRAINED SOILS
Descriptor Criteria
Nonplastic A 1/8-inch thread cannot be rolled at any water content.
Low The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.
Medium The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after

reaching the plasfic limit. The lump crumbles when drier than the plastic limit.

High It takes considerable time rolling and kneading to reach the plastic limit. The thread can be rerolled several times
after reaching the plastic limit. The lump can be formed without crumbling when drier than the plastic limit.

CEMENTATION NOTE:
= Criteri This legend sheet provides descriptors and associated criteria
Descriptor riteria for required soil description components only. Refer to
; ; Caltrans Soil and Rock Logging, Classification, and
Weak ﬁi{ﬁen%alsgrugrg;esﬁg with handling or Presentation Manual (2010 Edition), Section 2, for tables of
T . additional soil description components and discussion of soil

Moderate Crumbles or breaks with considerable description and identification.

finger pressure. ) - o i )
Strong Will not crumble or break with finger ?EBFN;I?g%ﬁ';?#g:gdd”mng spating aerval (st

pressure. :

BORING RECORD LEGEND

Earth Mec haniCS, Inc. Interstate 5 HOV Improvement Project PCH to San
Geotechnical and Earthquake Engineering Juan Creek Road
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Project Number: 11-137 Date: 6-25-12 2 of 2
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I-5 HOV Widening Segment 3

Project ID: Earth Mechanics Page: 1
Dzta File: SDF(526) .cpt Sounding 1D: CPT-11-306
CPT Date: 10/4/2011 11:06:50 PM Project No: 11-137
GW During Test: No GW Cone/Rig: DSG1104
. * . . . ; B + R . . + - - . . * + * + N +
- qc qgcln glnes Slv pore Freot Mat Material Unit Qc SPT SPT Rel Ftn Und OCR Fin Nk Vol Dry Lig Cyecl
Depth PS PS PS Stss prss Rato Typ Behavior Wght to R-N R-N1 Den Ang Shr - e = S5trn Stlmt Stlmt SStn
ft tsf - - tsf (psi) % Zon Description pcf N 60% 60% % deg +tsf - % ~ % 0.00 0.01 &
0.33 7.6 12.3 28.2 0.0 0.0 0.1 5 silty SAND to sandy SILT 120 4.0 2 3 5 47 - - 26 16 N/A  0.00 N/R N/A
0.4% 6.9 11.0 - 0.2 0.0 2,6 3 silty CLAY to CLAY I15. 3.5 5 = - 0.5 9.9 54 15 N/A  0.00 H/R N/A
0.66 8.5 13.7 = 0.8 0.0 7.8 3 silty CLAY to CLAY 115 3.5 6 9 .= = 0.6 9.9 69 15 N/AR  0.00 N/n N/R
0.82 58.2 93.4 192.5 2.1 0.0 3.7 5 silty SAND to sandy SILT 120 4.0 15 23 65 48 = = 24 16 N/A  0.00 N/A N/R
0.98 269.9 432.8 432.8 3.0 0.4 1.1 6 <clean SAND to silty SAND 125 B0 54 87 95 48 = = 5 1le N/An 0.00 N/A N/R
1.15 435.4 698.3 698.3 1.9 0.7 0.4 7 grvly SAND to dense SAND 130 6.0 73 100 95 48 = = 5 16 N/A  0.00 N/A N/A
1.31 435.2 6%8.0 6%8.0 3.4 0.6 0.8 7 grvly SAND to dense SAND 130 6.0 73 100 85 48 - 5 16 H/A 0.00 R/A nN/a
1.48 463.6 743.5 743.5 4.2 1.2 0.9 6 clean SAND to silty SAND 125 5.0 93 100 95 48 = = 5 le N/A 0.00 N/n N/R
1.64 442.5 709.6 709.6 4.8 1.4 1.1 6 clean SAND to silty SAND 125 5.0 88 100 95 48 = = 5 16 N/A 0.00 N/A N/A
1.80 407.4 653.4 653.4 4.3 1.4 1.1 6 clean SAND to silty SAND 125 5.0 81 100 95 48 = = 5 16 N/A  0.00 N/R N/A
1.97 351.1 563.0 563.0 4.0 1.6 1.1 €& clean SEND to silty SAND 125 5.0 70 100 95 48 = = 5 16 N/A 0.00 N/A N/A
2.13 292.2 468.6 468.6 3.3 1.8 1.1 6 clean SAND to silty SAND 125 5.0 58 94 95 48 = = 5 16 N/A  0.00 N/A N/A
2.30 207.7 333.1 333.1 2.4 1.9 1,1 6 clean SAND to silty SAND 125 5.0 42 67 95 48 - - 5 1e N/Aa 0.00 N/A N/A
2.46 121.8 195.4 218.2 1.8 2.1 1.4 & clean SAND to silty SAND 125 5.0 24 39 89 48 = = 8 16 N/R  0.00 N/R N/A
2.62 64.8 103.9 165.7 1.6 2.2 2.4 5 silty SAND to sandy SILT 120 4.0 16 26 68 47 = = 18 186 N/A 0,00 N/& H/A
2.79 34.% 56.0 161.1 1.4 1.6 4.2 4 clayy SILT to silty CLAY 115 2.0 17 28 - = 2.5 3.9 32 1% N/A  0.00 N/R N/A
2.5 25.2 40.4 = 1.0 1.3 3.9 4 clayy SILT to silty CLAY 115 2.0 13 20 - = 1.8 2.9 36 15 N/A 0.00 N/A N/A
3.12 20.6 33.1 & 0.7 1.3 3.3 4 clayy SILT to silty CLRY 115 2.0 10 i b7 R = 1.4 9.9 36 15 N/A  0.00 N/R N/A
3.28 20.6 33.0 106.6 0.6 0.9 2.9 4 clayy SILT to silty CLAY 115 2.0 10 1 v - 1.4 9.9 35 15 2.12 - 0.01 .51.2
3.45 22.4 36.0 108.0 0.8 0.8 2.8 4 clayy SILT to silty CLAY 135 2.0 11 18 - - 1.6 9,9 33 15 2.09 = 0.01 s51.2
3.61 20.7 33,1 L] 0.6 0.7 3.1 4 clayy SILT to silty CLAY 115 2.0 10 17 - = 1.4 9.9 35 15 = = 0.00 -
3,77 18.9 30.2 = 0.5 0.7 2.9 4 clayy SILT to silty CLAY 115 2.0 9 15 == = 1.3 8.9 36 15 = = 0.00 =
3.94 20.7 33.1 107.6 0.6 0.6 3.0 4 clayy SILT to silty CLAY 115 2.0 10 17 - = 1.4 9.9 35 15 2.20 = 0.00 51.2
4.10 23.4 37.5 o 0.9 0.5 4.0 4 clayy SILT to silty CLAY 115 2.0 12 K = 1.6 9.9 37 15 = = 0.00 =
4,27 53.1 85.2 135.2 1.1 0.5 2.0 5 wsilty SAND to sandy SILT 120 4.0 13 21 62 45 = - 18 16 0.59 - 0.00 3.1
4,43 B88.7 142.2 170.0 1.3 0.4 1.4 & clean SAND to silty SAND 125 5.0 18 28 79 47 - - 11 16 0.00 = 0.00 0.0
4.59 106.6 171.0 197.6 1.6 0.2 1.5 6 clean SAND to silty SAND 125 5.0 21 34 B85 48 = = 10 16 0.00 = 0.00 0.0
4.76 112.3 180.0 222.7 2.2 0.1 2.0 6 clean SAND to silty SAND 125 5.0 22 36 B6 48 = = 12 16 0.00 = 0.00 0.0
4.92 127.5 204,5 244.2 2.5 0.0 2.0 6 clean SAND to silty SAND 125 5.0 25 41 91 48 = = 11 16 0.00 - 0.00 0.0
5.09 128.9 206.8 232.6 2.0 0.0 1.6 6 clean SAND to silty SAND 125 5.0 26 41 91 48 = = 9 16 0.00 = 0.00 0.0
5.25 128.0 205.2 221.3 1.6 0.0 1.3 €& clean SAND to silty SAND 125 5.0 26 41 91 48 = = 7 16 0,00 = 0.00 0.0
5.41 124.3 199.3 213.9 1.5 -0.1 1.2 €& clean SAND to silty SAND 125 5.0 25 40 90 48 - - 7 16 0.00 - 0.00 0.0
5.58 130.4 209.2 226.9 1.7 -0.1 1.3 6 clean SAND to silty SAND 125 5.0 26 42 91 48 e = 7 16 0.00 = 0.00 0.0
5.74 145.0 232.6 267.6 2.7 -0.2 1.9 €6 clean SAND to silty SAND 125 5.0 29 47 95 48 = = 9 16 0.00 = 0.00 0.0
5.91 153.5 246.2 270.7 2.5 -0.2 1.6 6 clean SAND to silty SAND 125 5.0 31 49 895 48 - = 8 16 0.00 = 0.00 0.0
6.07 128.9 206.2 241.6 2.4 -0.1 1.8 6 clean SAND to silty SAND 125 5.0 26 41 91 48 = = 10 16 0.00 = 0.00 0.0
6.23 132.8 209.6 234.7 2.0 0.0 1.5 6 clean SAND te silty SAND 125 5.0 27 42 91 48 e e 8 16 0.00 = 0.00 0.0
6.40 146.5 228.1 271.4 3.1 0.1 2.1 & <clean SAND to silty SAND 125 5.0 29 46 94 48 = == 10 16 0.00 - 0.00 0.0
6.56 162.4 249.7 295.3 3.5 0.1 2.2 6 clean SAND to silty SAND 125 5.0 32 50 95 48 - - 10 16 0.00 - 0.00 0.0
6.73 166.8 253.2 278.9 2.8 -0.3 1.7 & clean SAND to silty SAND 125 5.0 33 51 95 48 = = 8 16 0.00 = 0.00 0.0
6.89 162.7 244,0 273.7 2.8 -0.1 1.7 6 clean SAND to silty SAND 125 5.0 33 43 95 48 = - 9 16 0.00 = 0.o00 0.0
7.05 174.0 257.7 270.3 2.3 -0.3 1.3 6 «clean SAND to silty SAND 125 5.0 35 52 95 48 = s 6 16 0.00 = 0.00 0.0
7.22 177.6 260.1 271.7 2.4 -0.2 1.3 6 clean SAND to silty SAND 125 5.0 36 52 95 48 2 = 6 16 0.00 = 0.00 0.0
7.38 179.0 259.1 267.4 2.2 -0.2 1.3 & <clean SAND to silty SAND 125 5.0 36 52 95 48 = = 6 16 0.00 = 0.00 0.0
7.55 176.5 252.7 265.2 2.3 -0.2 1.3 6 clean SAND to silty SAND 125 5.0 s 51 95 48 = o 6 16 0,00 = 0.00 0.0
7.71 169.8 240.3 258.4 2.4 -0.1 1.4 6 clean SAND to silty SAND 125 5.0 34 48 95 48 - - T 16 0.00 - 0.00 0.0
7.87 168.2 235.5 255.2 2.4 -0.1 1.5 6 clean SAND to silty SAND 125 5.0 34 47 95 48 - - 7 16 0,00 - 0.00 0.0
8.04 164.7 228.2 251.1 2.5 -0.1 1.5 6 clean SAND to silty SAND 125 5.0 33 46 94 48 = = g8 16 0.00 = 0.00 0.0
8.20 158.9 217.9 246.3 2.6 -0.1 1.7 6 clean SAND to silty SAND 125 5.0 32 44 93 48 = 3 9 16 0.00 = 0.00 0.0
8.37 155.5 21%:1 Z33.0 2.3 0.0 1.5 6 clean SAND to silty SAND 125 5.0 31 42 92 48 = - 8 16 0.00 = 0.o00 0.0
8.53 162.0 217.8 244.2 2.6 0.0 1.6 & <c¢lean SAND to silty SAND 125 5.0 32 44 93 48 e S 9 16 0.00 i 0.00 0.0
8.69 165.2 219.9 251.4 2.9 -0.1 1,7 6 «clean SAND to silty SAND 125 5.0 33 44 93 48 - = 9 16 0.00 = 0.00 0.0
8.86 170.0 224.1 281.6 4.2 =-0.2 2.5 6 clean SAND to silty SAND 125 5.0 34 45 94 48 - - 12 16 0.00 - a.o0 0.0
9.02 178,0 232,5 260.8 3.0 -0.2 1.7 6 clean SAND to silty SAND 125 5.0 36 47 95 48 - - 9 16 0.00 = 0.00 0.0
9.1% 186.0 240.7 281.7 3.8 -0.2 2.0 6 <clean SAND to silty SAND 125 5.0 37 48 95 48 = = 10 16 0.00 = 0.00 0.0
9.35 263.8 338.4 383.8 6.0 -0.5 2.3 6 clean SAND to silty SAND 125 5.0 53 68 95 48 = == 9 16 0.00 = 0.00 0.0
9.51 208.2 264.7 330.6 5.6 -0.3 2.7 B stiff SAND to clayy SAND 115 1.0 100 100 - - 13.8 9.9 12 18 0.00 = 0.00 0.0
9.68 223.5 281.9 311.4 4.0 0.0 1.8 €& clean SAND to silty SAND 125 5.0 45 56 95 48 = = 8 16 0.00 e 0.00 0.0
9.84 238.9 298.8 326.1 4.3 0.1 1.8 6 clean SAND to silty SAND 125 5.0 48 60 95 48 = = 8 16 0.00 o 0.00 0.0
10.01 239.2 296.6 326.0 4.4 0.1 1.B 6 <clean SAND to silty SAND 125 5.0 48 59 95 48 - - 8 16 0.00 - 0.o0 0.0
10.17 250.1 307.5 335.4 4.6 0.1 1.8 6 clean SAND to silty SAND 125 5.0 50 62 95 48 - - 8 16 0.00 = 0.00 0.0
10.34 260.2 317.3 346.3 4.8 0.1 1.9 6 clean SAND to silty SAND 125 5.0 52 63 95 48 = = 8 16 0.00 = 0.00 0.0
10.50 260.5 315.2 345.7 4.9 0.1 1.9 6 clean SAND to silty SAND 125 5.0 52 63 95 48 = = 8 16 0.00 = 0.00 0.0
10.66 262.0 314.5 348.4 5.2 0.2 2.0 & clean SAND to silty SAND 125 5.0 52 63 95 48 = - 8 16 0.00 = 0.00 0.0
10.83 268.0 315.2 355.9 5.5 0.2 2.0 6 «clean SAND to silty SAND 125 5,0 54 64 95 48 S - 8 16 0.00 s 0.00 0.0
10.99 274.5 324.5 344.2 4.6 -0.1 1.7 6 clean SAND to silty SAND 125 5.0 55 65 95 48 o = 7 16 0.00 == 0.00 0.0
11.1e 315.6 370.2 370.2 4.3 -0.1 1.4 6 clean SAND to silty SAND 125 5.0 63 74 95 48 - - 5 18 0.00 - 0.00 0.0
11.32 346.5 403.6 403.6 3.8 0.2 1.1 & <clean SAND to silty SAND 125 5.0 69 Bl 95 48 - = 5 16 0.00 = 0.00 0.0
11.48 313.1 362.0 362.0 4.0 0.3 1.3 6 clean SAND to silty SAND 125 5.0 63 72 95 48 = - 5 16 0.00 = 0.00 0.0
11.65 291.6 334.8 349.8 4.7 0.1 1.6 6 clean SAND to silty SAND 125 5.0 58 67 95 48 = = 6 16 0.00 == 0.00 0.0
11.8B1 304.8 347.4 375.8 5.8 0.1 1.9 & clean SAND to silty SAND 125 5.0 61 69 95 48 = = 7 16 0.00 = 0.00 0.0
11.88 326.5 369.5 401.1 6.5 0.1 2.0 6 clean SAND to silty SAND 125 5.0 65 74 95 48 = = 7 18 0.00 = 0.00 0.0
12.14 367.4 412.9 429.8 6.6 0.0 1.8 6 clean SAND to silty SAND 125 5.0 73 B3 95 48 = - 6 16 0.00 - 0.00 0.0
12.30 365.4 407.9 418.7 6.1 0.2 1.7 6 clean SAND to silty SAND 125 5.0 73 82 95 48 - - 6 16 0.00 - 0.00 0.0
12.47 390.1 432.5 458.4 7.7 0.1 2.0 6 clean SAND to silty SAND 125 5.0 78 87 95 438 - = 7 16 0.00 =2 0.00 0.0
12,63 517.1 569.6 569.6 8.8 -0.4 1.7 6 clean SAND to silty SAND 125 5.0 100 100 95 48 = = 5 16 0.00 = 0.Q0 0.0
12.80 591.5 647.3 647.3 6.6 -0.3 1.1 6 «clean SAND to silty SAND 125 5.0 100 100 95 48 = = 5 16 0.00 = 0.00 0.0
12.9e 538.8 5B85.7 585.7 5.5 -0.7 1.0 & <clean SAEND to silty SAND 125 5.0 100 100 95 48 = = 5 16 0.00 = 0.00 0.0
13.12 495.8 535.6 535.6 4.8 -0.5 1.0 6 clean SAND to silty SAND 125 5.0 99 100 95 48 = & 5 16 0.00 - 0,00 0.0
13.29 426.3 457.6 457.6 4.6 -0,3 1,1 6 <clean SAND to silty SAND 125 5.0 85 92 95 48 - - 5 16 0.00 - 0.00 0.0
13.45 406.8 434.0 434.0 3.9 -0.5 1.0 6 clean SAND to silty SAND 125 5.0 a1 B7 95 48 = - 5 16 0.00 = 0.00 0.0
13.62 432.9 459.0 459.0 5.6 -0.4 1.3 6 clean SAND to silty SAND 125 5.0 a7 92 95 48 = = 5 16 0.00 1 0.00 0.0
13.78 508.6 536.0 536.0 6.8 -0.2 1.3 6 clean SAEND to silty SAND 125 5.0 100 100 95 48 = = 5 1l 0.00 = 0.00 0.0
13.9%4 599.3 627.9 627.9 5.5 -1.5 0.9 & clean SAND to silty SAND 125 5.0 100 100 95 48 = = 5 16 0.00 == 0.00 0.0

* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.
A Professional Engineer must determine their suitability for znalysis and design.
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I-5 HOV Widening Segment 3

Project ID: Earth Mechanics Page: 1
Data File: SDF(522) .cpt Sounding ID: CPT-11-3009
CPT Date: 10/4/2011 2:21:40 BM Froject No: 11-137
GW During Test: No GW Cone/Rig: DSG1104
“ % & & " 5 * * r . . * * . . . * * B » * *
" gc  qcln glnes Slv pore Fret Mat Material Unit Qc SPT SPT Rel Ftn Und OCR Fin Nk Vol Dry Lig Cyel
Depth PS PS PS5 Stss prss Rate Typ Behavior Wght to R-N R-N1 Den Bng Shr - ic — Strn Stlmt Stlmt SStn
ft tsf = - tsf (psi) % Zon Description pck N 60% 60% % deg tsf - % = % 0.02 0.02 %
0.33 14.1 22.6 44.3 0.1 0.0 0.5 5 silty SAND to sandy SILT 120 4.0 4 6 18 48 - - 23 16 N/A 0.02 N/A N/A
0.4% 11.2 18.0 46.7 0.1 0.0 0.7 5 silty SARND to sandy SILT 120 4.0 3 4 10 47 - g 29 16 N/A 0.02 N/A R/R
0.66 9.6 15.4 43.8 0.1 0.0 0.7 5 silty SAND to sandy SILT 120 4.0 2 4 5 45 = = 31 16 w/n 0.02 N/A N/A
0.82 8.1 13.0 42.0 0.1 0.0 0.7 5 silty SAND to sandy SILT 120 4.0 2 3 5 43 = = 35 16 N/A 0.02 N/R N/A
0.98 T3 12.4 - 0.1 0.0 0.8 4 clayy SILT to silty CLAY 115 2.0 4 6 = = 0,59.9 37 15 N/A 0.01 N/A N/A
1.15 10.2 16.3 50.3 0.1 0.0 1.0 5 silty SAND to sandy SILT 120 4.0 3 4 7 43 =5 = 33 16 N/A 0.01 N/ N/A
1.31 21.6 34.6 52.1 0.1 0.1 0.5 5 silty SAND to sandy SILT 120 4.0 5 9 32 46 - - 17 16 N/A D.01 H/A N/R
1.48 25.8 41.4 60.8 0.2 0.1 0.6 5 silty SAND to sandy SILT 120 4.0 6 10 38 46 - - 16 16 N/AR 0.01 N/R  N/A
1.64 20.3 32.6 54.9 0.1 0.0 0.6 5 silty SAND to sandy SILT 120 4.0 5 8 30 44 = = 19 16 N/B 0.01 N/A N/R
1.80 14.8B 23.8 51.3 0.1 0.0 0.7 5 w=silty SAND to sandy SILT 120 4.0 1q 6 20 42 = = 25 16 N/A 0.00 N/A N/A
1.97 11.4 18.2 49.5 0.1 0.1 0.8 5 =silty SAND teo sandy SILT 120 4.0 3 5 11 40 = = 30 16 N/A 0,00 N/A N/A
2,213 9.8 15.7 - 0.2 0.0 1.8 4 clayy SILT to silty CLAY 115 2.0 5 8 - = 0.7 8.9 41 15 N/A  0.00 N/A N/A
2.30 12.4 19.8 62.7 0.2 0.1 1.4 4 clayy SILT to silty CLAY 115 2.0 6 10 - = 0.9 9.9 34 15 N/A 0.00 H/A N/A
2.46 38.3 61.5 B4.2 0.3 0.2 0.9 6 clean SAND to silty SAND 125 5.0 8 12 51 45 - - 14 16 N/A 0.00 N/A N/A
2.62 41.3 66.3 85.7 0.3 0.1 0.8 6 clean SAND to silty SAND 125 ‘5.0 8 13 53 45 = = 13 186 N/B 0.00 N/RA N/A
2.79 33.1 53.1 88.2 0.4 0.1 1.3 5 silty SAND to sandy SILT 120 4.0 8 13 46 44 = = 19 16 N/A 0.00 N/A N/A
2.95 29.0 46.5 94.2 0.5 0.1 1.7 5 silty SAND to sandy SILT 120 4.0 7 12 42 43 = # 23 16 N/A  0.00 N/A N/A
3.12 30.3 4B.6 i Y5 0.1 4.% 4 clayy SILT to silty CLAY 115 2.0 15 24 - - 2.1 9.% 38 15 N/A 0.00 N/A N/A
3.28 57.5 92.2 299.6 4.4 0.2 7.6 9 wvery stiff fine SOIL 120 2.0 29 46 64 46 = = 35 30 0.00 - 0.02 0.0
3.45 244.5 3982.1 422.3 4.9 0.2 2.0 6 clean SAND to silty SAND 125 5.0 49 78 95 48 - - 7 16 0.00 = 0.02 0.0
3.61 474.4 760.2 760.9 9.6 0.2 2.0 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 31.4 9.9 5 16 0.00 - 0.02 0.0
3.77 447.5 717.7 769.5 11.8 0.4 2.6 8 stiff SAND to clayy SAND 115 1.0 100 100 - - £9.6 9.9 7 le 0.00 = 0.02 0.0
3.94 245.7 394.1 490.4 8.3 0.3 3.4 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 16.3 9.3 12 16 0.00 = 0,02 0.0
4.10 158.6 254.4 268.0 2.2 1.0 1.4 6 clean SAND to silty SAND 125 ‘5.0 32 51 95 48 - ] 7 16 0.00 = 0.02 0.0
4.27 120.5 193.3 213.2 1.6 1.4 1.3 & clean SAND to silty SAND 125 5.0 24 39 B89 48 = = 8 16 0.00 = 0.02 0.0
4.43 5%4.4 151.5 172.2 1.2 1.4 1.2 6 clean SAND ko silty SAND 125 5.0 19 30 81 47 - - 9 1 0.00 = 0.02 0.0
4.59 77.3 124.0 145.0 0.9 1.4 1.1 6 clean SAND te silty SAND 125 5.0 15 25 74 46 - = 10 16 0.34 = 0.02 Zd
4,76 64.1 102.8B 126.5 0.7 1.3 1.1 & clean SAND to silty SAND 125 5.0 13 21 68 45 = = 11 16 1.25 = 0.02 5.4
4.92 54.7 87.8 116.2 0.7 1.3 1.2 6 clean SAND to silty SAND 125 5.0 11 18 63 45 = = 13 16 1.95 = 0.02 14.1
5.09 45.1 72.3 120.3 0.8 0.2 1.9 5 silty SAND to sandy SILT 120 4.0 11 18 56 44 = % 19 16 1.71 = 0.01 17.5
5.25 40.4 64.8 122.6 0.9 0.1 2.2 5 silty SAND to sandy SILT 120 4.0 10 le 53 43 == = 22 16 1.60 = 0.01 19.1
5.41 39.2 62.8 121.4 0.9 0.0 2.2 5 silty SAND to sandy SILT 120 4.0 10 16 52 43 = = 22 16 1.70 - 0.01 24.5
5.58 47.0 75.3 126.3 0.9 -0.2 2.0 5 silty SAND to sandy SILT 120 4.0 12 19 58 44 - - 19 16 1.43 = 0.01 11.2
5.74 47.7 76.6 136.5 1.1 -0.2 2.3 5 silty SAND to sandy SILT 120 4.0 12 19 58 44 < - 21 16 0.86 i 0.00 5.0
5.91 60.2 96.5 138.5 1.1 -0.3 1.8 5 silty SAND to sandy SILT 120 4.0 15 24 66 45 = = 15 16 0.77 = 0.00 3.8
6.07 79.1 126.9 15%.2 1.2 -0.3 1.5 6 «clean SAND to silty SAND 125 50 16 25 75 A4e = = 12 16 0.20 = 0.00 1.6
6.23 104.2 165.3 192.6 1.5 -0.4 1.5 6 clean SAND to silty SAND 125 5.0 21 33 84 47 = = 10 16 0.00 = 0.00 0.0
6.40 122.3 191.4 220.7 2.0 =-0.4 1.6 6 clean SAND to silty SAND 125 5.0 24 38 88 a7 = = 9 1e 0.00 = 0,00 0.0
6.56 149.3 230.7 260.2 2.6 -0.5 1.7 6 clean SAND teo silty SAND 125 5.0 30 46 95 48 - - 9 16 0.00 - 0.00 0.0
6.73 179.9 274.3 306.7 3.4 -0.5 1.9 6 clean SAND to silty SAND 125 5.0 386 55 95 48 - - 8 16 0.00 = 0.00 0.0
6.89 200.5 302.0 344.0 4.3 -0.5 2.2 6 clean SAND to silty SAND 125 5.0 40 60 95 48 = = 8 16 0.00 = 0.00 0.0
7.05 204.4 304.2 358.1 5.0 =-0.5 2.4 B stiff SAND to clayy SAND 115 1.0 100 100 - - 13.5 9.9 10 16 0.00 =3 0.00 0.0
7.22 19%4.6 286.4 355.0 5.4 -0.4 2.B B stiff SAND to clayy SAND 115 1.0 100 100 -~ - 12.9 9.9 12 16 0.00 = 0.00 0.0
7.38 186.8 271.9 345.6 5.4 -0.3 2.9 8 stiff SAND to clayy SAND 115 1.0 100 100 =~ - 12.4 9.9 12 16 0.00 = 0.00 0.0
7.55 180.5 260.1 336.6 5.4 -0.2 3.0 B8 stiff SAND to clayy SAND 115 1.0 100 100 - - 11.9 9.9 13 1e 0.00 = 0.00 0.0
7.71 189.2 2B4.1 357.8 5.8 -0.2 2.9 8 stiff SAND to clayy SAND 115 1.0 100 100 - = 13.29.% 12 16 .0.00 - 0.00 0.0
7.87 221.4 312.6 380.3 6.1 -0.2 2.8 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 14.6 9.9 11 1e& 0.00 - 0.00 0.0
8.04 226.2 316.2 385.5 6.3 ~-0.1 2.B B stiff SAND to clayy SAND 115 1.0 100 100 - - 15,0 9.9 11 16 0.00 = 0.00 0.0
8.20 222.5 308.1 379.9 6.4 -0.1 2.9 B8 stiff SAND to clayy SAND 115 1.0 100 100 - - 14.7 9.9 11 16 0.00 i 0.00 0.0
8.37 234.3 321.3 393.3 6.7 0.0 2.3 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 15.5 9.9 11 16 0.00 =] 0.00 0.0
8.53 239.0 324.8 399.4 7.0 0.0 2.9 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 15.8 9.9 11 16 0.00 = 0.00 0.0
8.69 233.1 313.8 397.6 7.3 -0.2 3.1 B8 stiff SAND to clayy SAND 115 1.0 100 100 - - 15.4 9.9 12 16 0.00 = 0.00 0.0
8.86 241.1 321.7 409.7 7.8 -0.2 3.2 B stiff SAND to clayy SAND 115 1.0 100 100 - - 15.9 9.9 12 16 0.00 - 0.00 0.0
9.02 244.0 322.7 411.4 7.9 -0.2 3.2 8 stiff SAND to clayy SAND 115 1.0 100 100 -~ - 16.1 9.9 12 16 0.00 - 0.00 0.0
9.19 245.3 321.6 409.5 7.9 -0.2 3.2 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 16.2 9.% 12 16 0.00 = 0.00 0.0
9.35 246.7 320.7 40%.6 8.0 -0.1 3.2 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 16.3 9.9 12 1& 0.00 = 0.00 0.0
9.51 257.3 331.7 418.2 8.2 -0.1 3.2 8 stiff SAND to clayy SAND 115 1.0 100 100 -~ - 17.0 2.9 12 16 0.00 = 0.00 0.0
9.68 253.7 324.4 414.1 8.3 -0.1 3.3 8 =stiff SAND to clayy SAND 115 1.0 100 100 - - 16.8 9.9 12 16 0.00 = 0.00 0.0
9.84 245.9 311.9 403.0 8.1 0.0 3.3 8 =stiff SAND to clayy SAND 115 1.0 100 100 - - 16.3 9.9 13 16 0.00 = 0.00 0.0
10.01 240.5 302.6 392.3 7.8 0.1 3.3 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 15.9 9.9 13 16 0.00 - 0.00 0.0
10.17 241.1 300.9 388.4 7.7 0.1 3.2 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 15.9 9.9 13 1& 0.00 - 0.00 0.0
10.34 251.7 311.8 396.7 7.9 0.1 3.2 8 stiff SAND to clayy SAND 115 1.0 100 100 -~ - 16.6 9.9 12 16 0.00 - 0.00 0.0
10.50 267.0 328.2 386.3 6.8 0.2 2.6 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 17.7 9.9 10 16 0.00 - 0.00 0.0
10.66 276.4 337.3 398.5 7.3 0.2 2.6 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 18.3 9.9 10 16 0.00 =1 0.00 0.0
10.83 265.0 320.9 402.0 8.1 0.4 3.1 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 17.5 9.9 12 16 0.00 - 0.00 0.0
10.99 284.4 342.0 425.5 8.9 0.3 3.1 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 18.8 9.9 12 1e 0.00 = 0.00 0.0
11.16 276.6 330.2 420.9 9.1 0.3 3.3 8 stiff SAND to clayy SAND 115 1.0 100 100 -~ - 18.3 9.9 12 16 0.00 - 0.00 0.0
11.32 273.3 324.0 413.6 8.9 0.4 3.3 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 18.1 9.9 12 16 0.00 - 0.00 0.0
11.48 261.6 308.0 401.7 8.8 0.4 3.4 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 17.3 9.9 13 16 0.00 = 0.00 0.0
11.65 255.0 298.1 391.1 8.5 0.4 3.3 8 stiff SAND to clayy SAND 115 1.0 100 100 -~ - 16.,% 9.9 13 16 0.00 = 0.00 0.0
11.81 241.5 280.4 381.0 8.5 0.4 3.5 8 stiff SAND to clayy SAND 115 1.0 100 100 - - 16.0 9.9% 14 16 0.00 = 0.00 0.0
11.98 305.7 352.6 382.1 5.9 0.3 1.9 6 clean SAND to silty SAND 125 5.0 61 71 95 48 = = 7 16 0.00 = 0.00 0.0
12.14 464.7 532.2 532.2 6.4 0.2 1.4 6 <clean SAND to silty SAND 125 5.0 83 100 95 48 = = 5 16 0.00 = 0.00 0.0
12.30 454.5 516.9 534.3 9.0 0.4 2.0 8 =stiff SAND to clayy SAND 115 1.0 100 100 - - 30.1 9.9 6 16 0.00 - 0.00 0.0

* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.
A Professicnal Engineer must determine their suitability fer analysis and design.

Middle Earth Geo Testing
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Project 1ID: Earth
Data File: SDF(520) .cpt
CPT Date:
GW During Test: No GW
. . * .
. qc gcln glncs
Depth PS Ps PS

3.12 45.2 72.5
3.28 40.9 65.6
3.45 41.8 67.0
3,61 52,0 83,5
3.77 52.3 83.9
3.4 41.3 66.3
4.10 70.5 113.0
4.27 172.5 276.7
4.43 270.1 433.2
4.59 387.6 621.7
4.76 512.0 B21.1
4.92 458.0 734.5
5.09 398.5 639.1
5.25 305.7 490.2
5.41 310.6 498.2
5.58 312.9 501.9
5.74 313.1 502.2
5,91 317.4 508.0
6.07 323.0 518.0
6.23 338.4 536.5
6.40 399.0 624.8
6.56 472.5 730.4
6.73 507.7 774.3
€.89 510.3 768.7
7.05 375.3 558.4
7522 355:5:522.0
7.38 302.8 440.0
7.55 317.8 456.7
7.71 324.2 460.8
7.87 326.0 458.3
8.04 326.3 453.8
B8.20 304.6 419.3
B8.37 294.8 401.7
B.53 277.3 374.1
B.69 273.2 385.3
B.86 282,5 374.3
9.02 292.6 384.1
8.19 305.7:307.%
9.35 321.1 413.8
9,51 398.5 509.0
9.68 504.9 639.3

Mechanics

10/3/2011 11:41:05 PM

153.6
160.5
187.5
186.5
207.5
205.1
214.3
312.5
453.0
621.7
821.1
739.8
639,1
523.1
498,2
501.9
502.6
519.6
531.9
565.2
624.8
730.4
774.3
Te8.7
558.4
522.7
467.9
470.6
481,2
468.5
456.4
426.5
428.6
417.1
410.6
413.0
411.7
417.0
428.1
509.0
639:3
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silty
silty
clean
clean
clean
clean
garvly
clean
clean
clean
clean
clean
silty
clayy
clayy
clayy
clayy
silty
clayy
clayy
clayy
clayy
clayy
silty
clean
clean
clean
stiff
stiff
stiff
stiff
clean
clean
clean
clean
stiff
stiff
clean
arvly
clean
clean
clean
clean
clean
clean
clean
clean
clean
clean
clean
stiff
stiff
clean
clean
clean
clean
clean
clean

I-5 HOV Widening Segment 3

Material
Behavior
Description

SAND
SAND
SAND
SAND
SAND
SAND
SAND
SRAND
SAND
SRAND
SAND
SAND
SAND
SILT
SILT
SILT
SILT
SAND
SILT
SILT
SILT
SILT
SILT
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SRND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND

to
to
to
to
to
to
to

to si

to
to
to

silty
silty

115
115
115
115
120
125
125
125
115
115
115
115
125
125
125
125
115
115,
125
130
125
125
125
125
125
125
125
125
125
125
125
115
115
125
125
125
125
125
125

COCO0OCCOODO00OODOC000C000000000000D000C0D000D00CO00000DB0000R

4.
4
5.
2.
5.
S
6
b
Bi
5
5.
5.
4
2
2
2
2
4
2.
2.
2
2
2
4
5
5
5
1
1
1
1.
5.
5.
5
5.
1.
b
5,
6.
8
5
S
5
5.
5.
D
5
5
5,
=
1
1
5
D,
5
5
5:
i}

100
62
63
63
63

100

100
80
79

100

100
15
71
61
64
65
65
65
61
5%

100

100
56
59
61
64
80

100

+

SPT Rel
R-N1

60%

100
100
75
77
80
83
100
100

* Indicates the parameter was calculated using the normalized
The parameters listed above were determined using empirical ceorrelations.
A Professional Engineer must determine their suitability for analysis and design.

Ftn
RAng
deg

48
48
48
48
48
48

point stress.
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Middle Earth Geo

Page: 1

Sounding ID: CET-11-311

Project No: 11-137

Cone/Rig: DSG1104

- + , +
Vol Dry Lig Cyel
Strn Stlmt Stlmt SStn

% 0.00
N/A 0.00

N/A 0.00 R/A N/A
N/A  0.00 N/A N/A
N/A 0.00 N/A  N/A
N/A  0.00 N/B N/A
N/A  0.00 N/A N/A
N/A 0.00 N/A N/A
N/A 0.00 N/A N/A
N/A 0.00 N/A N/
N/A 0.00 W/A N/A
N/A 0.00 N/A N/A
N/A 0,00 N/R N/A
N/A 0.00 N/A  N/A
N/A 0.00 N/A N/A
N/n 0.00 N/A N/B
N/AR  0.00 N/B N/A
N/BR 0.00 N/R N/A
N/A 0,00 N/A n/A
0.00 - 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 - 0.00 0.0
0.00 - 0.00 0.0
0.00 - 0.00 0.0
0.00 o 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 - 0.00 0.0
0.00 = Q.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 - 0.00 0.0
0.00 = 0.00 0.0
0.00 - 0.00 0.0
0.00 - 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 - 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 - 0.00 0.0
0.00 - 0.00 0.0
0.00 = 0.00 0.0
0.00 e 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 = 0.00 0.0
0.00 - 0.00 0.0
0.00 = 0.00 0.0
0.00 od 0.00 0.0
0.00 = 0.00 0.0
0.00 - 0.00 0.0
0.00 s 0.00 0.0

Testing
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Appendix B

Laboratory Test Results
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Compressive Stress in (ksf)
Boring No. :A-171-303 Liquid Limit:| - Moisture Dry Density Percent Void
Sample No. D-3 Plastic Limit : - 2 Content (%) (pef) (ieNAn®) Saturation Ratio
Denth (ft) 15.0 16.5 Plastic Index : - Initial 29.03 94.41 14.86 99.79 0.79
¥ (m) : 4.58 5.03 Specific Gravity:| 2.70 | Final 31.21 9578 | 15.08 110,90 0.76
Description : Olive-gray with yellowish brown , Lean CLAY (CL)

7%;)"{?"& Earth Mechanics, Inc.

ey
Y o Geotechnical and Earthyuake Engineering

I-5 HOV Improvement Project
PCH to San Juan Creek Road

Project No. : 11-137 12/04/11

CONSOLIDATION TEST
(ASTM D-2435 / CT-219)
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Compressive Stress in (ksf)
Boring No. :A-11-304 Liquid Limit:| - Moisture Dry Density | Percent Void
Sample No. D-6 Plastic Limit : - i Content (%) (pch (kN/m?) Saturation | Ratio
esin | 5 150 16.5 Plastic Index:| - Initial 33.36 87.44 | 13.76 97.09 0.93
5 (m) : 4.58 503 Specific Gravity :| 2.70 | Final 32,43 91.49 14.40 103.94 0.84
Description : Olive-gray with yellowish brown , Lean CLAY (CL)

.17, Earth Mechanies, Inc.

—‘W‘y et

Geotechnical and Earthquake Engineering

1-5 HOV Improvement Project
PCH to San Juan Creek Road

Project No. :

11-137

12/04/11

CONSOLIDATION TEST
(ASTM D-2435 / CT-219)
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Compressive Stress in (ksf)
Boring No. :A-71-316 Liquid Limit:| - Moisture Dry Density Percent Void
Sample No. D-11 Plastic Limit : 5 Poae Content (%) (peh (kN/im') Saturation | Ratio
Denth (ft) : 550 56.5 Plastic Index : - Initial 25:92 92.63 14.58 98.54 0.82
z (m) : 16.78 17.23 Specific Gravity:| 2.70 Final 35.98 93.59 14.73 121.28 0.80
Description : Very dark gray, Elastic SILT (VH)
.2 Earth Mechanics, Inc. I-5 HOV Improvement Project
-—V\N\‘ 'V' Greotechnical nnd Earthquake Engineering PCH to San Juan Creek Road
SR 1137 a1 CONSOLIDATION TEST
TRISEL N0 ; ] (ASTM D-2435 / CT-219)




0.0

1.0

—e— Sample Submerged

2.0

r —e— Natural Moistu re-
|

=-@=~ Rebound

3.0

H

4.0

5.0

6.0

7.0

8.0

Percent Change in Height

9.0

10.0

11.0

12.0

13.0

0.1

1.0

10.0

Compressive Stress in (ksf)

100.0

Boring No.

1A-11-319

Liguid Limit :

Sample No.

D-3

Plastic Limit :

Moisture
Content (%)

Dry Density

(pcf)

(kNAa')

Percent
Saturation

Void
Ratio

Depth L) =

15.0

16.5

Plastic Index :

Initial

24.03

98.00

15.43

90.11

0.72

(m) :

4.58

5.03

Specific Gravity :

2.70

Final

21.19

107.25

16.88

100.10

0.57

Description

: Olive-gray with yellowish brown , Lean CLAY (CL)

-, Earth Mechanics, Inc.
e

Grotechnical and Earthqunke Engincering

I-5 HOV Improvement Project
PCH to San Juan Creek Road

Project No. :

11-137

12/04/11

CONSOLIDATION TEST
(ASTM D-2435 / CT-219 )




Project No. :

11-137

12/04/11

(ASTM D-2435/ CT-219 )
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Compressive Stress in (ksf)
Boring No. :A-11-319 Liquid Limit:| - Moisture Dry Density Percent Void
Sample No. D-13 Plastic Limit : - ST Content (%) (pcf) (kNhm®) Saturation Ratio
Denth (ft) : 60.0 61.5 Plastic Index : - Initial 33.85 84.62 13.32 92,12 0.99
P T m) : 1830 | 18.76 Specific Gravity:| 2.70 | Final 36.30 86.39 | 13.60 103.05 0.95
Description : Very dark gray, Elastic SILT (MH)
. Earth Mechanics, Inc. I-5 HOV Improvement Project
_‘W‘XA‘WT Geptechnical and Enrthquake Enpgineering PCH to San Juan Creek Road
CONSOLIDATION TEST
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0.1 1.0 10.0 100.0
Compressive Stress in (ksf)
Boring No. :A-11-320 Liquid Limit:| - Moisture Dry Density Percent Void
Sample No. D-6 Plastic Limit : e Content (%) (peh) (kNim?) Saturation | Ratio
Denth (ft) 25.0 26.5 Plastic Index : Initial 34.14 85.74 13.50 95.42 0.97
P (m) : 7.63 8.08 Specific Gravity:| 2.70 | Final 36.96 86.24 13.57 104.54 0.95
Description : Very dark gray, Elastic SILT (MH)
el Earth Mechanics, Inc. I-5 HOV Improvement Project
_.'\" BA \L}
’W}“ ! Guotechnical and Earthquake Engincering PCH to San Juan CrEEk Road
CONSOLIDATION TEST

Project No. :

11-137

12/04/11

(ASTM D-2435/ CT-219)
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Compressive Stress in (ksf)
Boring No. :A-11-323 Liquid Limit : Moisture Dry Density Percent Void
Sample No. D-8 Plastic Limit : Fa Content (%) (pef) (kNm') Saturation | Ratio
Depth (ft) : 400 41.5 Plastic Index : - Initial 30.21 88.40 13.91 £§9.93 0.91
P (m) : 71220 12.66 Specific Gravity:| 270 | Final 31.75 89.87 14.15 97.91 0.88
Description : Very dark grayish brown, Elastic SILT (MH)
.1, Earth Mechanics, Inc. I-5 HOV Improvement Project
— iy -
‘I 3 ; Geotechnical and Earthquake Enginéering PCH to San Juan Creek Road
CONSOLIDATION TEST
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Compressive Stress in (ksf)
Boring No. :A-11-324 Liquid Limit:| - Moisture Dry Density Percent Void
Sample No. D-10 Plastic Limit : - i Content (%) (pcf) (s Nm') Saturation | Ratio
Depth (ft) 40.0 41.5 Plastic Index : - Initial 23.75 102.39 16.12 99.23 0.65
P (m) : 71220 12.66 Specific Gravity :| 2.70 | Final 23.95 103.88 | 16.35 103.85 0.62
Desecription : Very dark grayish brown, Fat CLAY (CH)
i, Earth Mechanics, Inc. I-5 HOV Improvement Project
‘—"W -
3 !’ .\L ! CGentechnical and Earthquake Engineering PCH to San Juan CrEEk Road
P 13 S— CONSOLIDATION TEST
roject Ho. : i ( ASTM D-2435 / CT-219)




Project No.

: 11-137
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(ASTM D-2435 / CT-219 )
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Compressive Stress in (ksf)
Boring No. :A-11-326 Liquid Limit:| - Moisture Dry Density Percent Void
Sample No. D-6 Plastic Limit : a 3= Content (%) (pch (kNhn') Saturation Ratio
Denth (ft) : 250 26.5 Plastic Index : - Initial 27.37 95.44 15.02 96.46 0.77
3 (m) : 763 8.08 Specific Gravity:| 2.70 | Final 29.30 95.53 15.04 103.47 0.76
Description : Very dark gray, Elastic SILT (VH)
. % Earth Mechanies, Inc. I-5 HOV Improvement Project
bl :
'\Nvﬁ ; Geotechnical and Earthquake Engineering PCH to San Juan CreEk Road
CONSOLIDATION TEST
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Compressive Stress in (ksf)
Boring No. :A-11-327 Liquid Limit:| - '  Moisture Dry Density Percent Void
Sample No. : D-8 Plastic Limit : ~ i+ :| Content (%) (peh) (N’ Saturation | Ratio
Depth (ft) : 400 41.5 Plastic Index : - Initial 19.74 107.55 16.93 93.98 0.57
R (m) : 1220 12.66 Specific Gravity:| 2.70 | Final 19.28 113.42 17.85 107.08 0.49
Description : Olive-brown, Lean CLAY with SAND (CL)
Earth Mechanies, Inc. I-5 HOV Improvement Project
% Geotechnical and Eurthquake Engineering . PCH to San Juan Creek Road
ertert et 1A —r CONSOLIDATION TEST
FOIECEEe: § i (ASTM D-2435 / CT-219)
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Compressive Stress in (lsf)
Boring No. :A-11-329 Liguid Limit : Moisture Dry Density Percent Void
Sample No. D-6 Plastic Limit : “1 Content (%) (pef) (kN/m') Saturation | Ratio
Denth (ft) : 300 31.5 Plastic Index : - Initial 38.90 80.72 12.71 96.51 1.09
P (m) : 9.15 9.61 Specific Gravity :| 2.70 | Final 38.80 83.28 1311 102.30 1.02
Description : Olive-brown, Fat CLAY (CH)
5 Earth Mechanics, Inc. I-5 HOV Improvement Project
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D-11

Plastic Limit :

Moisture

Dry Density

Content (%)

(pcf)

(kNmn®)

Percent
Saturation

Void
Ratio

(ft) :

55.0

Depth

56.5

Plastic Index :

Initial

26.38

96.76

15.23

95.99

0.74

(m) :

16.78

17.23

Specific Gravity :

Final

22.77

105.84

16.66

103.74

0.59

Description

: Very dark gray, Elastic SILT (MH)
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Boring No. :A-11-348 Liguid Limit: - Moisture Dry Density Percent Void
Sample No. : D-17 Plastic Limit : : - | Content (%) (pef) NI’y Saturation | Ratio
Denth (ft) : 850 86.5 Plastic Index : - Initial 26.59 98.69 15.53 101.43 071
P (m) : 2593 | 26.38 Specific Gravity:| 2.70 | Final 26.20 102.94 | 16.20 110.98 0.64
Description : Olive-brown, Lean CLAY (CL)
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Boring No. :A-11-349 Liquid Limit:| - |~ = Moisture Dry Density Percent Void
Sample No. : D-7 Plastic Limit:| - | - Content (%) (pch uvas’) | Saturation | Ratio

Depth (ft) : 350 36.5 Plastic Index : = Initial 27.93 97.23 15.30 102.79 0.73
¥ (m) : 70.68 | 11.13 Specific Gravity :| 2.70 | Final 26.02 104.22 | 16.40 113.81 0.62

Description : Olive-brown with yellowish brown, Lean CLAY (CL)
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Boring No. :A-11-350 Liquid Limit:| - Moisture Dry Density Percent Void
Sample No. : D-6 Plastic Limit : - = Content (%) (pch (kN/m®) Saturation | Ratio
Depth (ft) : 300 31.5 Plastic Index : - Initial 34.14 85.74 13.50 95.42 0.97
P (m) : 9.15 9.61 Specific Gravity:| 2.70 | Final 36.96 89.09 14.02 111.86 0.89
Description : Olive-brown with yellowish brown, Lean CLAY (CL)
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Compressive Stress in (ksf)
Boring No. :A-11-350 Liguid Limit:| - Moisture Dry Density Percent Void
Sample No. D-16 Plastic Limit : - | Content (%) {pcf) (kN/m®) Saturation Ratio
Denth (ft) : 800 81.5_“ Plastic Index : - Initial 31.66 93.70 14.75 107.00 0.80
? (m) : 2440 | 24.86 Specific Gravity :| 2.70 | Final 29.97 97.90 15.41 112.12 0.72
Description : Very dark grayish brown, Elastic SILT (MH)
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Horizontal Deformation (inch)
Bori . A-11-302 0.49 (ksf) 0.25 k
griiig No Strength Intercept (C) : L Lo .
Sample No, : D-3 23.27 (kPa) Peak 12.07 (kPa) | Ultimate
Depth (fm) : 10.0 [0.00 Friction Angle ($):| 4253 | Degree 30.82 | Dewree
Description : Olive-brown, SANDY lean CLAY (CL) Shear Rate (inchiminute) 1 0.02
SRR MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) (pcf) (kN/m® | RATIO (ksf) (kPa) (ksf) (kPa) (ksf) (kPa)
& 14,57 109.59 17.25 0.54 0.50 23.94 0.84 40.22 0.54 25.86
4@’ 14.86 110.70 17.42 0.52 1.00 47.88 1.56 74.69 0.86 41.37
A 16.42 111.89 17.61 Q.51 2.00 95.76 2.27 108.58 1.44 68.95
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DIRECT SHEAR TEST (asT™ D-

Figure No. :
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Horizontal Deformation (inch)
Boring No. :A-11-303 0.19 I 0.16 lkesf)
pring No Strength Intercept (C) : gl s I S
Sample No. : D-1 9.19 (kPa) Peak 7.47 (kPa) | Ultimate
Depth (ftt/m) : 5.0 |0.00 Friction Angle (¢):| 41.50 Degree 29.35 Degree
Description : Dark olive-brown, Poorly graded SAND with GRAVEL (SP) Shear Rate (nch/minutey :  0.02
SMBOL MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%)| (pef) | (kN/m® | RATIO | (ksb (kPa) (ksf) (IcPa) (sf) (kPa)
& 5.34 113.52 17.87 0.48 0.25 11.97 0.40 18.96 0.28 13.21
@ 7.05 108.95 17.15 0.55 0.50 23.94 0.66 31.60 0.47 22.41
A 7.77 11327 17.83 0.49 1.00 47.88 1.07 51.14 071 33.90
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Geotechnical and Earthquake Enygineering

I-5 HOV Improvement Project
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DIRECT SHEAR TEST (ASTM D-

Project No. :
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Date : 11/05/11

3080) Figure No, :
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Horizontal Deformation (inch)
Boring No. : A-11-305 0.24 (ksf) 0.15 (ksf)
Strength Intercept (C) :
Sample No. : D-1 & PUO 20 | by | Peak | 7.8 | wPa | Ultimate
Depth (fum) : 50 [0.00 Friction Angle (§):| 29.05 | Degree 26.75 | Degree
Description : Olive-brown, Poorly graded SAND (SP) Shear Rate (inchiminutey :  0.02
—— MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) (pch (kN.'ma) RATIO (ksf) (kPa) (lesf) (kPa) (ksf) (kPa)
2.41 113.32 17.84 0.49 0.25 11.97 0.37 17.81 0.29 13.79
\%}1‘ 2.09 101.97 16.05 0.65 0.50 23.94 0.53 25.28 0.38 18.39
A 1.76 80.82 14.30 0.86 1.00 47.88 0.79 37.92 0.66 31.60
I-5 HOV Improvement Project
., Earth Mechanics, Inc. PCH to San Juan Creek Road
4%{~’w :
=k Geolechnical and Earthquake Engincering

Soundwall 340

Project No. :

11-137

Date : 11/05/11

DIRECT SHEAR TEST (ast™ D-
3080) Figure No. :
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Horizontal Deformation (inch)
Boring No. : A-11-310 0.02 (ksf) - 0.00 (ksf)
t) h Int t(C):
Sample No. : D-1 Sheengitc hntenoegt (C) 1:15 (kPa) Peak | 0.00 (kPa) | Ultimate
Depth (ftim) : 2.5 |0.00 Friction Angle (¢ ):| 29.79 Degree 27.99 Degree
Description : Olive-brown, Lean CLAY with SAND (CL) Shear Rate (inchiminutey:  0.02
SYMBOL MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) (pcf) (kN.fma) RATIO (ksf) (kPa) (ksi) (kPa) (ksf) (kPa)
24.10 95.60 15.05 0.76 1.00 47.88 0.60 28.73 0.41 19.54
’@' 21.36 93.70 14.75 0.80 2.00 95.76 1.16 55.73 1.03 49.41
A 24.07 93.53 14.72 0.80 4.00 191.52 2.32 110.89 217 104.00
I-5 HOV Improvement Project
. Earth Mechanics, Inc. PCH to San Juan Creek Road
-—-.’r\*(hn‘ - : 2
\T } Geolechnical and Earthquake Engineering Retaining Wa”' 349
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Horizontal Deformation (inch)
Boring No. : A-11-310 1.61 (s 0.00 (ksf)
t th Int t(C):
SampleNa, : D5 Strength Intereapt AD) S — oo | om0 | Pesk | 008 (kPa) | Ultimate
Depth (fvm) : 20.0 |0.00 Friction Angle (¢):| 13.96 Degree 15.16 Degree
Description : Olive-brown, Lean CLAY (CL) Shear Rate (inchiminute) :  0.02
SRR, MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) (pef) (I:N.'ma) RATIO (ks (kPa) (ksf) (kPa) (ksf) (kPa)
@ 27.81 96.39 15.17 0.75 1.00 47.88 1.81 86.76 0.24 11.49
& 25.02 99.17 15.61 0.70 2.00 95.76 2.17 104.00 0.47 22.41
A 27.33 98.38 1549 0.71 4.00 191.52 258 123.53 1.13 54.01
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Horizontal Deformation (inch)
Boring No. :A-11-313 0.31 (ksh) 0.14 (ks
St th Int t (C) :
Sample No. : D-2 R ntercept(C) 14.94 (kPa) Peak 6.89 (tPa) | Ultimate
Depth (ft'/m) : 5.0 IO_OO Friction Angle ( ¢ ): 33.90 Degree 31.68 Degree
Description ; Olive-brown, SILTY SAND (SM) Shear Rate (nehiminutey :  0.02
SRAGOE MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%)| (pch | (kN/m®) | RATIO | (usp (kPa) (ksp) (kPa) (kesH) (kPa)
:‘., 12.38 103.51 16.29 0.63 0.25 11,97 0.43 20.68 0.29 13.79
@ 14.33 103.65 16.32 0.63 0.50 23.94 0.72 34.47 0.47 22.41
A 18.15 103.60 16.31 0.63 1.00 47.88 0.96 45.96 0.76 36.20
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;T b Geotechnical and Earthguake Engincering Retafning Wa” 349
DIRECT SHEAR TEST (AsT™ D-
j i - : 11/05/11
PI‘OJBCi_’. No 11-137 Date : 1 3080) Fifres Hoce




4.5
4.0
3.5
o
8 30 -- ®
n -,
-; 25 T e b 4 g e B
] L. =
g‘ 2.0 [ ] ..—"’— —
0 =T
N / -
g 15 . T
ln "
7 10 //5' ST
00 =="
0.0 0.5 1.0 1.5 20 2.5 3.0 3.5 4.0 4.5
Normal Stress (ksf)
Ultimate: O l Shear Type :| Field Moisiture | Undisturbed Peak: @
4.5
4.0 f[h—\
3.5 1= . T [~ it ‘:ﬂ‘#ﬂ_‘ﬁ .
E N //ﬁ;:/ AX\
C
o 25
= ;
A b
= B ¥ ; T,
=
b /:/ ﬁb@n@ﬁ"é‘“ﬂ—%‘a P
= 15 4 e
7 / /.
1.0 %
W )
0.5 -
il
0.0 i
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Horizontal Deformation (inch)
Boring No. : A-11-313 0.40 (ksf) 0.00 (ksf)
St th Int t(C) :
Sample No. : D-4 rength Intercept (C) 18.96 (kPa) Peak 0.00 (kPa) | Ultimate
Depth ¢m)  : 15.0 [0.00 Friction Angle (§):| 4347 | Degree 36.84 | Degree
Description : Olive-brown, Lean CLAY with SAND (CL) Shear Rate (nchminute) :  0.02
SNBOE, MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) (pcf) (EN/m® | RATIO (ksf) (kPa) (ksf) (kPa) (ksf) (kPa)
& 14,45 112.30 17.68 0.50 1.00 47.88 0.91 43.67 076 36.20
‘% 15.10 113.51 17.87 0.49 2.00 95.76 294 140.77 1.46 70.10
A 15.41 110.31 17.36 0.53 4.00 191.52 3.97 190.18 3.01 144.21
I-5 HOV Improvement Project
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Horizontal Deformation (inch)
Boring No. : A-11-313 0.53 (ksf) 0.24 (ksf)
St th Int t(C):
Sample No. : D-10 rength Intercept (C) 25.28 (kPa) Peak 11.49 (kPa) | Ultimate
Depth (fm) : 45.0 0.00 Friction Angle (§):| 2890 | Degree 30.20 | Degree
Description : Olive-brown, Poorly graded SAND with SILT (SP-SM) Shear Rate (nchminutey 1 0.02
SYMBOL MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%)| (pch (kN/m%* | RATIO (ksf) (kPa) (ksh (kPa) (ksf) (kPa)
& 3.93 94.81 14.92 0.78 2.00 95.76 1.61 76.99 1.33 63.78
& 3.67 93.94 14.79 0.79 4.00 191.52 2.77 132.72 2.68 128.13
A 3.19 9597 156.11 0.76 8.00 383.04 4.93 236.14 4.86 232.70
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Boring No. : A-11-314 0.62 (lesf) 0.20 (ksf)
St th Int t(C):
Sample No. : D-1 wength Intercept () 20d0 | avm | Peak | 948 | orm umimate
Depth (fttm) : 2.5 [0.00 Friction Angle (¢ ) :| 54.08 Degree 32.39 Degree
Description : Dark olive-brown, Lean CLAY with SAND (CL) Shear Rate (incl/minute) : 0.02
BRI, MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) (pcf) (kN/m®) RATIO (ksf) (kPa) (ksf) (kPa) (ksf) (kPa)
,i*' 10.29 97.89 15.41 0.72 0.25 11.97 0.98 46.73 0.35 16.66
% 10.04 101.27 15.94 0.66 0.50 23.94 1.28 61.48 0.53 25.28
A 9.61 101.96 16.05 0.65 1.00 47.88 2.00 95.95 0.83 