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SECTION 1

Introduction

1.1  Scope of Work

The California Department of Transportation (Caltrans), in cooperation with the Los Angeles County Metropolitan
Transportation Authority (Metro), proposes to improve mobility and relieve congestion in the area between

State Route (SR} 2 and Interstates 5, 10, 210, and 605 in east/northeast Los Angeles and the San Gabriel Valley,
through the implementation of various transportation improvement projects. One of these improvement projects
involves the SR 710 North Study. Five alternatives are being evaluated for the SR 710 North Study, as part of the
transportation enhancement in the area, including a No Build Alternative. The four build alternatives include
Transportation System Management/ Transportation Demand Management (TSM/TDM), Bus Rapid Transit {BRT),
Light Rail Transit (LRT), and Freeway Tunnel. Figure 1-1 shows a vicinity map for the SR 710 North Study Area.

The TSM/TDM Alternative for the SR 710 North Study will include a new SR 710 Connector roadway between Valley
Boulevard and Mission Road in the City of Los Angeles. The roadway would be located in the undeveloped land to
the north of the current SR 710 terminus. Where the proposed SR 710 roadway crosses the existing railroad tracks,
anew SR 710 Connector Underpass Bridge will be constructed to provide a grade separation between the three
railroad tracks and the proposed SR 710 Connector roadway.

As part of the Environmental Studies Documentation Process of the SR 710 North Study, CHZM HILL collected and
reviewed geotechnical information for the SR 710 Connector Underpass Bridge, and then used information
collected during the review to prepare this Structure Preliminary Geotechnical Report (SPGR). The intent of the
SPGR is to provide geotechnical information for the Advance Planning Study (APS). Recommendations for other
bridge structures as part of the SR 710 North Study are presented in separate reports.

The scope of work for this SPGR included the following:
+ Review available geology maps and documents associated with the project site.

¢ Conduct a site reconnaissance at the proposed bridge location to review the visible physical characteristics
and surficial soil conditions on the site.

= Prepare a summary of geotechnical findings, subsurface soil conditions, and geoiogical constraints at the site
based on the available information.

¢ Provide preliminary recommendations for foundation type, and identify any additional geotechnical
investigation necessary for the design of the proposed bridge structure.

1.2 Project Description

The proposed bridge structure is located about 200 to 300 feet south of Mission Road, at approximately latitude
34°04'41.37"N and longitude 118°09'42.38"W. A site location map is provided in Figure 1-2.

At the proposed bridge location, existing railroad tracks are situated atop a fill embankment, roughly 10 to 20 feet
higher than the surrounding area. The proposed SR 710 Connector Underpass will be a new bridge structure that
maintains the tracks at their current elevation and accommodates a grade separation of the proposed SR 710
Connector and the railroad tracks.

The proposed SR 710 Connector Underpass will be a two-span, steel deck plate with steel plate girder
superstructure supported on 24- to 72-inch cast-in-drilled-hole {CIDH) piles. The new bridge will be 90 feet long
and 72 feet wide. The existing grade underneath the railroad tracks will be depressed by as much as 26 feet to
accommodate two lanes each of the northbound and southbound SR 710 Connector. The general plan for the
proposed structure is provided in Appendix A.
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1 INTRODUCTION

1.3 Pertinent Reports and Investigations

Existing maps and other documents were collected and reviewed for this geotechnical study. Pertinent
documents inciuded the following:

s California Division of Mines and Geology (CDMG). 1998. Seismic Hazard Zone Report for the Los Angeles
7.5-minute Quadrangle, Los Angeles County, Seismic Hazard Zone Report 029.

e  CDMG. 1999. Seismic Hozard Zones Map for the Los Angeles 7.5-minute Quadrangle, Los Angeles County,
Californio. March 25.

e CH2M HILL. 2010. Final Geotechnical Summary Report, SR 710 Tunnel Technical Study, Los Angeles County
California. Prepared for Caltrans. EA-Q7-187900. April.

s United States Geological Survey (USGS). 2005. Preliminary Geologic Map of the Los Angeles 307 x 60’
Quadrangle, Southern California. Open File Report 2005-1019.

1.4 Limitations

This SPGR was prepared for the exclusive use of the CH2M HILL design team members, Caltrans District 7, and
Metro for specific application to the design and Environmental Studies Documentation Process for the project.
The report has been prepared in general accordance with Caltrans standards and follows the report outline
presented in the Caftrans Foundation Report Preparation for Bridges (2009). No other warranty, express or
implied, is made.

The preliminary recommendations contained in this report are based on the data obtained from review of a single

boring log advanced during the SR 710 Tunnel Technical Study (CH2M HILL, 2010}, gealogical maps and
documents for the area, and the site reconnaissance. The boring log indicates subsurface conditions only at the
specific boring location and time it was conducted, and only to the depth penetrated. It does not necessarily
reflect variations that may exist at other locations and depths, or changes that may take place with time. If
variations in subsurface conditions from those described in this report are noted during final design or
construction, the recommendations presented in this report must be reevaluated.

If any change in the nature, design, or location of the proposed structure occurs, the conclusions and
recommendations of this report should not be considered valid unless such changes are reviewed and the
conclusions of this report are modified or verified in writing by CH2M HILL's geotechnical staff. CH2M HILL is not
responsible for any claims, damages, or liability associated with the reinterpretation or reuse of the subsurface
data in this report by others.

The geotechnical recommendations presented in this report are based on the preliminary general plan prepared
for this structure. Other than the APS plans, no other structural plans for the proposed bridge structure were
available at the time this report was prepared.
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SECTION 2

Geotechnical Data

2.1 Field Exploration

No previous geotechnical investigations have been conducted at the proposed bridge site. However,

one boring was drilled approximately 250 feet south of the bridge site during the 5R 710 Tunnel Technical
Study (CH2M HILL, 2010}. The boring was drilled by Caltrans Drilling Services and was continuously observed
and logged by a Caltrans engineering geologist.

Boring information is summarized in Table 2-1. The boring location is shown in Figure 2-1. A detailed boring log
is presented in Appendix B. The preliminary soil stratigraphy for the project site was developed based on this
boring log.

TABLE 2-1
Summary of Geotechnical Exploration
SR 710 Connector * —~--pass

. Ground Surface Depth of Groundwater Elevation?® (feet)
Exploration Year of Type of R .
N Exploration Exoloration Elevation® Exploration
° Xploratio Xploratio ifeet} (feet) luly 2003 March 2013 September 2013
Rot Wash/Wi
R-09-Z1B8 2009 otary Wash/Wire 419.6 200.0 394.6 396.2 395.7

Line Coring

2 The elevations are based on North American vertical Datum 1988 (NAVD 88).

2.2 Laboratory Testing

Laboratory testing was performed on representative soil samples collected during the SR 710 Tunnel Technical
Study field exploration (CH2M HILL, 2010}. Tests included natural moisture content, in-place density, soil and rock
classification, strength characteristics, and corrosivity. Leighton and Associates, Inc., and Sierra Testing
Laboratories, Inc., under subcontract to CH2M HILL, conducted the laboratory tests. Testing was completed in
general accordance with applicable ASTM International (ASTM} standards or the Caltrans Test Method {(CTM).

CH2M HILL engineers reviewed the laboratory test results for completeness and reasonableness. The laboratory
tests performed are summarized in Appendix C. The detailed laboratory test results will be included in a
future-phase foundation report.

TBG1219131138425C0 2-1












SECTION 3

Site Geology and Subsurface Conditions

3.1 Topography

The SR 710 Connector Underpass is located near the northeastern face of the Repetto Hills, at the southwestern
edge of the San Gabriel Valley. In the vicinity of the underpass, the existing railroad tracks are situated atop a fill
embankment on the order of 10 to 20 feet in height. The embankment side slopes are inclined at an approximate
slope of 2:1 (horizontal to vertical {H:V]). The topography surrounding the underpass site is relatively flat.

3.2 Geology
3.2.1 Regional Geology

The SR 710 Connector Underpass is located within the northwest-southeast-trending Peninsular Ranges
physiographic/geologic province. The regional geology of the Peninsular Ranges consists of terrestrial and marine
sedimentary rocks, as well as older igneous and metamorphic basement rocks. Surficial soils derived from the
Repetto Hills and San Gabriel Mountains blanket the San Gabriel Valley and drainages within the Repetto Hills.

The SR 710 Connector Underpass is located in a tectonically active region of southern California. Nearby active
and potentially active faults include the Raymond, Alhambra Wash, and San Rafael/Eagle Rock fault zones, among
others. Additional details about these active and potentially active faults are described in the technical
memorandum titled Fault Rupture Evaluation for the SR 710 North Study (CH2M HILL and Earth Consultants
International [ECI], 2013).

3.2.2 Site Geology

The SR 710 Connector Underpass is underlain by alluvial soil deposits and Puente Formation bedrock. The
composition of the alluvial soil deposits is described in Section 3.2.3.

As observed within boring R-09-Z1B8, the Siltstone Member of the Puente Formation underlies the site. Bedrock
was encountered at 42 feet below ground surface (bgs) at the exploration drilled near the underpass site (see
Figure 2-1). The bedrock underlying the site has been deformed as a result of regional tectonic forces, and is
expected to be moderately sheared and fractured.

3.2.3 Stratigraphy

Based on boring R-09-Z1B8, the subsurface at the site consists of alluvial soils underlain by Puente Formation
bedrock. The alluvial soils predominantly consist of loose to medium dense sandy soils with occasional
interbedded soft to stiff silty and clayey lenses. The alluvial soils extended from ground surface to a depth of
approximately 42 feet bgs (elevation of 377.6 feet).

The Puente Formation bedrock at the bridge site is composed of moderately weathered soft siltstone and
mudstone with thin interbeds of fine sandstone to the maximum depth of exploration at 200 feet bgs.

The location beneath active rail tracks means that a potential exists for contaminated soils within the
embankment fill and upper zone of alluvial soils. These conditions may require special handling and disposal of
material excavated for the underpass, as well as for the construction of CIDH piles that support the bridge.
Additional investigation is recommended for this location to determine whether any environmental impact is
present in the soil because of the railroad right-of-way (CH2M HILL, 2014).

Additional borings should be drilled at the proposed abutment and center pier locations to supplement the
existing subsurface information. Information from the existing and proposed borings should be used for the final
foundation design recommendations.

TBG121913113642SCO 3-1



3 SITE GEOLOGY AND SUBSURFACE CONDITIONS

3.3 Groundwater Conditions

Based on the Seismic Hazard Zone Report 029 (CDMG, 1998), the historically highest groundwater at the bridge
site is noted at a depth of 200 feet bgs. However, groundwater was observed within the piezometer installed
within boring R-09-Z1B8 at an approximate depth of 23.4 to 25 feet (elevations of 394.6 to 396.2 feet) from
July 2009 to September 2013. This groundwater could be perched on the top of underlying bedrock.

A groundwater elevation of 396.2 feet should be used during preliminary design of the proposed underpass
foundations. The currently proposed bottom of the pile caps is at an approximate elevation of 397 feet. The
bottom of the pile cap may encounter the groundwater table. The depressed roadway grade at the bridge
location is at an approximate elevation of 407 feet and the lowest roadway elevation south of the bridge is
approximately 403 feet. Both of these locations are above the ground water table based on the currently available
groundwater data.

Because the groundwater table can fluctuate as a result of seasonal variations, nearby construction, irrigation,
and numerous other human-made and natural influences, the design groundwater elevation should be updated
as more information becomes available regarding the maximum and seasonal variation in groundwater. Future
groundwater evaluations should specifically determine whether groundwater is also located within the Puente
Formation or perched on top of this formation.

3.4 Scour Evaluation

There are no creeks or rivers crossing the site. Therefore, scour is not a concern at the project site.

3.5 Corrosion Conditions

Soil laboratory tests for corrosivity were conducted on two samples collected in the boring drilled adjacent to the
bridge site. Soil samples were tested for pH, minimum resistivity, soluble chloride content, and soluble sulfate
content using the procedures described in CTM 417, 422, and 643 (Caltrans, 2007, 2013a, and 2013b). The
corrosion test results are summarized in Table 3-1.

TABLE 3-1
Summary of Laboratory Test Results for Corrosion
SR 710 Connector Underpass

Depth Minimum Sulfate Chloride
Boring No. Sample P Soil Type Resistivity pH Content Content
(feet)
{ohm-cm) (ppm) (ppm)
R-09-Z1B8 C-26 120.2 siltstone/ 343 6.2 1,156 59
Mudstone
R-09-Z1B8 c-33 159.6 siltstone/ 410 6.3 720 76
Mudstone

ohm-cm — ohm-centimeters
ppm — parts per million

Caltrans (2012) considers a site to be corrosive to structural elements if one or more of the following conditions
exist:

e Chloride concentration is greater than or equal to 500 ppm.
e Sulfate concentration is greater than or equal to 2,000 ppm.
e The pHis 5.5 or less.

Based on the above corrosion criteria, the subsurface soils at the bridge site are considered noncorrosive for
common construction materials. If this alternative is selected, additional soil corrosion testing should be performed
within the alluvial soils and Puente Formation bedrock. During design, a corrosion engineer should review the
corrosion data and provide design recommendations for construction materials proposed at the project site.

3-2 TBG121913113642SCO
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~ TITE GEOLOGY AND SUBSURFACE CONDITIONS

3.6 Geologic Hazards
3.6.1 Liquefaction

When loose, saturated sand and nonplastic silt deposits are subjected to seismic loading, the deposits can liquefy
and lose shear strength if levels of ground shaking are high enough. For this bridge site, the groundwater was
encountered at an elevation of 395.7 feet (24 feet below existing ground surface). Based on the subsurface
conditions encountered in boring R-09-21B8, the soils below groundwater consist of a 5-foot-thick clay layer
underlain by a 12-foot-thick medium dense sandy layer, which in turn is underlain by Puente Formation bedrock.

Although clayey soils with medium to high plasticity and the Puente Formation bedrock are not susceptible to
liquefaction, the 12-foot-thick medium dense sandy layer may potentially liquefy depending on the intensity of
the ground shaking. The Seismic Hazard Zones Map for the Los Angeles 7.5-Minute Quadrangle (CDMG, 1999)
indicates that the proposed bridge site is not located in an area where historical occurrence of liquefaction or a
potential for liquefaction is noted.

Because of the presence of medium dense sandy soils and shallow groundwater conditions, the subsurface
material is considered potentially susceptible to liqguefaction. The liquefaction potential at the bridge site should
be further evaluated using site-specific borings drilled during future field explorations.

3.6.2 Landslides

Based on the Seismic Hazard Zones Map for the Los Angeles 7.5-Minute Quadrangle (CDMG, 1999), the proposed
SR 710 Connector Underpass site is not within the vicinity of potential landslide areas. Therefore, the potential for
land sliding or slope instability from sloping ground conditions at the proposed SR 710 Connector Underpass is
considered low during gravity or seismic loading.

3.6.3 Ground Rupture

No faults are mapped crossing the SR 710 Connector Underpass site, and no faults have been mapped in the
immediate vicinity of the site (USGS, 2005 and 2010; CDMG, 1977). Therefore, the ground surface rupture hazard
associated with known active faults is considered very low at the bridge site.

Additional discussion regarding the overall SR 710 North Study fault rupture potential is presented in the
technical memorandum Fault Rupture Evaluation for the SR 710 North Study prepared for the project
(CH2M HILL and ECI, 2013).

TBG121913113642SC0O 3-3







SECTION 4

Foundation Recommendations

4.1 Foundation Recommendations

The proposed SR 710 Connector Underpass structure will be a two-span bridge and will be supported on high-seat
cantilever abutments at the ends and 4-foot-diameter columns in the middle.

Based on the subsurface conditions, the proposed SR 710 Connector Underpass can be supported on CIDH piles at
the abutments and bent. For advanced planning purposes, 24-inch CIDH and 72-inch CIDH piles are considered at
the abutments and bents, respectively. The CIDH piles will be socketed into the Puente Formation bedrock. The
depth of the rock socket will have to be sufficient for axial and lateral loading during rail and seismic loading. The
potential for encountering natural gas during construction of the drilled shafts for this structure is considered low
to moderate. The potential to encounter naturally occurring gases would be addressed during drilled shaft
construction if the alternative is selected.

Shallow foundations are not recommended because of the relatively high groundwater elevation present at the
site and the associated buoyancy forces, as well as footing size requirements to meet seismic demands. Driven
precast concrete and steel piles are not recommended because of high seismic lateral load and uplift demands, in
combination with the shallow bedrock depth and the anticipated hard driving conditions. Noise associated with
driving piles also would potentially result in significant concerns from nearby residences.

Because groundwater was encountered at an elevation of 396.2 feet (23.4 feet bgs) near the bridge site

(boring R-09-Z1B8; see Figure 2-1), temporary dewatering will likely be required during construction of the

pile caps for the abutments. During future phases of design, alternate abutment foundations, such as secant pile
walls, will be considered to avoid dewatering requirements. These alternate foundations may be particularly
beneficial if groundwater contamination occurs in the area.

4.2 Future Investigations

The boring that was drilled near the underpass bridge provides limited coverage for the proposed structure.
To provide more design information, additional borings should be drilied and sampled.

According to Section 10.4.2 of AASHTO LRFD [Load and Resistance Factor Design] Bridge Design Specifications
(American Association of State Highway and Transportation Officials [AASHTO}, 2007), a minimum of three
borings with depths of 100 feet below the existing ground surface should be planned. Final boring depths should
be determined on the basis of the quality of the rock and the depth required to meet gravity and seismic loads.

Soil and rock samples should be collected every 5 feet using the standard penetration test, modified California-
driven samplers, and rock coring methods. Selected samples should be tested for soil classification, strength and
consolidation characteristics, corrosivity, and expansion potential. Groundwater monitoring piezometers should be
constructed in selected borings to adequately characterize the groundwater table in the area of the proposed
bridge. The screens for groundwater piezometers should be located in the alluvial soil and in the Puente Formation.

TBG121913113642SC0O 4-1
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Addendum (including non-standard laboratory test designations) to 2010
SR 710 Tunnel Technical Study (CH2M HILL, 2010) Boring Record Legend






Gp~''m «vMBOLS AND NAMES

BOULDERS

GRAVELLY ORGANIC SOIL with SAND

Graphic / Symbol Group Names Graphic / Symbol Group Names
A O
> Well-graded GRAVEL Lean CLAY
I3 JEre Lean CLAY with SAND
leg@ . Well-graded GRAVEL with SAND Lean CLAY with GRAVEL
T CL | sANDY lean cLAY
ag 094 Poorly graded GRAVEL SANDY lean CLAY with GRAVEL
copq GP ) GRAVELLY lean CLAY
ooD 24 Poorly graded GRAVEL with SAND GRAVELLY lean CLAY with SAND
| .' Well-graded GRAVEL with SILT z:tx Za: i SAND
GW-GM wil
Lo Well-graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL
A
CL-ML | SANDY SILTY CLAY
7 -
[ .. Wfﬂ-Yg)raded GRAVEL with CLAY (or SILTY SANDY SILTY CLAY with GRAVEL
® GW-GC| |\l graded GRAVEL with CLAY and SAND GRAVELLY SILTY CLAY
p® B -1 (or SILTY CLAY and SAND) GRAVELLY SILTY CLAY with SAND
-
?:g Hdd Poorly graded GRAVEL with SILT SLT
S5 b4 GP-GM SILT with SAND
o o {1 Poorly graded GRAVEL with SILT and SAND SILT with GRAVEL
InP
< - ML | sanDysiLT
Do o/a Poorly graded GRAVEL with CLAY SANDY SILT with GRAVEL
N ﬁ/‘: GP-GC (or SILTY CLAY) GRAVELLY SILT
> g o, Poorly graded GRAVEL with CLAY and SAND
9,924 (or SILTY CLAY and SAND) GRAVELLY SILT with SAND
o
D Db SILTY GRAVEL L ORGANIC lean CLAY
4.4 GM ORGANIC lean CLAY with SAND
EEE SILTY GRAVEL with SAND ORGANIC lean CLAY with GRAVEL
= OL | SANDY ORGANIC lean CLAY
CLAYEY GRAVEL SANDY ORGANIC fean CLAY with GRAVEL
) GRAVELLY ORGANIC lean CLAY
CLAYEY GRAVEL with SAND / GRAVELLY ORGANIC lean CLAY with SAND
SILTY, CLAYEY GRAVEL ORGANIC SILT
ORGANIC SILT with SAND
SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL
OL | SANDY ORGANIC SILT
Well-graded SAND SANDY ORGANIC SILT with GRAVEL
_ GRAVELLY ORGANIC SILT
Well-graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND
Poorly graded SAND FatCLAY
SP Fat CLAY with SAND
- Poorly graded SAND with GRAVEL Fat CLAY with GRAVEL
- CH SANDY fat CLAY
°. Well-graded SAND with SILT SANDY fat CLAY with GRAVEL
s L[} SW-SM ) GRAVELLY fat CLAY
o Well-graded SAND with SILT and GRAVEL GRAVELLY fat GLAY with SAND
A
LRV Well-graded SAND with CLAY (or SILTY CLAY) Elastic SILT
a / SW-SC ) Elastic SILT with SAND
. Well-graded SAND with CLAY and GRAVEL Elastio SILT with GRAVEL
A (or SILTY CLAY and GRAVEL) mH | sanDv e tw g
o elastic
. . Poorly graded SAND wilh SILT SANDY elastic SILT with GRAVEL
11] SP-SM GRAVELLY elastic SILT
- Poorly graded SAND wilh SILT and GRAVEL GRAVELLY elastic SILT with SAND
o Poorly graded SAND with CLAY (or SILTY CLAY) / ORGANIC fat CLAY
o / SP-SC | L0 et SAND wilh LAY and GRAVEL ORGANIC fat CLAY with SAND
oorly grade wi an )
(or SILTY CLAY and GRAVEL) % oH g::g?gq’zﬁ:ﬁ‘(fmgljsAVEL
at
SILTY SAND SANDY ORGANIC fat CLAY with GRAVEL
SM ) GRAVELLY ORGANIC fat CLAY
SILTY SAND with GRAVEL 4 GRAVELLY ORGANIC fat CLAY with SAND
CLAYEY SAND ORGANIC elastic SILT
sc ORGANIC elastic SILT with SAND
O CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL
s+ OH | SANDY elastic ELASTIC SILT
ik / SILTY, CLAYEY SAND SANDY ORGANIC elastic SILT with GRAVEL
- / SC-SM GRAVELLY ORGANIC elastic SILT
i SILTY. CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elastic SILT with SAND
i L) ORGANIC SOIL
F == pT PEAT f/j ORGANIC SOIL with SAND
L e fj ORGANIC SOIL with GRAVEL
ey f//—/ OL/OH | SANDY ORGANIC SOIL
{ COBBLES {_jfj SANDY ORGANIC SOIL with GRAVEL
C - COBBLES and BOULDERS {-//-J) GRAVELLY ORGANIC SOIL
A

FIELD AND LABORA IURY TFST2 |
C  Consolidation (ASTM D 2435-04)
CAIl Cerchar Abrasivity index
CL Collapse Potential (ASTM D 5333-03)

CR Corrosion, Sulfates, Chlorides (CTM 643 - 99;
CTM 417 - 06; CTM 422 - 06)

CU Consolidated Undrained Triaxial (ASTM D 4767-02)
DS Direct Shear (ASTM D 3080-04)
El  Expansion Index (ASTM D 4829-03)

EM Elastic Model with Compressive Strength
(ASTM D 7102)

M  Moisture Content (ASTM D 2216-05)

OC Organic Content (ASTM D 2974-07)

P Permeability (CTM 220 - 05)

PA Particle Size Analysis (ASTM D 422-63 [2002])

Pl Liquid Limit, Plastic Limit, Plasticity Index
(AASHTO T 89-02, AASHTO T 90-00)

PL Point Load Index (ASTM D 5731-05)
PM Pressure Meter

PP Pocket Penetrometer

PTS Petrographic Thin Section

R R-Value (CTM 301 - 00)

SG Specific Gravity (AASHTO T 100-06)
SD Slake Durability Index (ASTH D 4645)
SL Shrinkage Limit (ASTM D 427-04)
SW Swell Potential (ASTM D 4546-03)

UC Unconfined Compression - Soil (ASTM D 2166-06)
Unconfined Compression - Rock (ASTM D
2938-95)

UU Unconsolidated Undrained Triaxial
(ASTM D 2850-03)

UW  Unit Weight (ASTM D 4767-04)
VS Vane Shear (AASHTO T 223.02 rmaaq))

SAMPLER GRAPHIC SYMBOLS

M Standard Penetration Test (SPT)
m Standard California Sampler

E Modified California Sampler

|_|_| Shelby Tube [I:l:l Piston Sampler
@ NX Rock Core “]I HQ Rock Core

Bulk Sample ﬂ Other (see remarks)

IKI Auger Dirilling E Rotary Drilling

]

DRILLING MFTHUNN SYMBOLS

Dynamic Cone f
oryHand Driven 8 Diamond Core

WATER LEVEL SYMBOLS

First Water Level Reading (during drilling)

AvA
¥ Static water Level Reading (short-term)
Y Static Water Level Reading (long-term)

Ck 2MIHILL.
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2 I DESCRIPTION ool S8 g €ledz |3 |2k Remarks
< E IS al g ¢ =13 9‘3 ® 2\
uol oy |3 SEl 23|18 61252F 25|58
mw | o= D H| o |mleleiSdo HE|5|F
“F 'EL. 3b4a.0 n, conamns peboe w cobble. S12| 24 {43100 A 1
o ntinued). 23 - -
363.63| 56 | 20 () =
= = =
57 =g+ = < -
= = -
361.63| 58 =t 1 = =
= < -
C’ —4
59 -] < =
... 1< -
359.63| 60 = = -
] 013 0 < uw —
= = =
61 P = =
- ’g -
357.63| 62 = mity = =
wa REN. = -
63 =t . < —
] o= =
= . — -
35563 64 p=4 = =
- < -
= . S14] 6 |32]100 = =
= — 14 = -
3s363| 66 5| 18 = =
o =
87 E{_ [ SEDIMENTARY ROCK, (SILTSTONEYMUDSTONE, =
1...—| massive, medium dark gray to dark gray, moderately -
351.63( 68 =1 .. _| weathered, weak, soft, unfractured. ™
= — = 5
= el = =
= = -
349.63| 70 E D154 0 = (uw -:-
- = -
71 = < -
- < -
- () -
347.63| 72 =~ = =
nEE é -
345.63| 74 =+ -
:. ..T tg :
[ = 158 0 = -
34363/ 76 " 7] = =
= - 515G 12 0 (S =
77 -:-_m_ 29 E
34163| 78 B~ pOs S =
= =
’ = ... C16 100 0 -
- b < See note at the end of the log -
79 - — | |regarding RQD. =
:».u- < H
33963/ 80 = T c17 97 |47 <Ol |PLPA LU =
S 26| 97 —
= < -
337.63|82 P< =
] O -
335.63) 84 = -— q g
= O H
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€ S5 ¢ |5 £E1& |g
z -1 BE o |81 | J8 |8 |Bk
= Lo i 4 = = — S = ‘5
E |z lsg DESCRIPTION ool 2|8 §IgleTs |8 |20 Remarks
& | & |88 al ¢ 2 3 51285 |5 |22
4| w58l 55 2|2 8|c352% 25|58
w 119 s0 Www| 0 B XiEoo us (alo
Syt C25 g -
= >< See note at the end of the | -
09 —
303.63|116 E-— " Ol | regarding RQD. -
— < -
117 =
O =
301.63[118 p< -
] o -
119fy = p =
] O -
29963120 “’| AtEL. 299 6 ft, becomes moderately soft. C26 100{100 f; 104 z>< Pl PA, UU, CR =
w2 b < —
97.63] 122" Vv =
076831224 b4 =
= O =
123p="" " o
= — P =
295.63[124 4 > =
= p— b < =
125 c27 8383 §>< =
293.63\12654_ ... O =
. b4 =
1274, 19 -
S D¢ =
29163}128H.... | -
= O =
:_‘ > :
1290, . .
= <>< H
=N > =
28963 1305..,\ AtEL. 289.6 i, becomes laminated. c28 700/700 o] |s0.EM =
1318 < ~
= <& H
20763/1326 " b =
133 <>< -
=5 o =
= 23 | 100 =
285.63| 1344, __| e =
- > -
= c29 100[100 54 =
283.63[136 - < <& -
= b4 H
1378 < =
28163 1385;\ A =
’ 1 : AtEL. 281.6 ft, contains 6" lens of fresh, very strong, & 5
. very hard. < -
1393 ~ <Z E
= b =
2798311408, | C30 100] 0 O =
- AtEL. 279.1 ft, becomes medium strong, very slightl -
1419 =1 fractured, bedding plane separation. 9. very signty z>< =
»—Na_ =
277.63 1425,': b < =
S < =
1434 q =
M~ o H
=N —
27563 144:~ .. >4 =
PR = Q =
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g ] § E c |8 % £ °
3le| 85 = |28 | J¢ | F |25
= = b4 5 s . o = D | O
[P I DESCRIPTION ool & |8 5|Sedz |5 |29 Remarks
& | E |86 Egggg;g:ca 22
W |50 3 5 Sl 2% 2 |= 5|
o | 8136 33 & |3|c| 22558 52|58
W o ~ —
= RN Tr37 100[100 >v< SD. EM =
. 22102 See note at the end of the log [
243.63)176= | | regarding RQD. -
™S AtEL.243.1 ft, contains 3" lens of fresh, very strong, I1 b E
778~} very hard. 1@ =
= P < =
24163(178p= "~ =
=N o =
179~ .. | b4 =
=~ §>< =
2396311807, _ | I}cae 700/100 A =
181 b =
=i © £
237.63 1825 T >< E
=Ry > -
1 m—
=S X s
=N & =
235.63(184 E ~ > < -
b —
H -] AtEL. 235.1 ft, contains 6" lens of fresh, very strong, -
185 = very hard. C39 93|93 <>< H
233.63|1864" - o =
™. D < -
1879 & =
H -
231.63[188=~ ., z§ ~
= " 4 -
189 = =
=~ >l (W =
= 25| 100 4 -
229.63 190:. . a0 55795 S =
=~ -
1918, ] =
= > H
227.63 192;‘-. >< E.
H & =
= R =
= I % =
22563[194f= -~ < -
=N < =
195~ lca 100[100 b |80 EM =
223.63]196H "~ 221102 <& -
E\"' >< -
197 O =
= >4 =
221.63(198 E-. <>< E
Rl -
1gg :‘- - - > E
219.63/200 - - Bottom of borehole at 200.0 ft bgs -
201 Borehole was converted to piezometer at the =
- completion of drilling. =
217.63202 E RQD values provided in the boring logs are based on =
- intact core pieces obtained between two natural H
203~ discontinuities. Majority of cores obtained in thls boring =
= are weak and does not meet the "sound core” -
- definition provided in standard test method for RQD -
215.631204 ASTM D 6032. These RQD values should not be used -
- to evaluate the rock mass quality. -
2054 =
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Appendix C
Laboratory Test Result Summary















