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Introduction 
 
This Geotechnical Design Report (GDR) has been prepared to provide recommendations 
for a proposed retaining wall and slope reconstruction along State Route (SR) 88 near 
Climax Road, located south of the city of Pine Grove in Amador County, California.  A 
Vicinity Map is presented on Plate No 1. 
 
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 
to recommend design and construction criteria for the roadway portions of the project. 
This report is intended for use by the project design engineer, construction personnel, 
bidders and contractors. 
 
Existing Facilities and Proposed Improvements 
 
The existing facility is located along State Route 88 (parallel to Climax Road).  Within 
the project limits, SR 88 is a two lane conventional highway with 12 foot wide travel 
lanes and 4 foot wide paved shoulders constructed in a cut section.  On the west side of 
the highway beyond the paved shoulder is an unpaved shoulder varying from about 6 to 
35 feet in width.  The unpaved shoulder lies at the base of an existing cut slope that varies 
from about 18 to 34 feet in width.  The slope varies from 0.8:1 (H:V) to 2:1 (H:V) and 
has experienced significant erosion.  Climax Road lies at the top of the existing cut slope. 
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This project proposes construction of a Standard Plan Type 1 retaining wall along 
westbound SR 88 ranging in height from 6 to 22 feet, reconstruction of the existing slope 
with a 2:1 (H:V) slope above the wall, and installation of a metal beam guard rail 
(MBGR) at the top of the embankment along Climax Road which will tie into the 
existing MBGR.  A Site Plan and Typical Cross Section are presented on Plate No. 2 and 
Plate No. 3, respectively. 
 
Pertinent Reports and Investigations 
 
The following publications were reviewed to assist in the assessment of site conditions: 
 

• Geologic Map of the Sacramento Quadrangle, California Department of 
Conservation, Division of Mines and Geology, 1987. 

• Pine Grove, CA 7.5-Minute Quadrangle, 1962. 
• Pine Grove Monthly Climate Summary, Western Regional Climate Center. 
• Caltrans 2009 Seismic Design Procedure. 
• Standard Plans and Specifications, May 2006. 
• Project Plans and Cross Sections. 

 
Physical Setting 
 
Climate 
 
According to the Western Regional Climate Center, the average annual precipitation in 
the Pine Grove area is about 30 in.  The majority of this precipitation (over 95 percent) 
falls between October and May.  The average annual air temperature is about 60°F with 
the highest average daily maximum of about 97°F in July and the lowest average daily 
minimum of about 34°F in January. 
 
Topography and Drainage 
 
The topography of the project area generally consists of rolling hills sparsely vegetated 
with grasses, shrubs and trees.   The most prominent drainage feature is Jackson Creek 
which parallels SR 88 to the east.  Elevations at the project site range from approximately 
2240 to 2290 feet.  A Topographic Map is presented on Plate No 4. 
 
 



 
 
 
Mr. Nomer Gutierrez Geotechnical Design Report 
July 28, 2011 10-AMA-88 PM 22.0/22.2 
Page 3 EA 10-0U6801 
 
 

“Caltrans improves mobility across California” 

Regional Geology 
 
This project is located on the eastern part of the Great Valley geomorphic province of 
California.  The Geologic Map of the Sacramento Quadrangle (1987), indicates that the 
soil/rock present within the project limits is Paleozoic age sediments consisting of the 
Calaveras Complex (chert, argillite, slate).  A Geologic Map is presented on Plate No 5. 
 
Seismicity 
 
Per the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 
Bear Mountains fault zone (Poorman Gulch fault section, Fault ID No. 250) with a Mmax 
of 6.5 which is located southwest of the proposed wall site.  The rupture distance to the 
fault plane from the wall site is estimated to be about 8.5 miles.  The fault is classified as 
a normal fault with a vertical (90 degree) dip. 
 
The average shear wave velocity (Vs30) is judged to be about 1800 feet /second.  The 
estimated peak ground acceleration is 0.21g. 
 
The potential for surface rupture at the site due to fault movement is considered 
insignificant/low as there are no known faults projecting towards or passing directly 
through the project site. 
 
Liquefaction can occur when relatively loose, saturated granular soil and specific soft, 
saturated fine-grained soils are subjected to ground shaking sufficient to increase pore 
pressures to trigger liquefaction.  Based upon the soil/rock and ground water conditions 
encountered in the borings, we consider the potential for detrimental liquefaction at the 
site to be nonexistent for the estimated peak ground acceleration. 
 
During a seismic event, ground shaking can cause densification of granular soil above the 
water table that can result in settlement of the ground surface.  Based upon the soil/rock 
and ground water conditions encountered in the borings, we consider the potential for 
detrimental seismic settlement to be nonexistent for the estimated peak ground 
acceleration. 
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Exploration 
 
The subsurface investigation for the project was performed on May 17, 2011 and 
consisted of two rotary wash borings (R-11-001 and R-11-002).  The equipment used to 
drill the borings consisted of an Acker drill rig.  Sampling was performed using a 
Standard Penetration Test (SPT) sampler in soil and diamond bit coring in rock.  A site 
plan showing the boring locations is presented on Plate No. 2. 
 
Geotechnical Testing 
 
Corrosion Evaluation 
 
Due to the granular nature of the subsurface soils and presence of shallow rock, the soils 
are anticipated to be non-corrosive. 
 
Geotechnical Conditions 
 
Subsurface Soil Conditions 
 
In the two borings performed, the subsurface materials consisted of 2 to 2.5 feet of very 
dense silty sand with gravel.  This silty sand layer is underlain by moderately hard, 
moderately weathered, slightly to very intensely fractured rock (granite) to a depth of 10 
feet.  Below this, rock becomes fresh, hard and unfractured to the maximum depth 
explored of 15 feet.  Specific descriptions of the soil/rock encountered within the borings 
are provided on the boring logs on Plates 6 through 10. 
 
Ground Water 

 
Ground water was not encountered in the borings performed for the retaining wall and is 
not anticipated to affect construction.  Groundwater conditions can be expected to 
fluctuate in response to seasons, storm events, and other factors.  Localized saturated 
conditions or perched groundwater conditions near the ground surface should be 
anticipated during and following periods of heavy precipitation. 
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Geotechnical Recommendations 
 
The following recommendations are based on the project plans and cross sections, 
communication with the D10 Office of Design, field reconnaissance, and the subsurface 
investigation conducted at the project site.  Table 1 shows the design parameters for the 
proposed retaining wall. 
 

Table 1.  Retaining Wall Design Parameters 
 

Begin STA 
(ft) 

End STA 
(ft) 

Length 
(ft) 

Height 
(ft) 

Wall 
Type 

Bottom of 
Footing 

Elevation (ft) 

Loading 
Case 

Toe Pressure 
(ksf) 

20+00 20+24 24 16 1 2256.2 II 3.7 

20+24 20+48 24 16 1 2258.2 II 3.7 

20+48 20+64 16 16 1 2260.2 II 3.7 

20+64 20+80 16 18 1 2260.2 II 4.2 

20+80 20+96 16 20 1 2260.2 II 4.7 

20+96 21+12 16 22 1 2260.0 II 5.5 

21+12 21+44 32 18 1 2263.2 II 4.2 

21+44 21+68 24 16 1 2265.2 II 3.7 

21+68 22+08 40 12 1 2267.4 II 2.7 

22+08 22+48 40 10 1 2269.4 II 2.3 

22+48 22+82.13 34.13 6 1 2271.9 II 1.5 

Note:  1. Toe pressure per 2006 Standard Plan B3-1. 
2. Stationing shown is along wall layout line. 

 
Spread footings are recommended for support of the retaining wall.  Based upon the 
subsurface investigation, the subsurface soil/rock at the proposed wall location meets the 
required toe pressures shown above and is adequate for support of the wall.  Per the 
Standard Plans, B3-8, Design and Drainage, the minimum soil cover for the toe of the 
retaining wall is 1.5 feet. 
 
The depth of excavation for the wall footing is about 3 feet (1.5 ft cover and about 1.5 ft 
footing thickness).  In the two borings performed, the depth to rock was found to be 2 to 
2.5 feet below the ground surface and the rock within the footing excavation depth is 
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moderately hard, moderately weathered, and varies from slightly fractured to very 
intensely fractured.  Based on the borings performed, it is anticipated that the majority of 
rock to be excavated for the footing can be performed by conventional means.  Due to the 
variability of the depth to rock and rock characteristics, there may be some areas where 
additional means, such as the use of a rock breaking tools or controlled blasting, may be 
necessary for rock excavation.  Additionally, it is anticipated that the excavation for the 
proposed retaining wall footing may be irregular.  Once the excavation is complete, lean 
concrete should be placed in the bottom of the excavated area to create a level, uniform 
base for the wall footing. 
 
Slope Stability 
 
The project proposes reconstruction of the existing slope with a 2:1 (H:V) slope above 
the retaining wall.  The slope above the wall should be stable at the proposed inclination. 
 
Construction Considerations 
 

• There is an existing corrugated metal culvert that runs under Climax Road and 
ends about halfway down the embankment above SR 88 (approximate STA 
11+00).  Once the retaining wall is constructed, this culvert must be extended to 
the top of the wall to either a pipe or lined drainage channel where the water can 
be directed outside of the wall limits. 
 

• All earthwork should conform to current CT Standard Specifications. 
 

• It is anticipated that the majority of excavation of the rock for the retaining wall 
footing can be performed by conventional means.  Due to the variability of the 
depth to rock and rock characteristics, there may be some areas where additional 
means, such as the use of a rock breaking tools or controlled blasting, may be 
necessary for rock excavation.   

 
• Groundwater conditions can be expected to fluctuate in response to seasons, storm 

events, and other factors.  Localized saturated conditions or perched groundwater 
conditions near the ground surface should be anticipated during and following 
periods of heavy precipitation. 
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Project Information 
 

Standard Special Provision S5-280, “Project Information”, discloses to bidders and 
contractors a list of pertinent information available for their inspection prior to bid 
opening.  The following is an excerpt from SSP S5-280 disclosing information 
originating from Geotechnical Services.  Items listed to be included in the Information 
Handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via 
electronic mail. 
 
Data and information attached with the project plans are: 

A. None 
 
Data and Information included in the Information Handout provided to the bidders and 
Contractors are: 

A. Geotechnical Design Report for EA 10-0U6801, dated 7/28/2011. 
 
Data and Information available for inspection at the District Office: 

A. None 
 

Data and Information available for inspection at the Transportation Laboratory are: 
A. Borehole rock core samples for R-11-001 and R-11-002. 

  
The analyses, conclusions, and recommendations contained in this report are based upon 
site conditions that we observed at the time of our investigation, data from our subsurface 
exploration, and our current understanding of proposed project.  We have assumed that 
the information obtained from our limited subsurface exploration is representative of 
subsurface conditions throughout the site.  If the scope of the proposed project changes 
from that described in this report, the recommendations should be reviewed by this 
Office. 
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If there are any questions or comments in regards to this report, please contact Ben 
Barnes at 916-227-1039. 
 
 
 
   
BENJAMIN M. BARNES, PE     
Transportation Engineer     
Office of Geotechnical Design North   
Branch E       
 
Attachments: 
Plate No. 1:  Vicinity Map 
Plate No. 2:  Site Plan 
Plate No. 3:  Typical Cross Section 
Plate No. 4:  Topographic Map 
Plate No. 5:  Geologic Map 
Plate Nos. 6-10:  Boring Logs 
 
c: Qiang Huang (Geotechnical Services, OGDN-E) 

Kerry Morgan (D10 Project Manager) 
Mark Willian (Geotechnical Services, Corporate Unit) 
District Construction R.E. Pending 
Dave Dhillon (D10 District Materials Engineer) 
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OL

CH

SILTY GRAVEL

CL

CL-ML

ML

COBBLES and BOULDERS
BOULDERS

PT

GW

SC

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

SILTY CLAY
SILTY CLAY with SAND
SILTY CLAY with GRAVEL
SANDY SILTY CLAY

GRAVELLY ORGANIC SOIL

OH

OL/OH

ORGANIC SOIL
ORGANIC SOIL with SAND
ORGANIC SOIL with GRAVEL

GW-GM

SANDY ORGANIC SOIL with GRAVEL
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GRAVELLY ORGANIC SOIL with SAND

OH

SM

SANDY ORGANIC SOIL

GRAVELLY ORGANIC elastic SILT

Well-graded SAND with CLAY (or SILTY CLAY)

Poorly graded GRAVEL

Poorly graded GRAVEL with CLAY
(or SILTY CLAY)

Poorly graded SAND with SILT

Poorly graded SAND with CLAY (or SILTY CLAY)

Poorly graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Lean CLAY

Well-graded GRAVEL with SILT

SANDY ORGANIC elastic SILT with GRAVEL

Well-graded GRAVEL with SAND

GRAVELLY ORGANIC elastic SILT with SAND

GW-GC

GP-GM

GP-GC

GM

ORGANIC elastic SILT with SAND

SILTY SAND with GRAVEL
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COBBLES

Standard Penetration Test (SPT)

SILTY, CLAYEY SAND with GRAVEL

Diamond CoreRotary Drilling
Static Water Level Reading (long-term)

Shelby Tube

NX Rock Core

Bulk Sample

WATER LEVEL SYMBOLS

HQ Rock Core

FIELD AND LABORATORY TESTS

Other (see remarks)

Static Water Level Reading (short-term)

First Water Level Reading (during drilling)

Piston Sampler

GROUP SYMBOLS AND NAMES

Dynamic Cone
or Hand Driven

GRAVELLY SILTY CLAY with SAND

DRILLING METHOD SYMBOLS

Auger Drilling

CL

UC

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

Point Load Index  (ASTM D 5731-05)

R-Value (CTM 301 - 00)

Specific Gravity (AASHTO T 100-06)

Shrinkage Limit (ASTM D 427-04)

Swell Potential (ASTM D 4546-03)

GRAVELLY ORGANIC SILT with SAND
Unconfined Compression - Soil (ASTM D 2166-06)
Unconfined Compression - Rock (ASTM D
2938-95)

GRAVELLY ORGANIC SILT

CU

PL
Pressure MeterPM
Pocket Penetrometer

SG

SW

SANDY SILTY CLAY with GRAVEL

Pocket Torvane

GRAVELLY ORGANIC lean CLAY with SAND

ORGANIC SILT with SAND
ORGANIC SILT with GRAVEL
SANDY ORGANIC SILT

C

Consolidated Undrained Triaxial (ASTM D 4767-02)

Lean CLAY with SAND
Lean CLAY with GRAVEL

SANDY lean CLAY with GRAVEL

ORGANIC SILT

GRAVELLY ORGANIC lean CLAY

Well-graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Fat CLAY

Elastic SILT with GRAVEL
SANDY elastic SILT
SANDY elastic SILT with GRAVEL
GRAVELLY elastic SILT
GRAVELLY elastic SILT with SAND
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ORGANIC lean CLAY

Moisture Content (ASTM D 2216-05)
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PP
R
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(ASTM D 2850-03)
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Group Names
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Graphic / Symbol Group Names

GC
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SILT with GRAVEL
SANDY SILT
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PEAT

Well-graded GRAVEL with SILT and SAND

GRAVELLY ORGANIC fat CLAY

Well-graded SAND

SP-SC

Well-graded SAND with SILT and GRAVEL

Poorly graded GRAVEL with SAND
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SW-SC

SP-SM

Consolidation (ASTM D 2435-04)

Compaction Curve (CTM 216 - 06)

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

GP

Sand Equivalent (CTM 217 - 99)

Well-graded SAND with SILT

GRAVELLY SILTY CLAY

Collapse Potential (ASTM D 5333-03)

GRAVELLY SILT with SAND

SW

SP

SW-SM

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

Standard California Sampler

Modified California Sampler

GC-GM



Descriptor Criteria

Very Dense > 50
Wet

APPARENT DENSITY OF COHESIONLESS SOILS MOISTURE

BRIDGE NUMBER
 NA

Moist

Descriptor

31 - 50

0 - 4

11 - 30

5 - 10

Medium Dense

Dense

Descriptor

Readily indented by thumb but penetrated
only with great effort

EA
10-0U6801

REPORT TITLE
BORING RECORD LEGEND

Visible free water, usually soil is below
water table

Can be penetrated several inches by thumb
with moderate effort

Easily penetrated several inches by thumb

Torvane (tsf)
Unconfined Compressive
Strength (tsf) Field Approximation

Absence of moisture, dusty, dry to the touch

Damp but no visible water

No. 4 Sieve to 3/4 inchFine
Coarse

Cobble

PLASTICITY OF FINE-GRAINED SOILS

SPT N60 - Value (blows / foot)

No. 10 Sieve to No. 4 Sieve

Very Loose

No. 40 Sieve to No. 10 Sieve
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Size

PREPARED BY

Passing No. 200 SieveSilt and Clay

Coarse

Descriptor

Dry

CONSISTENCY OF COHESIVE SOILS

Stiff 1.0 - 2.0 1.0 - 2.0 0.50 - 1.0

No. 200 Sieve to No. 40 SieveFine
Medium

Weak

Very Soft

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.

SOIL PARTICLE SIZE

Crumbles or breaks with handling or
little finger pressure.

Will not crumble or break with finger
pressure.

Particles are present but estimated
to be less than 5%

PLATE NO.
    7

Crumbles or breaks with considerable
finger pressure.

1.0 - 2.0

Moderate

Strong

NOTE:  This legend sheet provides descriptors and
associated criteria for required soil description components
only.  Refer to Caltrans Soil and Rock Logging, Classification,
and Presentation Manual (July 2007), Section 2, for tables of
additional soil description components and discussion of soil
description and identification.

Medium

CriteriaDescriptor
CEMENTATION

The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit.  The lump crumbles when drier than the plastic limit.

Soft

Low

Very Stiff
Hard

Medium Stiff 0.50 - 1.0 0.50 - 1.0 0.25 - 0.50

< 0.25
0.12 - 0.25

< 0.25
0.25 - 0.50

< 0.12

Pocket
Penetrometer (tsf)

2.0 - 4.0
> 4.0

2.0 - 4.0
> 4.0 > 2.0

Criteria

0.25 - 0.50

The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.

Gravel

Trace

Criteria

Boulder

Sand

> 12 inches

3/4 inch to 3 inches

PERCENT OR PROPORTION OF SOILS

DATE

Descriptor

Indented by thumbnail with difficulty
Readily indented by thumbnail

Easily penetrated several inches by fist

High

Nonplastic

Mostly

Descriptor

Some

A 1/8-inch thread cannot be rolled at any water content.

30 to 45%

Little 15 to 25%

Few 5 to 10%

3 to 12 inches

50 to 100%



All fracture
surfaces are
discolored or
oxidized;
surfaces are
friable

Lengths mostly in range of 4 in. to 1 ft, with most lengths about
8 in.

Mechanical Weathering
and Grain Boundary

Conditions

Discoloration or oxidation
extends from fractures
usually throughout; Fe-Mg
minerals are "rusty"; feldspar
crystals are "cloudy"

Moderately
Weathered

Dull sound when struck with
hammer; usually can be
broken with moderate to heavy
manual pressure or by light
hammer blow without
reference to planes of
weakness such as incipient or
hairline fractures or veinlets.
Rock is significantly
weakened.

Leaching of
soluble minerals
may be
complete

Texture

Partial separation, rock
is friable; in semi-arid
conditions, granitics are
disaggregated

Discoloration or oxidation
throughout; all feldspars and
Fe-Mg minerals are altered
to clay to some extent; or
chemical alteration produces
in situ disaggregation (refer
to grain boundary
conditions)

Intensely
Weathered

Can be granulated by hand.
Resistant minerals such as
quartz may be present as
"stringers" or "dikes".

Resembles a soil; partial or
complete remnant rock
structure may be preserved;
leaching of soluble minerals
usually complete

Complete separation of
grain boundaries
(disaggregated)

Discolored of oxidized
throughout, but resistant
minerals such as quartz may
be unaltered; all feldspars
and Fe-Mg minerals are
completely altered to clay

Decomposed

Descriptor

General Characteristics

Lengths average from 1 in. to 4 in. with scattered fragmented
intervals with lengths less than 4 in.

Altered by
chemical
disintegration
such as via
hydration or
argillation

PROJECT OR BRIDGE NAME
SR 88 Climax Road Retaining Wall

No fractures

14,500 - 30,000

Extremely Weak
Very Weak
Weak
Medium Strong

Strong
Very Strong

Chemical Weathering-Discoloration-Oxidation
Solutioning
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Very thickly bedded

Fracture SurfacesBody of RockDescriptor

Thickness or SpacingDescriptor

RELATIVE STRENGTH OF INTACT ROCK ROCK HARDNESS

Extremely Strong

Texture and Solutioning
Diagnostic Features

WEATHERING DESCRIPTORS FOR INTACT ROCK

BEDDING SPACING

METAMORPHIC ROCK

SEDIMENTARY ROCK

IGNEOUS ROCK

Lengths from 1 to 3 ft, few lengths outside that range

CORE RECOVERY CALCULATION (%)

Uniaxial
Compressive Strength (psi)

Specimen can be readily indented, grooved, or gouged with fingernail, or
carved with pocket knife; breaks with light hand pressure

Specimen can be scratched with pocket knife or sharp pick with heavy
pressure; heavy hammer blows required to break specimen

Moderately
Soft
Soft

Very Soft

Moderately
Hard

Hard

Very hard

No visible separation,
intact (tight)

Criteria

FRACTURE DENSITY

Fresh No discoloration, not
oxidized

No discoloration
or oxidation

No separation, intact
(tight)

No change No solutioning Hammer rings when crystalline
rocks are struck.
Hammer rings when crystalline
rocks are struck.  Body of rock
not weakened.

Minor leaching
of some soluble
minerals may be
noted

Lengths greater 3 ftRQD CALCULATION (%)

   

x 100   Length of the recovered core pieces (in.)

Note:  Combination descriptors (such as "slightly weathered to fresh") are used where equal distribution of both weathering characteristics is
present over significant intervals or where characteristics present are "in between" the diagnostic feature.  However, combination descriptors should
not be used where significant identifiable zones can be delineated.  Only two adjacent descriptors shall be combined.  "Very intensely weathered" is
the combination descriptor for "decomposed to intensely weathered".

Specimen can be grooved 1/6 in. with pocket knife or sharp pick with moderate
or heavy pressure; breaks with light hammer blow or heavy hand pressure

Specimen can be scratched with pocket knife or sharp pick with light or
moderate pressure; breaks with moderate hammer blows

Total length of core run (in.)

PREPARED BY

Length of intact core pieces > 4 in.

Total length of core run (in.)

Specimen can be grooved or gouged with pocket knife or sharp pick with light
pressure, breaks with light to moderate hand pressure

Specimen cannot be scratched with pocket knife or sharp pick; breaks with
repeated heavy hammer blows

Specimen cannot be scratched with pocket knife or sharp pick; can only be
chipped with repeated heavy hammer blows

Descriptor

Minor to
complete
discoloration or
oxidation of most
surfaces

x 100

150 - 700

Very thinly bedded
Thinly bedded
Moderately bedded
Thickly bedded

BRIDGE NUMBER
 NA

REPORT TITLE
BORING RECORD LEGEND

Massive

Descriptor

Preserved

> 30,000

3 to 10 ft

700 - 3,500
3,500 - 7,000

7,000 - 14,500

Intensely Fractured
Moderately Fractured

Unfractured

Mostly chips and fragments with few scattered short core lengths

< 150

Slightly Fractured

Discoloration or oxidation is
limited to surface of, or short
distance from, fractures;
some feldspar crystals are
dull

Slightly
Weathered

Hammer does not ring when
rock is struck.  Body of rock is
slightly weakened.

Soluble minerals
may be mostly
leached

Generally
preserved

Partial separation of
boundaries visible

All fracture
surfaces are
discolored or
oxidized

Extremely Hard

Laminated

Very Intensely Fractured

> 10 ft

Very Slightly Fractured

Criteria

3/8 inch to 1-1/4 inches

PLATE NO.
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1-1/4 to 3-5/8 inches
3-5/8 inches to 1 ft
1 to 3 ft

< 3/8 inch
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R-11-001
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Bottom of borehole at 15.0 ft bgs

This Boring Record was developed in general
accordance with the Caltrans Soil & Rock Logging,
Classification, and Presentation Manual (June 2010).

Fresh, hard, unfractured.

Moderately fractured.

IGNEOUS ROCK (GRANITE), light gray, moderately
weathered, moderately hard, very intensely fractured.

SILTY SAND with GRAVEL (SM); very dense; grayish
brown; moist; few coarse GRAVEL; medium SAND;
about 10 to 20% fines.
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SPT HAMMER TYPE
NA

DRILL RIG
Mobile B47 (ID 7000398)

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
2266 ft NAVD88

DURING DRILLING
Not encountered
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AFTER DRILLING (DATE)

BOREHOLE LOCATION (Offset, Station, Line)
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.

BOREHOLE DIAMETER
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TOTAL DEPTH OF BORING
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SAMPLER TYPE(S) AND SIZE(S) (ID)
Rock Core

BOREHOLE BACKFILL AND COMPLETION
Bentonite Seal
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100

30

100

Bottom of borehole at 15.0 ft bgs

This Boring Record was developed in general
accordance with the Caltrans Soil & Rock Logging,
Classification, and Presentation Manual (June 2010).

Fresh, hard, unfractured.

Very intensely fractured.

IGNEOUS ROCK (GRANITE), medium gray,
moderately weathered, moderately hard, slightly
fractured.

SILTY SAND with GRAVEL (SM); very dense; grayish
brown; moist; few coarse GRAVEL; medium SAND;
about 10 to 20% fines.
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From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 GEOTECHNICAL SERVICES-MS#5 

 

Subject: Seismic Refraction Survey, Highway 88, Climax Road Retaining Wall 
 
 

 

Introduction 

 

This memo documents the results of a refraction seismic survey to assist in the design of a 

retaining wall for Highway 88 at Climax Road.  The seismic refraction survey was employed to 

assist in assessing the engineering characteristics of the material comprising the existing slope. 

and road bed.  A 103 meter (338 foot) long seismic refraction profile was employed at the site.  

Seismic velocities for rippability, and depth to bedrock were derived.  Elevations used in this report 

have been assumed.  The reflective delineator at PM 22.0 was used as a temporary bench mark 

(TBM) and assigned the elevation of 704 meters (2309.68 ft) at that position.   

 

Results and Discussion 

 

Figure 1 is an aerial photo showing the location of the seismic line.  Three velocity units were 

defined.  The first velocity unit identified is a thin layer of colluvium consisting of loose soils and 

highly weathered, loose rocks.  The second velocity unit is saturated, highly weathered rock.  That 

finding is supported by nearby observations (including the presence of surface water in the ditch 

line) and measured seismic velocity (1800 m/s, or 5905 ft/s).  The second layer is interpreted as 

highly weathered, fractured granite to about station 48 meters (157 ft) where we believe it’s 

composition changes to fractured, highly weathered, metamorphic rock (possibly phyllite, as 

observed in nearby exposures).  Layer 3 is the bedrock refractor.  It exists roughly along an 

elevation of 702 meters (2303 feet) and it’s velocity ranges between 3610 m/s (11,800 ft/s) to 7270 

m/s (23,840 ft/s).  At about station 48 meters (157 feet), we believe a contact exists between 

granite and metamorphic rock.  This observation is supported by field mapping performed on a 

follow-up visit to the site on 10/21/2011.  Log of Test Borings (LOTB) for two holes drilled at the 

site are located on the south end of the project, within the granitic material, and do not sample the 

suspected metamorphic zone.  The seismic line was 4 meters (13.1 ft) west of the borings.  Within 

the 4 meters (13.1 feet), rock quality appears to degrade significantly based on comparison of core 

descriptions with measured seismic velocity.  Any excavation west of the proposed wall location 

may be in weathered or fractured granitics.  The results of our findings are summarized in the 

table below.  
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Line 

 

 

Layer 

Average 

thickness 

 m (ft.) 

Average 

 Velocity m/s 

(ft/s) 

Line Length m, 

(ft) 

 

Inferred Material 

 

Rippability 

1 1 3.5 (11.5) 863 (2,831) 102 (338) Colluvium ER 

1 2 7.0, 

(23.0) 

1800 (5,905)  Fractured Granite DR 

1 3 N/A 3607 (11,833), 

7268 (23,844) 

 Granitic to 

Metamorphic 

NR 

1 
ER = Easily Ripped, MD = Moderately Difficult, DR = Difficult Ripping, NR = Not Rippable,  

 

Ripping ability is based on unpublished Caltrans data for a Caterpillar D9G series bulldozer with 

a single-tooth ripper.  These values are as follows: 

 

   Velocity (m/s) (ft/sec)        Rippability 

 <1050  <3444    Easily Ripped 

   1050-1500 3444-4921   Moderately Difficult 

   1500-2000 4921-6562   Difficult Ripping 

 >2000  >6562    Not Rippable 

 

Different excavation equipment may experience different results. Penetrating efficacy of the 

ripping tooth is often more important in predicting ripping success than seismic velocity alone. 

Undetected blocks or lenses of high-velocity material may also be present within rippable zones, 

requiring blasting or other means of mechanical breakage for excavation. 

 

Data Acquisition and Processing 

 

Seismic refraction data were recorded using an EG&G Smartseis 24-channel seismograph with 

14 MHz geophones.  The profiles varied in length.  The energy sources employed were a 

hammer and striker plate and a downhole seisgun percussion source.  Refraction data from each 

shot were stored in the seismograph's memory. Both profile geometry and refraction data were 

backed-up to paper and floppy disk upon completion of the survey. 

 

Profiles in this report are presented in terms of velocity units.  A velocity unit is a three-

dimensional unit, which due to its elastic properties and density, propagates seismic waves at a 

characteristic velocity or within a characteristic velocity range.  Velocities denoted in this report 

and in the seismic refraction sections are expressed in meters per second.  At least one velocity is 

present within a geological rock unit. In addition, each zone of weathering, or fracturing within 

that geological unit can constitute its own velocity unit.  Conversely, when two rock units such 

as water saturated gravel and moderately weathered rock propagate seismic waves at the same 

velocity and are adjacent to each other, both units would be part of the same velocity unit. Lastly, 

discontinuous velocities might result from variation in the degree of alteration in the form of 

physical and chemical weathering and should be considered in the interpretation of the data.  
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Thank you for the opportunity to work on this project.  If you have any questions or need 

additional assistance, please contact me at (916) 227-1307 or Mr. Bill Owen at (916) 227-0227. 

 

 

Report by:     Reviewed By: 

 
 

 

Dennison Leeds               William Owen, PGP 1031 

Engineering Geologist   Chief, Geophysics and Geology Branch 

Geophysics and Geology Branch 
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Figure 1: Date: December 10, 2011 

10-AMA-88-22.0/22.2, Climax Road Retaining Wall 

Caltrans 
Division of 
Engineering Services 
Geotechnical Services 



 

 

 
 
  

10-AMA-88-22.0/22.2, Climax Road Retaining Wall 
 

December 10, 2011 

Caltrans 
Division of Engineering Services 
Geotechnical Services 

Figure 
2: 

Project 10-00020001 Time-Distance Graph, Depth Section, and Velocity Model 
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Figure 
3: 

Project 10-00020001 Interpreted Seismic Profile 

2236 

2256 

2276 

2296 

2316 

2336 

E
levation (feet) 

                         Project Stationing 

21+00 22+00 


	10-0U6801_GDR-RetainingWall.pdf
	ClimaxRd_GDRreport_0U6801_7-28-2011.pdf
	Plate1_VicinityMap_P.pdf
	Plate2_SitePlan_P.pdf
	Plate3_TypicalCrossSection_L.pdf
	Plate4_TopoMap_P3.pdf
	Plate5_GeologicMap_P3.pdf
	Plate6_SoilLegend1.pdf
	Plate7_SoilLegend2.pdf
	Plate8_RockLegend.pdf
	Plate9_R-11-001.pdf
	Plate10_R-11-002.pdf


