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Proposed Overhead Signs 
CS-60 is a two-post truss, Type I-S post per Caltrans Standard Plans, to be located at the 
west-bound off-ramp.  The foundation is shown as CIDH piles, 54” diameter and 18’ deep, 
per Standard Plans.  Existing subsurface data near this sign, including test boring R-99-B3 
and test pit O-12-110, was submitted with the GDR report.  No further exploration was 
performed at this location. 
 
CS-61 is a single-post truss, Type I-VIII post per Caltrans Standard Plans, to be located at 
southbound El Dorado Hills Blvd.  The foundation is expected to be either a CIDH pile, 60” 
diameter and 25’ deep, or spread footing, 13’x18’ in dimension, per Standard Plans.  BCI 
completed test boring RDC-12-119 near this sign location to supplement a previous test pit 
(O-12-105).   
 
Figure 1 shows the project vicinity and Figure 2 the exploration locations.  
 
Supplemental Field Exploration  
BCI completed Boring RDC-12-119 on May 16, 2012 to a depth of 31.6 feet.  Our drilling 
sub-consultant (Taber Drilling) advanced the boring using 4” solid auger to a depth of 3.5 feet 
and HQ wire-line rock coring from 3.5 feet to 31 feet.  We placed continuous core samples in 
labeled core boxes.  Rob Pickard, BCI engineering geologist, logged the borings and retrieved 
samples for laboratory testing.  We show the boring log and the Log of Test Borings (LOTB) 
drawing for the west-bound off-ramp bridge in Appendix A.   
 
Subsurface Conditions 
As described in the GDR, the site is underlain by variably weathered and fractured 
metavolcanic rock.  Rock consistent with this description is present at both CS-60 and CS-
61 sign locations.   
 
At sign CS-60, boring R-99-B3 encountered 8 feet of fill (described as clayey sand with 
gravel and occasional cobble/boulder) underlain by meta-sedimentary and meta-volcanic 
rock to depth 26 feet.  Core recovery within the rock was 69-94% and Rock Quality 
Designation (RQD)1 between 10-72%.  We classify this rock as having “poor to fair” rock 
mass quality based on Table 4.4.8.1.2A, Caltrans Bridge Design Specifications, November 
2003. 
 
At Sign CS-61, boring RDC-12-119 encountered 2.0 feet of pavement section (asphalt and 
baserock), underlain by meta-volcanic rock to depth 31.6 feet.  Core recovery within the 
rock was nearly 100% and RQD between 52 to 100%.  We classify this rock as having 
“good” rock mass quality based on Table 4.4.8.1.2A, Caltrans Bridge Design Specifications.  
Test Pit O-12-105 encountered silty gravel to depth 1.7 feet, with refusal on metavolcanic 
rock at this depth.   

                                                 
1 RQD = Rock Quality Designation, defined as the sum of length of solid core pieces greater than 4 inches 
long divided by the total length of core run. 
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We did not observe serpentinite or other ultramafic rock types (a host rock for naturally 
occurring asbestos (NOA), or significant bands of fibrous (asbestiform) minerals within the 
rock cores.   
 
Groundwater 
Groundwater was present at approximately 7 feet deep in boring R-99-B3 (drilled February 
1999), near the fill/rock interface.  We did not encounter groundwater within the augered  
portion of boring RDC-12-119 (drilled May 2012).  In general, we expect the surface 
soil/fill materials and upper portions of decomposed rock to be seasonally wet/saturated.  
Shallow groundwater and seepage can be expected along the soil/rock interface during the 
winter months or extended periods of rainfall.  
 
Laboratory Testing 
BCI completed the following laboratory tests on rock cores obtained from the test boring: 

 Rock Compression - (ASTM D7012) 

 Point Load Strength Index (ASTM 5731) 

 Sulfate content (CTM 417), chloride content (CTM 422), pH (CTM 643) and 
resistivity testing (CTM 643) 

 
Table 1 summarizes results of the rock compression tests. 
 

Table 1 – Rock Compression Tests (ASTM D7012) 
Test Boring Core Depth (feet) Compressive 

Strength (psi) 
RDC-12-119     12.2-12.7 540* 
RDC-12-119     16.9-17.5 4,510 

  *core broke along healed fracture 
 
 
Results of Point Load Strength Index (PLI) on sections of hard rock show PLI from 290 to 
841 psi.  Based on a conversion factor of 24.5 to estimate unconfined compressive strength 
from PLI2, compressive strengths range from 7,114 psi to 20,615 psi.  Weaker rock cores, 
with PLI of 54-369 psi, correlate to compressive strength estimates of 1,334-9,040 psi.    
 
We attach the laboratory test reports in Appendix B. 
 
Table 2 shows results of the corrosivity tests from RDC-12-119.  For comparison, corrosion 
tests previously completed for this project are included in Table 2.  
 
 

                                                 
2ASTM D5731 
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Table 2 - Corrosion Test Results (CTM 417, 422, 643) 

Exploration/ 
Test Location ID 

Sample 
No. 

Sample Depth 
(feet) 

pH 
Resistivity 
(ohm-cm) 

Chloride Content 
(ppm) 

Sulfate Content 
(ppm) 

RDC-12-119    Run 1 3.5-4.5 8.4 5,700 11 51 
A-12-101 B7 0.5-5 8.5 2,676 7 12 
A-12-104 B3 0.5-5 8.7 2,931 4 ND 
A-12-111 B1 8-9 7.7 3,110 29 19 
O-12-114 B2 5.5-6.5 7.9 1,810 10 18 
R07-B1* B1-1 5.5 7.01 1,930 16 52 
R07-B1* Run 1 15.5 7.55 1,050 32 154 
A07-B2* B2-4 21 7.25 3,220 6 19 

A01-B2** CB-2 0-6  7.0 3,880 8 5 
A01-B5** CB-5 0-6 6.9 3,347 13 8 

*From BCI (2008) **From Espana (2002)  
 
These results indicate non-corrosive soil and weathered rock conditions.   
 
Foundation Recommendations 
Based on the above, conditions are suitable for CIDH pile foundations (per Standard Plans) 
at both CS-60 and CS-61 locations, and for a spread footing at CS-61.  At CS-60, Standard 
Plan CIDH depth of 18 feet will extend through about 8 feet of rocky fill and 10 feet into 
fractured rock.  At CS-61, Standard Plan CIDH depth of 25 feet will extend through 2 feet 
of fill and about 23 feet into relatively hard rock.   
 
The foundation drilling will require coring into the rock unit and may encounter seasonal 
ground water seepage along the soil/rock interface.  These conditions are discussed below in 
Construction Considerations. 
 
For footing design at CS-61, Standard Plan loading of 2.5 ksf is available within weathered 
rock underlying the existing pavement section.  If necessary, a reduced footing dimension 
can be considered (or value engineered) by using drilled rock anchors to resist uplift and 
overturning loads.  For pre-stressed rock anchors, use a minimum free-length of 10 feet and 
bond-length of 15 feet, ultimate grout-to-rock bond strength of 150 psi and working bond 
stress equal to 50% of the ultimate strength.  Assuming 6-inch diameter drilled anchors, an 
ultimate design load of 500 kips per anchor can be developed within the rock unit 
(allowable load of 250 kips).  Mechanical anchors can also be considered to engage the rock 
mass. 
 
The actual quantity, spacing, length and diameter of anchors should be based on uplift loads 
determined by the designer.  The type of anchors, grout (or resin) and installation method 
must be consistent with Caltrans Standard Specifications and approved by QEI and BCI 
prior to construction.  Actual tensile capacity is the responsibility of the contractor and 
requires verification by proof testing during construction. 
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Boring Logs RDC-12-119 
Log of Test Borings, Latrobe Road WB Off-Ramp UC (Sheet1of4) 

Legend of Logs 
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fine-grained to medium-grained, grayish green,
moderately to slightly weathered, soft to moderately
soft, moderately fractured.

Very intensely fractured, shear (clay, partially healed),
dipping 60°, from 8 to 8.6 feet.

Very intensely fractured, shear (clay, partially healed),
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hard, very slightly fractured.
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Joint dipping 45°.
METAMORPHIC ROCK (continued).

Joint dipping 80°.

Bottom of borehole at 31.6 ft bgs
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PROJECT OR BRIDGE NAME

POSTMILE
0.6/1.4

ROUTE
50

COUNTY
El Dorado

GRAVELLY ORGANIC fat CLAY
GRAVELLY ORGANIC fat CLAY with SAND

Elastic SILT

ORGANIC elastic SILT with GRAVEL

SANDY elastic ELASTIC SILT

R

SL

CR

SE

Direct Shear (ASTM D 3080-04)DS

Expansion Index (ASTM D 4829-03)EI

Moisture Content (ASTM D 2216-05)M

OC Organic Content (ASTM D 2974-07)

Permeability (CTM 220 - 05)P

PA

Well-graded GRAVEL

Poorly graded GRAVEL with SILT

GRAVELLY lean CLAY with SAND

Blackburn Consulting
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SILTY, CLAYEY SAND

Group Names

SC-SM

Graphic / Symbol Graphic / Symbol Group Names

GC

GP

GC-GM

SP-SC

SW

SP

Well-graded SAND with SILT

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)

Collapse Potential (ASTM D 5333-03)

Sand Equivalent (CTM 217 - 99)

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

GRAVELLY SILT
GRAVELLY SILT with SAND

SILT

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 lean CLAY

GRAVELLY ORGANIC lean CLAY
GRAVELLY ORGANIC lean CLAY with SAND

Fat CLAY

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

COBBLES

Standard Penetration Test (SPT)

Well-graded GRAVEL with SAND

Well-graded GRAVEL with SILT

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

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

ORGANIC elastic SILT with SAND

SANDY ORGANIC elastic SILT with GRAVEL
GRAVELLY ORGANIC elastic SILT
GRAVELLY ORGANIC elastic SILT with SAND

GW-GC

GP-GM

GP-GC

GM

GROUP SYMBOLS AND NAMES

DRILLING METHOD SYMBOLS

ORGANIC SOIL
ORGANIC SOIL with SAND
ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL
SANDY ORGANIC SOIL with GRAVEL
GRAVELLY ORGANIC SOIL
GRAVELLY ORGANIC SOIL with SAND

OH

SM

SC

GW

GW-GM

CL

CL-ML

ML

COBBLES and BOULDERS
BOULDERS

PT

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

SILTY CLAY
SILTY CLAY with SAND
SILTY CLAY with GRAVEL

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

SILT with SAND
SILT with GRAVEL

SANDY SILT
SANDY SILT with GRAVEL

PEAT

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with CLAY (or SILTY CLAY)

Well-graded SAND

Well-graded SAND with GRAVEL

Well-graded SAND with SILT and GRAVEL

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with SILT and SAND

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

Poorly graded SAND

Poorly graded SAND with GRAVEL

Poorly graded SAND with SILT and GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY

SANDY ORGANIC fat CLAY with GRAVEL

SW-SM

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

Elastic SILT with GRAVEL

SANDY elastic SILT

2.5" Split Spoon Sampler

SANDY elastic SILT with GRAVEL
GRAVELLY elastic SILT
GRAVELLY elastic SILT with SAND

ORGANIC elastic SILT

SANDY ORGANIC SILT with GRAVEL
GRAVELLY ORGANIC SILT
GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

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)

Pocket Torvane

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

CL

CU

PL

Pressure MeterPM

Pocket Penetrometer

SG

SW

TV

UC

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

ORGANIC lean CLAY with SAND
ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY
SANDY ORGANIC lean CLAY with GRAVEL

Fat CLAY with SAND
Fat CLAY with GRAVEL

SANDY fat CLAY
SANDY fat CLAY with GRAVEL
GRAVELLY fat CLAY
GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY
ORGANIC fat CLAY with SAND
ORGANIC fat CLAY with GRAVEL

SANDY ORGANIC fat CLAY

Elastic SILT with SAND

UU Unconsolidated Undrained Triaxial
(ASTM D 2850-03)

UW Unit Weight (ASTM D 4767-04)

Vane Shear (AASHTO T 223-96 [2004])VS

CP

PP

2" Split Spoon Sampler

BORING RECORD LEGEND

PREPARED BY
RCP

Auger Drilling

FIELD AND LABORATORY TESTS

WATER LEVEL SYMBOLS

Dynamic Cone
or Hand Driven Diamond CoreRotary Drilling

Static Water Level Reading (long-term)

Shelby Tube

NX Rock Core

Bulk Sample

Piston Sampler

HQ Rock Core

Other (see remarks)

Static Water Level Reading (short-term)

First Water Level Reading (during drilling)
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SAMPLER GRAPHIC SYMBOLS

OL

OL

CH

MH

OH

OL/OH

DATE
5-17-12



POSTMILE
0.6/1.4

ROUTE
50

PROJECT OR BRIDGE NAME

COUNTY
El Dorado

2.0 - 4.0

> 4.0

2.0 - 4.0

Pocket
Penetrometer (tsf)

Soft 0.25 - 0.50 0.25 - 0.50 0.12 - 0.25

< 0.25

0.25 - 0.500.50 - 1.00.50 - 1.0Medium Stiff

Hard

Very Stiff

Low

Very Loose

Loose

SPT N60 - Value (blows / foot)

PLASTICITY OF FINE-GRAINED SOILS

Cobble

Coarse

Fine No. 4 Sieve to 3/4 inch

Coarse No. 10 Sieve to No. 4 Sieve

No. 40 Sieve to No. 10 SieveMedium

Fine No. 200 Sieve to No. 40 Sieve

0.50 - 1.01.0 - 2.01.0 - 2.0Stiff

CONSISTENCY OF COHESIVE SOILS

SizeDescriptor

Silt and Clay Passing No. 200 Sieve

Absence of moisture, dusty, dry to the touchDry

Damp but no visible water

Descriptor

Dense

Medium Dense

5 - 10

11 - 30

0 - 4

31 - 50

Descriptor

Moist

MOISTUREAPPARENT DENSITY OF COHESIONLESS SOILS

Wet

> 50Very Dense

Criteria

Visible free water, usually soil is below
water table

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

Easily penetrated several inches by thumb

Can be penetrated several inches by thumb
with moderate effort

Readily indented by thumb but penetrated
only with great effort

PERCENT OR PROPORTION OF SOILS

Sand

Boulder

Criteria

Trace

Gravel

Descriptor

> 12 inches

3/4 inch to 3 inches

3 to 12 inches

5 to 10%Few

15 to 25%Little

30 to 45%Some

50 to 100%Mostly

Nonplastic

High

Easily penetrated several inches by fist

Readily indented by thumbnail

Indented by thumbnail with difficulty

Descriptor Criteria

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

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

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.

CEMENTATION

Descriptor Criteria

Medium

Strong

Moderate

Weak

Crumbles or breaks with considerable
finger pressure.

SHEET
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Particles are present but estimated
to be less than 5%

Will not crumble or break with finger
pressure.

Crumbles or breaks with handling or
little finger pressure.

SOIL PARTICLE SIZE

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.

Very Soft < 0.25 < 0.12

1.0 - 2.0

> 2.0> 4.0

Blackburn Consulting

11521 Blocker Drive, Suite 110

Auburn, CA 95603

Phone: (530) 887-1494

Fax: (530) 887-1495
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COUNTY
El Dorado

ROUTE
50

POSTMILE
0.6/1.4

PROJECT OR BRIDGE NAME

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 CharacteristicsSolutioningTexture

Chemical Weathering-Discoloration-Oxidation

Fracture SurfacesBody of RockDescriptor

Thickness or SpacingDescriptor

Very thickly bedded

Extremely Strong

Texture and Solutioning

Diagnostic Features

WEATHERING DESCRIPTORS FOR INTACT ROCK

BEDDING SPACING

METAMORPHIC ROCK

SEDIMENTARY ROCK

IGNEOUS ROCK

ROCK GRAPHIC SYMBOLS

ROCK HARDNESSRELATIVE STRENGTH OF INTACT ROCK

SHEET
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BORING RECORD LEGEND

PREPARED BY
RCP

Blackburn Consulting

11521 Blocker Drive, Suite 110

Auburn, CA 95603

Phone: (530) 887-1494

Fax: (530) 887-1495

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.)
x 100

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

FRACTURE DENSITY

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

RQD CALCULATION (%)

Criteria

CORE RECOVERY CALCULATION (%)

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

PreservedNo visible separation,
intact (tight)

Minor to complete
discoloration or
oxidation of most
surfaces

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

Very Intensely Fractured

Slightly Fractured
Very Slightly Fractured

Criteria

3/8 inch to 1-1/4 inches
1-1/4 to 3-5/8 inches
3-5/8 inches to 1 ft
1 to 3 ft

< 3/8 inch

3 to 10 ft
> 10 ft

Laminated
Very thinly bedded
Thinly bedded
Moderately bedded
Thickly bedded

Massive

Descriptor

< 150

> 30,000

150 - 700

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

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

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

Lengths greater 3 ft
No fractures

14,500 - 30,000

Extremely Weak

Very Weak

Weak

Medium Strong

Strong

Very Strong

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

Altered by
chemical
disintegration
such as via
hydration or
argillation

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

All fracture
surfaces are
discolored or
oxidized; surfaces
are friable

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

DATE
5-17-12
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Laboratory Test Results 



Rock Core Compression Tests
(ASTM D7012)

6/4/2012

Blackburn Consulting
11521 Blocker Drive, Suite 110
Auburn, CA. 95603

Specimen
Depth      

(ft)

FINAL 
TRIM  

LENGTH 
(in.)

Trim Length 
(in.)

ORIGINAL 
LENGTH 

(in.)

DIAMETER 
(in.)

AREA    

(in.2 )
TOTAL 

LOAD (lbs.)

COMP 
STRENGTH 

(psi) 
L/D RATIO

CORR. 
FACTOR

CORR. 
COMP. 

STRENGT
H (psi)

DRY CORE 
WEIGHT 
(grams)

WET 
CORE 

WEIGHT

UNIT 
WEIGHT 

(pcf)

RDC-12-119

Run 3 12.2-12.7 5.82 5.90 20.00 2.391 4.49 2405 540 2.43 1 540 1010.1 1047.9 147.3

Run 4 16.9-17.5 5.87 5.90 16.50 2.391 4.49 20235 4,510 2.46 1 4510 1192.0 1194.2 172.3

                                    Note: Sample for Run 3 broke on healed fracture

Auburn Office:

11521 Blocker Drive, Suite 110   Auburn, CA 95603 Modesto Office: (209) 522-6273
(530) 887-1494  Fax (530) 887-1495 West Sacramento Office: (916) 375-8706

Rock Core Compression Test

BCI File No.: 1072.14
Project Name: US 50 / Latrobe Road West Bound On - and off - Ramp
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Run 3 Before 

 

Run 3 After 
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Run 4 Before 

 

Run 4 After 



Blackburn Consulting
Auburn Office:   
11521 Blocker Drive, Suite 110    Auburn, CA 95603   
(530) 887-1494   Fax (530) 887-1495   

File No. 1072.14
May 24, 2012

Boring
Run 

Number
Depth (ft) D (in)

L (in)      
(W for axial 

tests)
L/D Ratio

Maximum 
Pressure 

(psi)

Load at 
Failure 

(lbf)

Size 
Correction 
Factor (F)

PLI (Point 
Load Index) 

(psi)

Size 
Corrected 
PLI (psi)

UCS 
Estimate 

(psi, 
K=24.5)

Notes

RDC-12-119 1 4.7-4.9 2.4 2.5 1.0 302 444 1.09 77 84 2064 break along healed fracture
2 7.3-7.6 2.4 3.8 1.6 1709 2511 1.09 436 477 11678
2 8.1-8.4 2.4 3.0 1.3 2448 3597 1.09 624 683 16727
3 15.5-16 2.4 3.0 1.3 1186 1743 1.09 303 331 8104 break along healed fracture
3* 15.5-15.65 1.8 2.4 0.7 209 307 0.95 57 54 1334 break along healed fracture
4 16.6-16.85 2.4 3.0 1.3 1484 2181 1.09 379 414 10140
4 17.7-18.1 2.4 3.0 1.3 1323 1944 1.09 338 369 9040 break along healed fracture
4 19.2-19.9 2.4 4.0 1.7 2585 3798 1.09 659 721 17664
4 19.9-20.7 2.4 5.0 2.1 2123 3120 1.09 542 592 14507
4* 20.15-20.3 2.0 2.4 0.8 1535 2256 1.01 369 372 9102
5 21.6-22 2.4 2.5 1.0 3017 4433 1.09 770 841 20615
5* 22.0-22.15 2.1 2.4 0.9 751 1104 1.03 172 177 4335 break along healed fracture
5 22.3-22.8 2.4 3.0 1.3 2529 3716 1.09 645 705 17281
5* 23.7-23.85 2.3 2.4 1.0 1308 1922 1.08 269 290 7114
6 27-27.4 2.4 3.0 1.3 2808 4126 1.09 716 783 19187
6 27.4-27.8 2.4 4.8 2.0 2878 4229 1.09 734 803 19666

Notes:
Diametral test performed unless denoted as axial tests by *.

Diametral Test Axial Test

Point Load Test Results ASTM D 5731 
US 50/Latrobe Road West Bound On- and Off Ramps

EA 03-2E5101 

Size corrected PLI is not equal to the uniaxial compressive strength.  Uniaxial compressive strength can be estimated by sc=KIs where sc=uniaxial compressive strength, K=index to strength conversion factor that is site-specific, 
Is= uncorrected point load strength index.  A general guideline for K per ASTM D5731 for 2.36" diameter core is 24.5. 

D 

L 

D 

W 
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Core Photos 
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Response to Caltrans Comments 
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Response to Caltrans Comments 
 

Caltrans Comment 1: 
The BCI Geotechnical Design/Material Report dated March 30, 2012 (GDMR) 
does not reference the installation for the CIDH piles for Signs CS-60 and 
CS-61, particularly in Sections 2.2, 8.6 and 10.6. 
 
BCI response: 
Addressed in Addendum #1, pages 2, 4 and 5 
 
Caltrans Comment 2: 
Based on provided test pit logs (O-12-105 and O-12-110) and Boring Log R-
99-B3, "hard" metasedimentary and metavolocanic rock was encountered at 
shallow depth in the vicinity of the proposed  CIDH piles for OH signs 
CS-60 and CS-61.  Hard rock excavation for CIDH installation was not 
addressed in Sections 8.6 and 10.6 of the GDMR. 
 
BCI Response: 
Addressed in Addendum #1, pages 4 and 5 
 
Caltrans Comment 3: 
Boring R-99-B3 depicts groundwater near the ground surface and atop the 
soil/rock interface.  Section 7.3.2.3 of the GDMR notes "shallow 
groundwater and seepage along the soil/rock interface..." should be 
expected.  Section 10.3 of the GDMR indicates that perched groundwater may 
require the utilization of sump pumps to facilitate construction.  It is 
not clear if this comment applies to CIDH pile construction and the 
requirement for "dry hole" construction per Special Provision 10-1.58.  A 
comment in Section 10.6 o of the GDMR regarding the potential for CIDH 
concrete placement in a wet hole may be desired. 
 
BCI Response: 
Addressed in Addendum #1, page 5 
 
Caltrans Comment 4: 
Section 8.1.2 of the GDMR indicates hard rock excavation methods may be 
required.  If blasting is allowed on the project, then the project special 
provisions should include SSP 19-706 "Rock Excavation (Controlled 
Blasting)". 
 
BCI Response: 
To be addressed by Quincy Engineering in Project Specifications 
 
Caltrans Comment 5: 
The Exhibit  A of the project special provisions did not have an item code 
for "Rock Excavation" (190161), or if blasting is allowed, an item code 
for "Rock Excavation (Controlled Blasting)" (190160). 
 
BCI Response: 
To be addressed by Quincy Engineering in Project Specifications 
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