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Foundation Recommendations for Changeable Message Signs

Introduction

This report has been prepared to provide foundation recommendations for the changeable
message signs (CMS) proposed at several locations along State Route 99 and State Route
205 in Merced, Stanislaus, and San Joaquin Counties. The proposed CMS will be
constructed using Model 500 as listed on Caltrans Standard Plans dated May 2006. The
location numbers are based on the foundation request provided by the District and are
presented in Table 1 below.

Table 1: CMS Locations

County State Route | Postmile | Direction Description
Location 2 Merced 99 18.02 SB South of Franklin Rd OC
Location 4 Merced 99 36.71 SB North of Griffith Rd OC
Location 5 | Stanislaus 99 12.85 NB South of Hatch Rd OC
Location 6 | Stanislaus 99 23.30 SB South of Hammett Rd OC
Location 7 | San Joaquin 205 8.28 WB East of MacArthur Drive OC
Location 8 | San Joaquin 205 11.20 EB West of East Banta OH

Site Geology, Subsurface Conditions, Groundwater, and Seismicity

The topography and the site geology were determined using published maps for the CMS
locations. Delorme 3-D Topo Quads dated 1999 were used to approximate the boring
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elevations and the Geologic Map of the San Francisco-San Jose Quadrangle, California
(California Division of Mines and Geology, compiled by D.L. Wagner, E.J. Bortugno,
and R.D. McJunkin, 1991) was reviewed to determine the geologic formations at each
CMS location.

A subsurface investigation was conducted for this project during the week of April 23,
2007. The subsurface investigation consisted of one hollow stem auger boring at each
CMS location (with the exception of Location 8, where mud rotary was also used). The
borings were drilled using a trailer-mounted Mobile B-47 drill rig. Soil samples were
recovered from these borings at 5 feet intervals by driving a 1.375-inch inner diameter
split spoon sampler 1.5 feet into the subsurface with a 140 1b safety hammer dropped 2.5
feet. The number of hammer blows required to drive the sampler the last 1.0-foot into the
ground was recorded on the borings logs. Soil recovered from the split spoon sampler
was used for soil classification purposes. The boring locations are included in this report
and are attached as Plate 1 through Plate 6. The boring logs are presented in Appendix A
as Plate Nos. A-1 through A-8.

The log of test borings (LOTB) have been submitted to the Geotechnical Services, Office
of Geotechnical Support, Branch D — Contracts, Graphics, and Records and will be
forwarded when completed. As-built LOTB for Griffith Road Overcrossing (adjacent to
Location 4) and MacArthur Drive Undercrossing (adjacent to Location 7) also have been
submitted and will be added to the project plans. Ms. Irma Gamarra-Remmen of the
Contracts, Graphics, and Records branch may be contacted directly at (916) 227-7203 for
further information on the LOTB.

The depth to groundwater was determined during the subsurface investigation.
Groundwater conditions may have changed significantly since the time of the subsurface
investigations and will vary according to variations in rainfall, well pumping, and other
activities.

Seismicity and liquefaction potential for the various CMS locations was evaluated and
included in this report. The seismicity was determined using the Department’s California
Seismic Hazard Map, 1996. Liqucfaction is a loss of soil strength and stiffness due to an
increase in pore water pressure during cyclic loading, such as occurs during an
earthquake. Soils with liquefaction potential include loose cohesionless soils that may
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become saturated. Based on the boring logs, there is liquefaction potential at some of the
CMS locations.

Location 2, SR 99 - Merced - PM 18.02

Based on the Delorme Topo Quads, in general, the terrain is flat with an elevation of
approximately 161 feet above sea level at the project site. The site is located in the Great
Valley geomorphic province of California.

Based on the referenced geologic map, the project location is mapped as being in an area
of alluvium (Qm). The alluvium was formed during the Quaternary Period of the
Cenozoic Era, approximately 10 thousand to 1.6 million years ago.

Boring B-3 was performed on the shoulder of the northbound lanes of State Route 99 at
approximate Post Mile 18.0. The CMS location is on the shoulder of the southbound
lanes of State Route 99, however due to existing utilities at the CMS location the boring
was moved to the northbound side of the highway. Boring B-3 was drilled to a final
depth of 31.5 feet. Based on the subsurface investigation, the foundation material at the
site consists of clay, silt, sand, and mixtures thereof ranging from medium dense and hard
to very dense and very stiff in consistency. Groundwater was encountered at a depth of
approximately 13 feet below the ground surface.

Based on the Department’s California Seismic Hazard Map, 1996, the controlling fault
for Location 2 is the Prairie Creek-Spenceville-Dentman (PSD) with a maximum credible
earthquake moment magnitude of Mw=6.5 located approximately 22.4 miles southwest of
the site. The Peak Bedrock Acceleration at this site, based on the referenced map is
estimated to be 0.2g. The potential for surface rupture at this site due to fault movement
is considered insignificant since there are no known faults projecting toward or passing
directly through the project site. The liquefaction potential at the project location is
considered minimal.

Location 4, SR 99 - Merced - PM 36.78

Based on the Delorme Topo Quads, in general, the terrain is flat with an elevation of
approximately 112 feet above sca level at the project site. The site is located in the Great
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Valley geomorphic province of California.

Based on the referenced geologic map, the project location is mapped as being in an area
of alluvium (Qm). The alluvium was formed during the Quaternary Period of the
Cenozoic Era, approximately 10 thousand to 1.6 million years ago.

Boring B-2 was performed on the shoulder of the southbound lanes of State Route 99 at
approximate post mile 36.7. Boring B-2 was drilled to a final depth of 30.0 feet. Based
on the subsurface investigation, the foundation material at the site consists of clay, silt,
sand, and mixtures thereof ranging from very loose and hard to very dense in consistency.
In general, the very loose foundation material was located in the top 15 feet of the boring.
Groundwater was encountered at a depth of approximately 3.5 feet below the ground
surface.

Based on the Department’s California Seismic Hazard Map, 1996, the controlling fault
for Location 4 is the Midway San Joaquin/N (MSJ) with a maximum credible earthquake
moment magnitude of Mw=6.75 located approximately 18.0 miles southwest of the site.
The Peak Bedrock Acceleration at this site, based on the referenced map is estimated to
be 0.2g. The potential for surface rupture at this site due to fault movement is considered
insignificant since there are no known faults projecting toward or passing directly through
the project site. The liquefaction potential at the project location is considered low to
moderate due to the very loose, saturated silty sand layer found in the top 15 feet of
Boring B-2.

Location 5, SR 99 - Stanislaus - PM 12.85

Based on the Dclorme Topo Quads, in general, the terrain is flat with an elevation of
approximately 95 feet above sea level at the project site. The site is located in the Great
Valley geomorphic province of California.

Based on the referenced geologic map, the project location is mapped as being in an area
of alluvium (Qm). The alluvium was formed during the Quaternary Period of the

Cenozoic Era, approximately 10 thousand to 1.6 million years ago.

Boring B-4 was performed on the shoulder of the northbound lanes of State Route 99 at
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approximate post mile 12.9. Boring B-4 was drilled to a final depth of 31.5 feet. Based
on the subsurface investigation, the foundation material at the site consists of silt, sand,
and mixtures thereof ranging from loose and very stiff to dense and hard in consistency.
Groundwater was not encountered at the time of drilling,

Based on the Department’s California Seismic Hazard Map, 1996, the controlling fault
for Location 5 is the Midway San Joaquin/N (MSJ) with a maximum credible earthquake
moment magnitude of Mw=6.75 located approximately 15.5 miles southwest of the site.
The Peak Bedrock Acceleration at this site, based on the referenced map is estimated to
be 0.2g. The potential for surface rupture at this site due to fault movement is considered
insignificant since there are no known faults projecting toward or passing directly through
the project site. The liquefaction potential at the project location is considered minimal.

Location 6 SR 99- Stanislaus - PM 23.30

Based on the Delorme Topo Quads, in general, the terrain is flat with an elevation of
approximately 72 feet above sea level at the project site. The site is located in the Great
Valley geomorphic province of California.

Based on the referenced geologic map, the project location is mapped as being in an area
of alluvium (Qm). The alluvium was formed during the Quaternary Period of the
Cenozoic Era, approximately 10 thousand to 1.6 million years ago.

Boring B-1 was performed on the shoulder of the southbound lanes of State Route 99 at
approximate post mile 23.3. Boring B-1 was drilled to a final depth of 31.5 feet. Based
on the subsurface investigation, the foundation material at the site consists of clay, silt,
sand, and mixtures thereof ranging from medium dense and stiff to very dense in
consistency. Groundwater was encountered at a depth of approximately 23.5 feet below
the ground surface.

Based on the Department’s California Seismic Hazard Map, 1996, the controlling fault
for Location 6 is the Midway San Joaquin/N (MSJ) with a maximum credible earthquake
moment magnitude of Mw=6.75 located approximately 16.2 miles southwest of the site.
The Peak Bedrock Acceleration at this site, based on the referenced map is estimated to
be 0.2g. The potential for surface rupture at this site due to fault movement is considered
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insignificant since there are no known faults projecting toward or passing directly through
the project site. The liquefaction potential at the project location is considered minimal.

Location 7. SR 205- San Joaquin - PM 8.28

Based on the Delorme Topo Quads, in general, the terrain is flat with an elevation of
approximately 43 feet above sea level at the project site. The site is located in the Great
Valley geomorphic province of California.

Based on the referenced geologic map, the project location is mapped as being in an area
of alluvial fan deposits (Qf). The alluvial fan deposits were formed during the
Quaternary Period of the Cenozoic Era, approximately 10 thousand to 1.6 million years
ago.

Boring B-5 was performed on the shoulder of the MacArthur Drive off ramp for the
westbound lanes of State Route 205 at approximate post mile 8.3. Boring B-5 was drilled
to a final depth of 36.5 feet. Based on the subsurface investigation, the foundation
material at the site consists of clay, silt, sand, gravel, and mixtures thereof ranging from
medium dense and stiff to dense and very stiff in consistency. In gencral, the medium
dense foundation material was located 20 to 30 feet below the ground surface.
Groundwater was encountered at a depth of approximately 17 feet below the ground
surface.

Based on the Department’s California Seismic Hazard Map, 1996, the controlling fault
for the Location 7 is the Midway San Joaqui/N (MSJ) with a maximum credible
earthquake moment magnitude of Mw=6.75 located approximately 6.8 miles south of the
site. The Peak Bedrock Acceleration at this site, based on the referenced map 1is
estimated to be 0.4g. The potential for surface rupture at this site due to fault movement
is considered insignificant since there are no known faults projecting toward or passing
directly through the project site. The liquefaction potential at the project location is
considered low to moderate due to the 10-foot medium dense, saturated sand layer found
20 feet below the ground surface in Boring B-5.

Based on Boring B-5, a Caltrans Seismic Design Criteria (CSDC) Acceleration Response
Spectrum (ARS) Curve corresponding to soil profile Type D is recommended for design.
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Due to the close proximity of the CMS to the controlling fault, the recommended ARS
Curve must be modified in accordance with CSDC Version 1.4 Section 6.1.2.1.

Location 8, SR 205- San Joaquin - PM 11.20

Based on the Delorme Topo Quads, in general, the terrain is flat with an elevation of
approximately 50 feet above sea level at the project site. The site is located in the Great
Valley geomorphic province of California.

Based on the referenced geologic map, the project location is mapped as being in an area
of alluvial fan deposits (Qf). The alluvial fan deposits were formed during the
Quaternary Period of the Cenozoic Era, approximately 10 thousand to 1.6 million years
ago.

Boring B-6 was performed in the median of State Route 205 at approximate post mile
11.2. Boring B-6 was drilled to a final depth of 46.5 feet. Based on the subsurface
investigation, the foundation material at the site consists of clay, silt, sand, and mixtures
thereof, which were either medium dense or very stiff in consistency. In general, the
medium dense foundation material was located 15 to 40 feet below the ground surface.
Groundwater was encountered at a depth of approximately 18 feet below the ground
surface.

Based on the Department’s California Seismic Hazard Map, 1996, the controlling fault

for the Location 8 is the Midway San Joaquin/N (MSJ) with a maximum credible
earthquake moment magnitude of Mw=6.75 located approximately 8.7 miles southwest of

the site. The Peak Bedrock Acceleration at this site, based on the referenced map is

estimated to be 0.3g. The potential for surface rupture at this site due to fault movement

is considered insignificant since there are no known faults projecting toward or passing

directly through the project site. The liquefaction potential at the project location is

considered low to moderate due to the 25-foot medium dense saturated sand layer found

15 feet below the ground surface in Boring B-6.

Based on the LOTB, a Caltrans Seismic Design Criteria (CSDC) Acceleration Response

Spectrum (ARS) Curve corresponding to soil profile Type D is recommended for design.
Due to the close proximity of the CMS to the controlling fault, the recommended ARS
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Curve must be modified in accordance with CSDC Version 1.4 Section 6.1.2.1.

Laboratory Testing

Laboratory testing was performed to determine the amount of silt and clay particles in the
soil samples and to determine corrosiveness at the CMS locations. The following
laboratory tests were performed on selected samples obtained from the borings:

Mechanical Analysis — CTM 203
Plasticity Index — CTM 204
Corrosion — CTM 643

Sulfates — CTM 417

Chlorides - CTM 422

Corrosion

The Department currently defines a corrosive area as an area where the soil contains more
than 500 ppm of chlorides, or more than 2000 ppm of sulfates, or has a pH of 5.5 or less.
With the cxception of MSE walls, chloride and sulfate tests are not required if the
minimum resistivity is greater than 1000 ohm-cm. Based on the lab results, the soils in
the project areas are considered non-corrosive. The corrosion test results are summarized
in Table 2 below.

Table 2: Corrosion Test Results

Sample Minimum | Sulfate | o4
No. Depth (ft) PH Resistivity | Content Content (ppm)
(ohm-cm) | (ppm)
Location2 | B3-2 | 5.0-10.0 7.62 2200 N/A N/A
Location4 | B2-2 | 5.0-10.0 8.19 11000 N/A N/A
Location5| B4-2 | 5.0-10.0 7.57 21000 N/A N/A
Location6| B1-2 | 5.0-10.0 8.26 3000 N/A N/A
Location7 | B5-3 | 10.0-15.0 | 8.68 1600 N/A N/A
Location8 | B6-2 | 5.0-10.0 8.68 1700 N/A N/A

“Caltrans improves mobility across California”



Nicholas Chan Foundation Recommendations
June 22, 2007 CMS on SR 99 and 205
Page 9

Foundation Recommendations and Construction Considerations

The following foundation recommendations are based on the May 2006 Standard Plans
for a Model 500 Changeable Message Sign, conversations with Mr. Jeff Woody (signer of
the CMS Standard Plans), and the subsurface investigation conducted at the sites. A
single-post overhead sign-truss CMS supported by a single concrete cast-in-drilled-hole
(CIDH) pile is proposed at the project sites. According to the design sheet on page S116
of the Standards Plans, the applicable foundation soils are assumed to posses a minimum
unit weight of 120 Ib/ft’ and a minimum internal friction angle of 30° for a CIDH pile of a
single-post CMS. Our recommendation for each CMS location is discussed below.

Location 2, SR 99 - Merced - PM 18.02

Based on Boring B-3, the subsurface soils at Location 2 either meet or exceed the
minimum strength requirements stated in the Standard Plans, Therefore, it is our opinion
that the CIDH foundation proposed in the Standard Plans will be applicable to support the
new CMS at Location 2. The minimum depth and diameter of the CIDH foundation
shown in the Standard Plans for the Model 500 CMS are 22.0 feet and 5.0 feet,
respectively.

Caving soil should be anticipated during CIDH pile construction due to the presence of
granular materials and groundwater encountered during the subsurface investigation as
well as the vibration from traffic on the Highway. Temporary casing and/or wet method
may be required to prevent caving., Since groundwater was present, gamma-gamma
acceptance testing during CIDH pile installation will be required.

Location 4, SR 99 - Merced - PM 36.78

Based on Boring B-2, the subsurface soils at Location 4 do not meet the minimum
strength requirements stated in the Standard Plans. Loose saturated granular material was
encountered in the top 15 feet of Boring B-2. This soil layer also has a low to moderate
potential for liquefaction. The top 15 feet of soil will be disregarded for design and a
modification to lengthen the CIDH pile in the Standard Plans for a Model 500 CMS
should be made. The minimum diameter of the CIDH foundation as seen in the Standard
Plans will remain 5 feet, however the CIDH pile length should be extended to a minimum
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of 40 feet. If this modification is made, the CIDH pile will be adequate to support the
CMS at Location 4.

Caving soil should be anticipated during CIDH pile construction due to the presence of
granular materials and groundwater encountered during the subsurface investigation as
well as the vibration from traffic on the Highway. Temporary casing and/or wet method
may be required to prevent caving. Since groundwater was present, gamma-gamma
acceptance testing during CIDH pile installation will be required.

Location 5. SR 99 - Stanislaus - PM 12.85

Based on Boring B-4, the subsurface soils at Location 5 either meet or exceed the
minimum strength requirements stated in the Standard Plans. Therefore, it is our opinion
that the CIDH foundation proposed in the Standard Plans will be applicable to support the
new CMS at Location 5. The minimum depth and diameter of the CIDH foundation
shown in the Standard Plans for the Model 500 CMS are 22.0 feet and 5.0 feet,
respectively.

Caving soil should be anticipated during CIDH pile construction due to the presence of
granular materials encountered during the subsurface investigation as well as the
vibration from traffic on the Highway. Temporary casing and/or wet method may be
required to prevent caving. If groundwater is encountered during construction, gamma-
gamma acceptance testing during CIDH pile installation will be required.

Location 6 SR 99- Stanislaus - PM 23.30

Based on Boring B-1, the subsurface soils at Location 6 either meet or exceed the
minimum strength requirements stated in the Standard Plans. Therefore, it is our opinion
that the CIDH foundation proposed in the Standard Plans will be applicable to support the
new CMS at Location 6. The minimum depth and diameter of the CIDH foundation
shown in the Standard Plans for the Model 500 CMS are 22.0 feet and 5.0 feet,
respectively.

Caving soil should be anticipated during CIDH pile construction due to the presence of
granular materials encountered during the subsurface investigation as well as the
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vibration from traffic on the Highway. Temporary casing and/or wet method may be
required to prevent caving. If groundwater is encountered during construction, gamma-
gamma acceptance testing during CIDH pile installation will be required.

Location 7, SR 205- San Joaquin - PM 8.28

Based on Boring B-5, the subsurface soils at Location 7 meet the minimum strength
requirements stated in the Standard Plans, however the liquefaction potential
approximately 20 to 30 feet below the ground surface is considered low to moderate. As
such, the top 30 feet of soil will not be used for design. Two alternatives for the
foundation type for Location 7 are discussed below.

A modification to the CIDH foundation shown in the Standard Plans for the Model 500
CMS could be made to compensate for the liquefiable soil layer. The minimum diameter
of the CIDH foundation as seen in the Standard Plans would remain 5 feet, however the
CIDH pile length should be extended to a minimum of 60 feet. If this modification were
made, the CIDH pile would be adequate to support the CMS at Location 7. However,
caving soil to a depth of 60 feet should be anticipated during CIDH pile construction due
to the presence of granular materials and groundwater encountered during the subsurface
investigation as well as the vibration from traffic on the Highway. Temporary casing
and/or wet method may be required to prevent caving. Since groundwater was present,
gamma-gamma acceptance testing during CIDH pile installation will be required.

The preferred alternative for the CMS foundation would be a special design using driven
piles. A request for a special design to Mr. Jeff Woody of Special Design Branch 1
(Special Designs for System Structures) should be submitted if this alternative is selected.
Using driven piles would eliminate the use of casing and/or wet method and gamma-
gamma testing would no longer be required.

Location 8, SR 205- San Joaquin - PM 11.20

Based on Boring B-6, the subsurface soils at Location 8 do not meet the minimum
strength requirements stated in the Standard Plans. Medium dense saturated granular
material was encountered at a depth of 15 to 40 feet below the ground surface of Boring
B-6. This soil layer also has a low to moderate potential for liquefaction. As such, the
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top 40 feet of soil will not be used for design. Two alternatives for the foundation type
for Location 8 are discussed below.

A modification to the CIDH foundation shown in the Standard Plans for the Model 500
could be made to compensate for this medium dense liquefiable soil layer. The minimum
diameter of the CIDH foundation as seen in the Standard Plans would remain 5 feet,
however the CIDH pile length should be extended to a minimum of 80 feet. If this
modification were made, the CIDH pile would be adequate to support the CMS at
Location 7. However, caving soil to a depth of 80 feet should be anticipated during
CIDH pile construction due to the presence of granular materials and groundwater
encountered during the subsurface investigation as well as the vibration from traffic on
the Highway. Temporary casing and/or wet method may be required to prevent caving.
Since groundwater was present, gamma-gamma acceptance testing during CIDH pile
installation will be required.

The preferred alternative for the CMS foundation would be a special design using driven
piles. A request for a special design to Mr. Jeff Woody of Special Design Branch 1
(Special Designs for System Structures) should be submitted if this alternative is selected.
Using driven piles would eliminate the use of casing and/or wet method and gamma-
gamma testing would no longer be required.

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. As-built Log of Test Borings, Griffith Road OC (Br# 39-0192).
B. As-built Log of Test Borings, MacArthur DriveUC (Br# 29-0184R/L).
C. Log of Test Borings for all locations, performed in April 2007.
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Data and Information included in the Information Handout provided to the bidders and
Contractors are:
A. Foundation Recommendations for Changeable Message Signs On SR 99 and SR
203, dated June 22, 2007.

Data and Information available for inspection at the District Office:
A. None

Data and Information available for inspection at the T ransportation Laboratory are:
A. None

The information contained in this report is applicable for the six CMS and may not be
valid outside of these locations. Subsurface conditions were evaluated only at the boring
locations and may deviate elsewhere within the project areas. If changes in the locations
of the CMS are proposed, this Office should be consulted to provide supplementary
recommendations, if necessary.

If you have any questions, please contact Michael Engelmann at (916) 227-7153 or Reza

Mahallati at (916) 227-7189. 2
Nl ) 0 CRe— M,
E

MICHAEL ENGELMANN, P.E. REZA MAHALLATI, P.E.
Transportation Engineer - Civil Senior Materials and Research Engineer
Office of Geotechnical Design — North Office of Geotechnical Design - North

Attachments
Appendix A — Boring Logs

MAHALLATI 5

C: John Huang
Dave Dhillon (E-copy)
GDN File
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APPENDIX A

Logs of Test Borings



GRAPHIC SYMBOLS

N Bulk Sample @ Auger
I] Rock Core g Diamond Core
=
Modified California Sampler (S Rotary

Standard Penetration Sampler
/\

I Shelby Tube
Water Level - 2nd Reading

e Water Leve! - 3rd Reading
@ Vane Shear

California Sampler

Water Level - 1st Reading

< <K« bd

TESTING
CONS Consolidation (Cal Test 219) RQD Rock Quality Designation (ASTM D6032)
uuy Unconsolidated Undrained Triaxial (Cal Test 230) cP Compaction Test (Cal Test 216)
cu Consolidated Undrained Triaxial (Cal Test 230) PERM Permeability (Cal Test 220)
DS Direct Shear (ASTM D3080) COR Corrosivity Testing (Cal Test 532/643)
uc Unconfined Compression (Cal Test 221) GRAD Gradation Analysis (Cal Tests 202/203)
LL Liquid Limit-% (Cal Test 204) EP Expansion Pressure (Cal Test 354)
] Plasticity Index-% (Cal Test 204) oc Organic Content-% (ASTM D2974)
PP Pocket Penetrometer SE Sand Equivalent (Cal Test 217)
™v Pocket Torvane
SOIL GRAIN SIZE
U.S. STANDARD
SIEVE
12" 3 34" 4 10 40 200
GRAVEL SAND
BOULDERS COBBLES SILT CLAY
COARSE FINE COARSE ' MEDIUM ’ FINE
300 75 19 475 2 0425 0075 0.005
SOIL GRAIN
SIZE
(in mm)
GENERAL NOTES

1. Logs represent general subsurface conditions observed at the point of exploration on the date indicated.

2. In general, USCS designations presented on logs were established by visual methods only; therefore, actual designations (based on laboratory tests) may vary.
3. No warranty is provided as to the continuity of soil conditions between individual sample locations.

4. Lines separating strata on the logs represent approximate boundaries only; actual transitions may be different or gradual.

5. Pocket penetrometer values reported on the logs under shear strength are actual values as recorded in the field.
{To be used in analysis, the pocket penetrometer value should be divided by two)

Department of Transportation EA 10-3A3400

Division of Engineering Services Date: 5-21-07 BORING LOG LEGEND
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MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
e L I
CLEAN LN GW WELL-GRADED GRAVELS, GRAVEL -
A . SAND MIXTURES, LITTLE OR NO
G%\{DEL GRAVELS ole e FINES
Af——rs
GRSAS/IEELY ,°0 3 o 0 o] POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) | %00 %o GP GRAVEL - SAND MIXTURES, LITTLE
° 00 %", 00, OR NO FINES
COARSE T
GRAINED VORE THAN 50% GRAVELS WITH | " + [l GM SILTY GRAVELS, GRAVEL - SAND -
A 1 q SILT MIXTURES
SOILS OF COARSE FINES o I
FRACTION :
RETAINED ON NO.
4 SIEVE (APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
RN WELL-GRADED SANDS, GRAVELLY
MORE THAN 50% SAND CLEAN SANDS 8e 0 et SW SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND
LARGER THAN ,
NO. 200 SIEVE Sslg\lIESY POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) |- SP GRAVELLY SAND, LITTLE OR NO
. FINES
4 4
SANDS WITH - SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES 11417 MIXTURES
OF COARSE 4A111d1)1]4
FRACTION .
PASSING ON NO.
4 SIEVE (APPRECIABLE SC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS L INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
GRAINED LESS THAN 50 CLAYS, SANDY CLAYS, SILTY
OIS CLAYS CLAYS, LEAN CLAYS
\] .
WKLY oL ORGANIC SILTS AND ORGANIC
A SILTY CLAYS OF LOW PLASTICITY
NV AN
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL 1S MH DIATOMACEOUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIZE
SILTS
AND LIQUID LIMIT CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS
AN 2
RN OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS ANAN] PT HIGH ORGANIC CONTENTS
A N
Department of i EA: 10-3A3400
epartment of Transportation SOIL CLASSIFICATION
Division of Engineering Services Date: 5-21-07 SYSTEM
Geotechnical Services
Office of Geotechnical Design - North 10-STA-99 / KP 37.50 (PM 23.3)
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Equipment: Station/KP: Boring 1D.:
Mobile B47 B-1
Hammer: Offset Distance/Line: Date Completed:
Safety semi-automatic drop (140#/ 30") 4-23-07
Drilling Method: North/East: Hole Diameter;
6-inch hollow stem auger 6in
Sampling Method: Ground Surface Elevation: Total Depth:
SPT, Bulk ~72.0ft ‘ 31.5ft
Notes: ~Depth to GW/date measured: Logged By:
Boring performed for Location #6 23.5ft on 4-23-07 M Engelmann]
E 3
3|l gelel?® £l 2 g z H
e | EE|S Description FlZl a5 |2z |2 | & Remarks
S| E|E 2 g2l 2 § Elglg |2
o a S E|] E g o
o L
o | &&l8 tHEEHEIERES
y SILTY SAND (SM): medium dense, brown, mois,
21.64 | 0.30 . fine sand.
2134 | 0.61
21.03 | 0.91
2073 | 1.22
2042 | 152
15
2012 | 1.83
19.81 | 213
19.51 | 244
19.20 | 274
189|305 (o844l _ _ _ _ _ o ___

Poorly graded SAND (SP): very denss, light brown 3

1859 | 3.35 | 11 to tan, moist, fine sand.

18.20 | 366 |12
1798 | 3.96 |13
17.68 | 4.27 |14
17.37 | 4.57 |15
17.07 | 488 |16
16.76 | 5.18 | 17
16.46 | 549 |18
16.156 | 579 | 19
15.85 | 610 |20

becomes medium dense. 51 12 22

16.54 | 6.40 |21 50 o
_ 13

61

1524 | 671 |22 57 T STV CLAY {CLY. stff, grayish brown, moist,
104 | 701 |23 medium plasticity.

1463 | 7.32 (24
1433 | 762 |25
1402 | 7.92 | 26
13.72 | 8.28 |27
1341 | 853 | 28
1311 | 884 |29
1280 | 914 | 30

|~ SILTY SAND (SM). medium dense, grayishbrown, \| 6 | 5 | 19
wet, fine sand, 8

Poorly graded SAND (SP): medium dense, grayish 71 4 |24

W O N OO O W N -
-3 N -
N8 SEEA o © 2
b
VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY, f5oc il
Casing
I O T

1250 | 945 |31 5| brown, wet, medium sand. 10
1219 | 975 | 32 T Bottom of Hole at6.60 m (315 ) on 42357 =
11.89 | 10.06 | 33
11.58 | 10.36 | 34
| 11.28 | 10.67 | 35
Department of Transportation EA 10-3A3400
Division of Engineering Services Date: 5-21-07 B-1
Geotechnical Services Drafled By: M Engelmann
Office of Geotechnical Design - North 10-STA-99 / KP 37.50 (PM 23.3) o1
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Equipment:

Mobile B47

Station/KP:

Boring ID.:
B-2

Hammer:

Safety semi-automatic drop (140#/ 30")

Offset Distance/Line:

Date Completed:
4-23-07

Drilling Method:

6-inch hollow stem auger

North/East:

Hole Diameter.
6in

Sampling Method:

SPT, Bulk

Ground Surface Elevation:

~112.0ft

Total Depth:
30.0ft

Notes:

Boring performed for Location #4

~Depth to GW/date measured.
3.5ft on 4-23-07

Logged By.
M Engelmann

DEPTH (f)

Graphic Log

Description

Sample T'

Sample Number
ing

Shear Strength
Drilling Method/

Sample Blows
(tsf)

Recovery (%)

Blows per
Foot

RQD (%)
wic (%)
Dry Density
(pch

Remarks

8 8 8
§ o % ELEVATION (m)

32.92
32.61
32.31
32.00
31.70
31.39
31.09
30.78
30.48
30.18
29.87
20.57
29.26
28.96
28.65
28.35
28.04
27.74
2743
27.13
26.82
26.52
26.21
2591
25.60
25,30
24.99
24.69
24.38
24.08

427
4.57
4.88
5.18
5.49
5.79
6.10
6.40
6.71
7.01
7.32
7.62
7.92
8.23
8.53
8.84
9.14
9.45
9.75
10.08
23.77
2347

10.36
10.67

-

W W N AW N

AREY FR30E (RRREERRRY (RURT DRRRN SUNNE CYRRT VNN VRNNN ENOR VRASNORURY FANNEIN0ORURR0NDANEA IAUAY OERTIERO0 EANRY ONRUD PRNRYCRNREIRURNNREARERT LEARESAR0T (RRRRADRCIRT VERR AERL INORE

PR N NN

.

SILTY SAND (SM): very loase, grayish brown,
moist, fine send,

N N

becomes medium dense, fine to meduim sand,
wet.

12

kn~ 2

becomes dense.

I
t

CLAYEY SILT (ML): hard, grayish brown, wet, low

75

plasticity.

medium sand.

16
21

SILTY SAND (SM): dense, brown, wet, fine to
medium sand.

37
16
VAl

Bottom of Hole at 9.14 m (30.0 ft) on 4-23-07

"NAANANN NN N \NNAN NN N NN NN N

LRRER (RRRR ARNNEERUNE VARRY 1RUNNONENE YRRUD CONNN RAREIUN0E FRONY VRORE (NNNY FUREE VARAN CONNN RANE VRUREVANNE INRAR CTNUE SRDNT 1000 SRERE FRUNY LRDRE TRE1 SURRE ONURTNRRLRARE EOREANRANANAN)

Department of Transportation
Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North

10-3A3400
Date: 5-21-07
Dratted By. M Engelmann
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Equipment:
Mobile B47

Station/KP:

Boring iD.:
B-3

Hammer:

Safety semi-automatic drop (140#/ 30%)

Offset Distance/Line:

Date Completed:
4-24-07

Driling Method:
6-inch hollow stem auger

North/East;

Hole Diameter:
6in

Sampling Method:

SPT, Bulk

Ground Surface Elevation:
~161.0ft

Total Depth:
31.5ft

Notes:

Boring performed for Location #2

~Depth to GW/date measured:
13.0ft on 4-24-07

Logged By:
M Engelmannq

ELEVATION (m)

DEPTH (m)

DEPTH (R)

Graphic Log

Description

Sample T

Sampie Number
Sampie Blows
Recovery (%)
RQD (%)

wic (%)

Dry Density
Drilling Method/
Casing

(pch

Shear Strength

Blows per
Foot
(tsf)

Remarks

48.77
48.46
48.16
47.85
47.55
47.24
486.94
46.63
46.33
46.02
45.72
45.42
45.11
44.81
44.50
44.20
43.89
43.59
43.28
42.98
42.67
42.37
42.08
41.76
41.45
41.15
40.84
40.54
40.23
39.93
38.62
39.32
39.01
38.71
38,40

0.30

091
1.22
1.52
1.83
213
244
2.74
3.056
3.35
3.66
3.96
4.27
4.57
4.88
5.18
5.49
5.79
6.10
6.40
6.71
7.01
7.32
7.62
7.92
8.23
8.53
8.84
9.14
9.45
9.75
10.06
10.36
1067

© O N DA W N =

[0LEUR RRERUERNNT LRRE VORRR ER0ND ERERE ENNREANRRDBUINT 1NRRES

CLAYEY SILT (ML): very stiff, dark brown, moist,
medium plasticity.

(1o @

SILTY SAND (SM): medium dense, fight brown,

18

o 0

moist, fine to medium sand.

]

SILT (ML): hard, grayish brown, moist.

69

wet, medium sand.

33

[T 0E[HNL {REREIRARULAREE LRAL URAY IOADE LERRL DNENY (RERN IRNAE N

Bottom of Hole at 9.60 m (31.5 ft) on 4-24-07

Department of Transportation
Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North

EA 10-3A3400
Date: 5-21-07
Drafted By: M Engelmann
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Equipment:

Mobile B47

Station/kKP:

Boring ID.:
B-4

Hammer:

Safety semi-automatic drop (140#/ 30")

Offset Distance/Line:

Date Compieted:
4-24-07

Driling Method:

6-inch hollow stem auger

North/East:

Hole Diameter:

6in

Sampling Method:

SPT, Bulkk

Ground Surface Elevation:
~05.0ft

Total Depth:

31.5#

Notes:

Boring performed for Location #5

~Depth to GW/date measured.
Not Encountered on 4-24-07

Logged By:

M Engelmann

ELEVATION (m)
DEPTH {m)

DEPTH (ft)

Graphic Log

Description

Sample Type

Sample Number
Sampie Blows

Blows per
Faot

ing

Recovery (%)
Shear Strength
(tsh

Drilling Method/

RQD (%)
wic (%)
Dry Density

{pch)

Remarks

28.65
28.35
28.04
27.74
27.43
2713
26.82
26.52
26.21
25.91
25.60
25.30
24.99
24.69
24.38
24.08
2377
23.47
23.16
22,86
22.56
22.25
21.95
21.64
21.34
21.03
20.73
20.42
20.12
19.81
19.51
19.20
18.90
18.59
18.20

0.61
0.91
1.22
1.52
1.83
213
244
2.74
3.06
3.35
3.66
3.9
4.27
457
4.88
5.18
5.48
5.79
6.10
6.40
6.71
7.01
7.32
7.82
7.92
8.23
8.53
8.84
9.14
9.45
9.75
10.08
10.36
10.67

© 0 N O O W N =

O e e ¥
c A W N =2 O

2 & 882 8 3

SILTY SAND (SM): loose, brown, moist, fine sand.

10

O

becomes medium dense.

16

0o 00 ~J§

brown, moist, fine sand.

23
10
13

16

SILT (ML): very stiff, grayish brown, moist, low
plasticity.

fine sand.

SILT (ML): hard, grayish brown mottled with rust,
moist.

19

Bottom of Hole at £.60 m {31.5 ft) on 4-24-07

llllllllllllllllllIHIHIHHII[!IIHIIlllIIlHHlIIlIIIIIlllHllIIHllHIIHHlHHHHIII[lllllllllll]lllllllllIIHHIIHllllllllll!lllllll”lllllIlHlllHHlHl[llHllHll

Department of Transportation
Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North

EA

10-3A3400

Date:

5-21-07

Dratted By: M Engelmann

B-4

10-STA-99 / KP 20.74 (PM 12.9)
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Equipment: Station/KP: Boring ID.:
Mobile B47 B-5
Hammer: Offset Distance/Line: Date Completed:
Safety semi-automatic drop (140#/ 30") 4-25-07
Drilling Method: North/East: Hole Diameter:
6-inch hollow stem auger 6in
Sampling Method: Ground Surface Elevation: Total Depth:
SPT, Bulk ~43.0ft 36.5ft
Notes: ~Depth to GW/date measured: Logged By:
Boring performed for Location #7 17.0ft on 4-25-07 M Engelmann
-3 I I G 5 B
Q 1 E|E |3 Description 2| @ g % = Z e 2 Remarks
S| E|E|% rHEIPHHE RS
G| g | & |8 St 12838 ¢|>% 25
[y [») ] [¢] — K O joud| X208 v O
1280 | 0.30 | 1 SILTY SAND with GRAVEL (SM): dense, grayish
1250 | 061 | 2 brown, moist, fine sand, fine gravel.
1219 | 091 | 3
1189 | 122 | 4
1158 | 152 | 5
1128 1.83 | 6 ! }2 31
1097|213 | 7 18
1067 | 244 | 8 ]
1038 | 274 | o w&; [f»fa'% &II_QY (CLY: stiff, brown, moist,
10.06 | 305 |10
9.75 | 335 | 11 2 2 18
945 | 368 |12 3L
9.14 | 396 |13
8.84 | 427 |14
853 | 457 |15 I
823 | 488 |16 I;;.l;asrﬂ.‘l c?t‘;AY (CL): very stiff, brown, moist, high 4 161 24 :0=0
792 | 518 |17 B 13
762 | 549 |18
732 | 579 |19
o1 |60 (204 AV
671 | 640 |21 :g?dg ngrzg%SAND (SP). medium dense, gray, 5 180 23
640 | 671 |22 13
6.10 | 7.01 |23
579 | 7.32 |24
549 | 762 |25 _
518 | 702 |26 mr:es grayish brown with interbedded thin clay [ :(1) 28
486 | 8.23 | 27 17
457 | 853 |28
4.27 | 884 |29
396 | 814 |30
SILTY CLAY (CL): very stiff, grayish brown, moist, 7 6 |25 P=
366 | 9.45 | 31 medium plasticity. 11 200
335 | 975 32 14
3.05 { 10.06 |33
274 [ 10.36 | 34
244 | 1067 |35 e
213 | 10.97 | 36 gnL;A:aEn\;SQVNg éit% t;l:fense, grayish brown, wet, 8 155 43
1.83 | 11.28 | 37 Bottom of Hole at 11.13 m (36.5 ft) on 4-25-07 24
| 1.52 | 11.58 | 38
Department of Transportation EA: 10-3A3400
Division of Engineering Services Date: 5-21-07 B-5
Geotechnical Services Drafted By: M Engelmann
Office of Geotechnical Design - North 10-SJ-205 / KP 13.33 (PM 8.3) 10of1
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Equipment:
Mobile B47

Station/KP:

Boring ID.;
B-6

Hammer:
Safety semi-automatic drop (140#/ 30)

Offset Distance/Line:

Date Completed:
4-25-07

Drilling Method:
6-inch hollow stem auger and Rotary wash

North/East:

Hole Diameter:
6and 4

Sampling Method:
SPT, Bulk

Ground Surface Elevation:
~50.0ft

Total Depth:
46.5ft

Notes:
Boring performed for Location #8

~Depth to GW/date measured:
18.0ft on 4-25-07

Logged By:
M Engelmann

Description

ELEVATION (m)

DEPTH (m)
DEPTH (ft)

Sample Type

Sampile Number
Drilling Method/

 Casing

Sample Blows
Recovery (%)
Shear Strength
(tsf)

RQD (%)
Dry Density

(pch)

wic (%)

Blows per
Foot

Remarks

FILL

o
g

14.94
medium plasticity.
14.63 | 0.61

1433 | 0.1

14.02 | 1.22
13.72 | 1.82
1341 | 1.83
13.41 | 213

12.80 | 244

OO Nossnetos

ANANNNAN

}\

0w @ N OO d LN

1250 | 274
3.08

3.35

1219

-
P )

11.89
moist, fine sand.

11.58 | 3.66

-
N

11.28 | 3.96

-
w

1097 | 4.27

-
P

10.67 | 4.57

-
(¢

A8 EEAE]JNRSRERRNY 1RR0 NRRN 1RONEREARE GRARE PORRN FRARTRRLAUNNY HNRNDHRURIARARDCREN

-~

10.36 | 4.88

-
(-]

brown, moist, fine sand.

ory
~

10.06 | 5.18

975 | 5.49

-
o

945 | 579

-
©

914 | 6.10

]

becomes wet.
884 | 6840 |21

853 | 8.71

823 | 7.01

792 | 7.32

762 | 762

732 | 792

7.01 | 823

6.71 | 853

6.40 | 8.84

6.10 | 9.14
becomes bluish gray.

579 | 945 |31

549 | 9.75

SILTY CLAY (CL): very stiff, grayish brown, moist,

SANDY iean CLAY (CL): very stiff, grayish brown,

18

e
o @~

e
o o ®

15

o

1

o 0y

13

© W

13

o0t W

Switched from 6 in auger to 4 in mud
rotary at 25 ft.

RERETREREIRERE ERRRS ERRRLIERNT SORERRREREIRNT0 RRRREAREDIRDAANNNRLNURNL LANRE LORRE NNRY DERSY IRRAN CRAND SRANE FRANY RERY ANRRE ARURLRRRAE SANNN VY] RNEI QRRAETRNINL FRRA

{continued)

Department of Transportation

Geotechnical Services

Division of Engineering Services

Office of Geotechnical Design - North

10-3A3400
5-21-07
Drafted By: M Engelmann

EA
Date:

B-6

10-SJ-205 / KP 18.02 (PM 11.2)
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E g £
Z — o 3 .é g § §’
Q £ g9 ik 21 21 (S 2 3
E = RS Description - Z ] @ g ez 73 S Remarks
< T T (4] ool o 0| R ~ 5 7]
S = = = a 203188 &
@ | & |E|& E| E 858028 P
] ] w ] e 2 RS o]C| 2B £9
w [=) Q| O 2K Lloue 2] 3/58 58
Poorly graded SAND (SP) mediom dense, grayish
5.18 | 10.08 | 33 brown, maist, fine sand. {continued)
488 | 10.36 | 34
4.57 | 1067 | a5
bemnwsmediumgrained. 8 7 119
427 | 1097 8
1
396 | 11.28
366 | 11.58
3.35 [ 11.89
3.05 | 1219
9 7 [30
274 | 12.50 14
a 18 —
244 11280
213 | 13.11
183 [ 1341 |44
o D =
Lean CLAY [CL): very stiff, brown, moist, high 101 4 |18 P=
1.22 | 14.02 | 48 plasticity. 8 1.50
10
091 | 1433 Bottom of Hole at 14.17m(46.5ﬂ)0n¢25-07
0.61 | 14,63
0.30 [ 14.94
0.00 | 15,24
-0.30 | 1554
-0.61 | 15.85
-0.91 | 16.15
-1.22 | 16.46
-1.52 | 16.76
-1.83 | 17.07
-213 | 17.37
-244 | 1768
-2.74 | 17.98
-3.05 | 18.28 | 60
-3.35 | 18.59 | 61
-3.66 | 18.90 | 62
-3.96 | 19.20 | 63
4.27 | 1951 | g4
-4.57 | 19.81 | 65
4.88 | 2012 | 66
-5.18 | 20.42 | 67
-5.49 | 20,73 | 68
-5.79 [ 21.03 | 69
-6.10 | 2134 | 70
6.40 | 2184 | 71
Department of Transportation EA 10-3A3400
Division of Engineering Services Date: 5-21-07 B-6

Geotechnical Services

Office of Geotechnical Design - North

Drafted By: M Engelmann 1
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State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

M emoran d um Flex your power!

Be energy efficient!

To: MR. NICHOLAS CHAN pate:  December 20, 2007
Design Manager, Design IV- Branch P
File:  10-MER-99-PM19.2
Attention: Cheong-Yew Cheng EA: 10-3A3401
CMS on SR 99

rrom: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES - MS 5

subject: Foundation Recommendations for Changeable Message Sign on SR 99 at Location 2

Introduction

The Office of Geotechnical Design-North (OGDN) provided foundation
recommendations in a memorandum dated June 22, 2007 for six changeable message
signs (CMSs) proposed for this project. However, we understand that during a recent
project development team (PDT) meeting, it was determined that the CMS for Location 2
in Merced County on southbound State Route (SR) 99 have to be relocated to post mile
(PM) 19.2 (previously 18.02), north of Franklin Road Overcrossing. This memorandum
has been prepared to provide foundation recommendations for the Location 2 CMS at the
new location (PM 19.2 on southbound SR 99 in Merced County). Foundation
recommendations provided in this memorandum supersede the recommendations
“provided in our June 22, 2007 memorandum for the CMS at Location 2. The proposed
CMS will be constructed using Model 500 as listed on Caltrans Standard Plans dated May
2006.

Pertinent Reports and Investigations

The following listed publications and information were reviewed to assist in the assessment
of site conditions:

1. Geologic Map of California, San Jose Sheet, Division of Mines and Geology, State of
California, Compiled by Rogers, T.H., 1966 (Scale 1:250,000)

2. Franklin Road Overcrossing (Bridge No. 39-84, As Built Log of Test Borings, State
of California, Department of Public Works, Division of Highways, August 1962.

“Caltrans improves mobility across California”



Nicholas Chan Foundation Recommendations
December 20, 2007 CMS on SR 99
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3. Groundwater Level data, Well Number: 07S13E22C001M, Department of Water
Resources, San Joaquin District.
4. Project Layout Sheet L-2- CMS provided by the District 10, October 2007.

Site Geology and Soil Conditions

The topography at the Location 2 is generally flat. Based on the Topozone map, the surface
elevation is about 158 feet above sea level at the proposed CMS location.

Based on the published California Geologic Map, San Jose Sheet, the site is underlain by
Dune Sand (Qs).

On November 21, 2007, personnel from Geotechnical Services, Office of Geotechnical
Support, Geotechnical Instrumentation performed a cone penetration test (CPT) at Location 2
to a depth of about 17 feet. Plate 1 included at the end of this report shows the approximate
location of the CPT sounding. Although the test was originally planned to a depth of about
35 feet, the hard/very dense soil conditions present at the site precluded penetrations beyond
a depth of about 17 feet. Based on the soil behavior type classification system proposed by
Robertson (1990), the interpreted CPT results show that subsurface materials consist of sands
and sand mixtures to a depth of about 6% feet underlain by very stiff sandy fine materials and
sands to the maximum depth explored. A Copy of the CPT Record is included at the end of
this report.

The log of test borings (LOTB) of the existing Franklin Road OC (located about 0.67 miles
south of the CMS location) shows that the subsurface materials consist of Joose to compact
silty sand from the surface to a depth of about 8 feet underlain by dense to very dense silty
sand, sand, and hard silt to the maximum depth explored of 45 feet. Some thin layers of
cemented silt are also noted on the LOTB at a depth of about 15 feet.

Ground Water
Immediately after completing the CPT at this site, test rods were removed and an attempt to
measure the groundwater level was made using an electronic sounder. The CPT hole

remained open and no groundwater was observed within the maximum depth explored of 17
feet. However, groundwater was encountered at a depth of about 13 feet in a boring drilled
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about 1.2 miles south of this CMS location in April 2007. Based on this information, it
appears that the groundwater in the site vicinity fluctuates with time. This fluctuation
appears to be influenced by the variations in rainfall and proximity to the Bear Creek that is
located about 2.5 miles south of the planned CMS location.

Based on this information, groundwater will likely be encountered within the foundation
depth for the CMS if construction takes place during the winter, spring or early summer
period.

Seismicity

Based on the Department’s California Seismic Hazard Map 1996, the controlling fault for
Location 2 is the Prairie Creek-Spenceville-Dentman (PSD, normal fault) with a
maximum credible earthquake moment magnitude of Mw=6.5 located approximately 21.6
miles northeast of the site. The Peak Bedrock Acceleration at this site, based on the
referenced map is estimated to be 0.2g. The potential for surface rupture at this site due
to fault movement is considered insignificant since there are no known faults projecting
toward or passing directly through the project site. The liquefaction potential at the
project location is considered minimal.

Foundation Recommendations

Based on the LOTB of the existing bridge in the site vicinity and the CPT test results, the
subsurface soils at the proposed CMS location meet the minimum strength requirements
stated in the May 2006 Standard Plan S116. Therefore, we expect that the Cast-in-drilled-
hole (CIDH) foundation proposed in the Standard Plan S116 will be applicable to support the
new CMS. The minimum depth and diameter of the CIDH foundation shown in the Standard
Plan S116 for the Model 500 CMS are 22.0 feet and 5.0 feet, respectively.

Construction Considerations

Caving soil should be anticipated during CIDH pile construction due to the presence of
granular materials and the vibration from traffic on the SR 99. Temporary casing and/or
wet method may be required to prevent caving. If groundwater is encountered within the
foundation excavation, gamma-gamma acceptance testing during CIDH pile construction
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will be required.

During the CPT fieldwork, we observed some overhead as well as underground utilities n
the immediate vicinity of the proposed CMS location. Based on our field observation,
relocation of some of these utilities may be necessary during construction. We understand
that the District Design Engineers are currently collecting the information about the
utilities present at the site.

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:
Data and Information included in the Information Handout provided to the bidders and
Contractors are:
A. Foundation Recommendations for Changeable Message Sign On SR 99 at Location
2, dated December 20, 2007.

Data and Information available for inspection at the District Office:
A. None

Data and Information available for inspection at the Transportation Laboratory are:
A. None '

“Caltrans improves mobility across Caltfornia”



Nicholas Chan Foundation Recommendations
December 20, 2007 CMS on SR 99
Page 5

The information contained in this report is applicable for the CMS at Location 2 and may
not be valid outside of this location. If a change to the location of the CMS is proposed,
this Office should be consulted to evaluate the need for supplementary recommendations.

If you have any questions, please contact Praba Pirabarooban at (916) 227-1040.

W

S. (Praba) Pirabarooi:an, P.E.
Transportation Engineer - Civil
Office of Geotechnical Design — North

Attachments:
Plate 1 — CPT Location Map
CPT Record
As-built LOTB — Franklin Road Overcrossing (Bridge # 39-84)

C: John Huang (E-copy)
Dave Dhillon (E-copy)
GDN File
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