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GEOTECHNICAL DESIGN & MATERIALS REPORT
MARE ISLAND/ROUTE 37 PROJECT
04-SOL-37/KP 11.4-11.9
SOLANO COUNTY, CA
EA 284700, CU 04277

1. INTRODUCTION

This report presents the results of our geotechnical investigation for the proposed Mare Island/Route
37 Project, in Solano County, California. The attached Title Sheet, shows the location of the project
vicinity. The proposed project includes an addition to the existing bridge structure and

realignment/widening of Railroad Avenue and existing ramps.

This report addresses design of pavement sections, corrosion investigation, and bridge embankment
recommendation for the project. The foundation design recommendations for the bridge is submitted
in a separate report. The investigation included review of readily available soils and geologic
literature pertaining to the site including as-built information, obtaining representative samples and
logging soil materials encountered in exploratory borings, laboratory testing of the representative

samples, performing engineering analyses, and preparation of this report.

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 also establishes a
geotechnical baseline to be used in assessing the existence and scope of changed site conditions, if

any.
The report is intended for use by the project roadway design engineer, construction personnel,
bidders and contractors for information and reference purposes only and should not be construed

directly as project specifications.

Due to limitations inherent in geotechnical investigations, it is neither uncommon to encounter
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unforeseen variations in the soil conditions during construction nor is it practical to determine all
such variations during an acceptable program of drilling and sampling for a project of this scope.
Such variations, when encountered, generally require additional engineering services to attain a
properly constructed project. We, therefore, recommend that a contingency fund be provided to
accommodate any additional charges resulting from technical services that may be required during

construction.
2. EXISTING FACILITIES AND PROPOSED IMPROVEMENTS
Existing structure at site is Walnut Avenue Overcrossing (Bridge No. 23-109).

The State Route 37-Mare Island interchange improvement project requires the reconstruction of the
southern end of the interchange to accommodate changes that are being made to the Mare Island
local roadway system. The scope of work includes reconstruction of the EB Off-ramp and EB On-
ramp to align with Railroad Avenue. An HOV bypass lane is being added to the EB On-ramp. The
project also widens Railroad Avenue to provide 6-lanes and a raised median to a future intersection
approximately 140 meters south of the interchange. Lastly, the project requires that the southern end
of the Walnut Avenue overcrossing structure be widened and a retaining wall be constructed to
accommodate the new ramp alignments. The retaining wall will be about 3.6 m high at the

maximum point and will be supported on piles. The height of fill behind the wall is about 3.5 m.
3. PERTINENT REPORTS AND INVESTIGATION

e Preliminary Geotechnical Engineering Study and Consolidation Evaluation for Proposed North
Mare Island Business Park, Vallejo, CA, dated July 20, 2001.

® As-built Log of Test Borings plan for the Walnut Avenue Overcrossing. (Bridge No. 23-109,

Caltrans)
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* As-built roadway plans and pavement sections for Railroad Avenue and ramps.

4. PHYSICAL SETTING
4.1 Climate

The project area is characterized with moderate climatic conditions. This consists of mild
winters, warm summers, smali daily and seasonal temperature ranges and mild humidity.
Extremes of temperature would range from 3°C to 14°C in December/January and 12°C to
28°C in July.

Based on statistics from National Weather Service, average rainfall precipitation is about 110
mm in the Vallejo area and is principally during the months of November through March.

January usually has the most precipitation accumulation with 140 mm as an average.
4.2 Topography and drainage

The topography along Route 37 is relatively level. The surface drainage will be collected in
the local storm drains. The surface drainage generally is not influenced by the hills or

valleys.

4.3 Man-Made and Natural Features of Engineering and Construction Significance

The subject was considered and was determined to be not applicable to the project.

4.4 Regional Geology and Seismicity

Based on California Geomorphic Provinces, the geologic study area is located in Coastal
Range province. The Coast Ranges are mountain ranges (600-1200, occasionally 1800 m

clevation above sea level) and valleys. The ranges and valleys trend northwest, subparallel to
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the San Andreas Fault. The province terminates on the east where strata dip beneath
alluvium of the Great Valley; on the west by the Pacific ocean with mountains rising sharply
from uplifted and terraced, wave-cut coast; on the north by South Fork Mountain, which has
the characteristic trend of the Coast Ranges, and on the south by the Transverse Ranges. The
Coast Ranges are composed of thick late Mesozoic and Cenozoic sedimentary strata. The
northern and southern ranges are separated by a depression containing the San Francisco Bay.
Offshore, the continental shelf is transected by submarine canyons. The Monterey
submarine canyon, 3000 m deep, is apparently a submerged river canyon. The northern coast
ranges are dominated by irregular, knobby, landslide topography of the Franciscan
Formation. The eastern border is characterized by strike-ridges and valleys in Upper
Mesozoic strata. In several areas, Franciscan rocks are overlain by volcanic cones and flows
of the Quien Sabe, Sonoma, and Clear Lake volcanic fields. The Coast Ranges are
subparallel to the rift valley of the active San Andreas Fault. The San Andreas is more than
965 km long, extending from Pt. Arena to the Gulf of California. The Salinian block to the
west of the San Andreas has a granitic core, extending from the southern extremity of the

Coast Ranges to north of the Farallon Islands.

5. EXPLORATION
5.1 Drilling and Sampling

Based on the preliminary plans, discussions with the design team, and readily available
geotechnical data in the area, 9 shallow borings were drilled at selected locations to
maximum depths of 1.5 m below the existing ground surface. Due to existence of soft clay
(Bay Mud), two additional borings were drilled to a depth of 23 m for evaluating potential
settlement in the area. The Site Plan, Plate 2, show the approximate locations of these

borings. All borings were advanced with truck-mounted drill rig using 203 mm rotary wash

and hollow stem auger.
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The borings were drilled under the technical supervision of one of our engineers, who
classified and continuously logged the soils encountered during drilling and supervised the
collection of soil samples at various depths for visual examination and laboratory testing.
The soil samples were obtained during drilling and by driving 2 64 mm 1.D. Modified
California sampler into the subsurface soils under the impact of a 63.5 kg hammer falling
through 76 cm. The blow counts required to drive the sampler for the last 30 cm are
presented on the "Log of Test Borings", Appendix A. After visual examination, the collected
samples were sealed and transported to our laboratory for further evaluation and testing. The

boring locations, stations, and relevant information are summarized in Tabie 1.

The descriptions of the soils encountered and relevant boring information are presented on
the Logs of Test Borings attached in Appendix A. The laboratory test methods and results
are presented in Appendix B. The logs presented in Appendix A were prepared from the
field logs which were edited after visual re-examination of the soil samples in the laboratory
and results of classification tests on selected soil samples as indicated on the logs. The
abrupt stratum changes shown on these logs may be gradational and relatively minor changes

in soil types within a stratum may not be noted on the logs due to field limitations.

TABLE 1 - SUMMARY OF BORINGS

Boring No. Station (m) Offset (m) Ref. Line ESUE SR Groﬁzlzl: l;)uxr.face Grﬁll::;?v’:ter
(m) Elev. (m) Elev. (m)
R-1 116+95 41, Rt Route 37 1.5* 1.8 -
R-2 117+65 69 Rt. . “ 1.5 03
R-3 118+19 103 Rt. “ " 1.1 -
R4 118+46 119 Rt. “ “ 2.1 -
R-5 118+89 183 Rt. “ " 28 -
R-6 119+20 217 Ru “ " 3.0 -
R-7 118+84 60 Rt “ e 29 -
R-8 119+74 21 Rt “ “ 3.5 -
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TABLE 1 - SUMMARY QF BORINGS (Cont.)
. Approx. Approx.
Boring No. Station (m) Offset (m) Ref. Line R Ground Surface| Groundwater
(m)

Elev. (m) Elev. {m)
R-9 120+18 26 Rt. " “ 4.0 -
BM-1 117494 72.5Rt. s 23.0 1.0 =
BM-2 118+79 26 Rt. “ 23.0 28 h

Note: *The 1.5 m borings are mainly R-value borings. ** Groundwater was not measured due to rotary wash method
of drilling.
5.2 Geologic Mapping

The site consists of surficial deposits (Bay Mud). The subject was considered and was

determined to be not significant for the project.

5.3 Geophysical Studies

The subject was considered and was determined to be not applicable to the project.

5.4 Instrumentation

The subject was considered and was determined to be not applicable to the project.

5.5 Exploration Notes

The exploratory borings encountered surficial deposits predominantly consisting of soft clay
(Bay Mud). Groundwater was encountered in the boring R-2 but it was not measured in deep
borings due to rotary wash method of drilling. Drilling conditions using rotary wash and

hollow stem augers were considered normal.
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6. Geotechnical Testing
6.1 In-Situ Testing

In-situ testing consists of recording blow counts during sampling in the field. The soil
samples were obtained during drilling by driving a 64 mm LD. Modified California sampler
into the subsurface soils under the impact of a 63.5 kg hammer falling through 76 cm. Based
on our previous experience, when correlating Standard Penetration Test data in similar soils,
the blow counts for the Modified California Sampler can be taken as roughly 2 times that for

the Standard Penetration Test in similar soils.
6.2 Laboratory Testing

Laboratory tests performed for the study include the following: Laboratory determination of
Moisture-Density (California Test Method 226), Consolidation Test (California Test Method
219), Unconfined Compression Test (California Test Method 221), R-value Test (California
Test Method 301), and Corrosion Test (California Test Method 643). The laboratory test
results are attached in Appendix B. Moisture-Density test and Unconfined Compression
Strength test results are summarized on the LOTBs attached in Appendix A. The stress stain

curve for unconfined compression test is attached in Appendix B.

In general, the natural moisture contents of the clayey soils are in the range of 50% and
higher. Laboratory unconfined compression test resuits are presented on the Log of Test

Borings at the appropriate sample depths.

7. Geotechnical Conditions
7.1 Site Geology

The geology of the site is referenced from the “Preliminary Geologic Map of Mare Island
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Quadrangle, Solano and Contra Costa Counties, California”. The project site is generally
underlain by very stiff to hard clay near surface and soft clay (Bay Mud) to the maximum depth
drilled. The geologic map is shown on Plate 3.

7.1.1 Lithology

The subject was considered and was determined to be not applicable for the project.

7.1.2 Structure

The subject was considered and was determined to be not applicable for the project.

7.1.3 Existing Slope Stability

The existing Mare Island/Route 37 embankment is constructed on fill of approximately
2 m high. The side slopes range from 1V: 2H are vegetated and generally appear to be

in good conditions.
7.2 Subsurface Soil Conditions

The deep borings for the bridge embankment mostly encountered very stiff to hard clay
followed by soft clay with occasional peat layers (Bay Mud). The thickness of very stiff clay
was on the order of 0.6 m to 1.5 m. The thickness of soft clay (Bay Mud) was in the range of
10m to 13.5 m. The shallow borings generally encountered hard clay to 1.5 m, the maximum
depth drilled.

Detailed descriptions of the materials encountered in the exploratory borings are presented in
Appendix A, "Log of Test Borings”. It should be noted that these descriptions and related

information depict subsurface conditions only at the locations indicated on logs and on the
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particular date noted on the logs. Because of the variability from place to place within soil
strata in general, subsurface conditions at other locations may differ from conditions
occurring at the locations explored. The abrupt stratum changes shown on the logs may be
gradational and relatively minor changes in soil types within a stratum may not be noted due
to field limitations. Also, the passage of time may result in a change in the soil conditions at

the locations due to environmental changes.

7.3 Water
7.3.1 Surface Water

The terrain along Route 37 in the vicinity of the project is generally level. Walnut
Avenue overcrossing is on embankment fill. The gradient difference along Route 37 and
the overcrossing is about 2 m. The surface water/drainage generally foliows the ground

topography and drains away from the subject site and is collected in local storm drain.

7.3.1.1 Scour

The subject was considered and was determined to be not applicable for the roadway

project.

7.3.1.2 Erosion

It is our understanding that a small portion of the roadway embankment will be
placed at about 2.4 m high slope and at 1V:1.5H gradient. This section is along the
pedestrian path that climbs up the roadway embankment to connect to the existing
Napa River Bridge. The slope surface should be protected against possible washouts.
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7.3.2 Groundwater

Groundwater was encountered at Elev. 0.3 m in the shallow borings (R-2) but it was not
measured in the deep borings due to rotary wash method of drilling. As per preliminary
investigation performed by others in the proximate area (July 2001) and based on the as-
built LOTBs by Caltrans (1956), groundwater was encountered at between 0.5 m and
1.5 m below ground surface. It is anticipated that groundwater level will vary with the
passage of time due to seasonal groundwater fluctuations, surface and subsurface flow,
ground surface run-off, water fluctuation in the bay, and other factors that were not

existent at the time of investigation.

7.4 Project Site Seismicity
7.4.1 Ground Motions

Faults in the vicinity of the site with a moderate to high potential for surface rupture
include the Franklin Fauit, Green Valley Fault, and Rodgers Creek — Healdsburg Fault.
Earthquake data including the magnitude of Maximum Credible Earthquakes (MCE)

and distance to fault are summarized in Table 2.

TABLE 2
EARTHQUAKE DATA
Estimated Maximum
Fault Distance From Credible

Project Site (km) Earthquake
FRA - Franklin fault 6.8 6.50
GVY - Green Valley Fault 13.9 6.75

RCH - Rodgers Creek ~

Healdsburg Fault 14.6 7.00
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7.4.2 Ground Rupture

Since no active faults pass through the site, the potential for fault rupture is low.

8. Geotechnical Analysis and Design
8.1 Dynamic Analysis

8.1.1 Parameter Selection

For selection of the seismic design parameters, we have adopted a Peak Bedrock
Acceleration (PBA) of 0.40 g and an associated Peak Ground Acceleration (PGA) of
0.25 g. The PBA and PGA were based on the attenuation relationships proposed by
Mualchin and Jones (1992) and Seed and Idriss (1982), respectively.

8.1.2 Analysis

Based on the layout plans provided, fill embankment is proposed for the bridge addition.
About 2 m fill material will be placed over native ground at the bridge embankment.
The gradient for the slope should be 1:2 (V:H) or flatter. It is our understanding that a
small portion of the roadway embankment will be placed at about 2.4 m high slope and
at 1V:1.5H gradient. This section is along the pedestrian path that climbs up the
roadway embankment to connect to the existing Napa River Bridge.

8.1.3 Liquefaction Potential
Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a

temporary but essentially total loss of shear strength under the reversing, cyclic shear

stresses associated with earthquake shaking. Submerged cohesionless sands and silts of

low relative density are the type of soils, which usually are susceptible to liquefaction.
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Clays are not generally susceptible to liquefaction.

Based on the field boring logs and available data, the soils encountered during our
investigation were mainly soft clay (Bay Mud) overlaying stiff clay at depth. In our
opinion, the liquefaction potential at the site is anticipated to be low.

8.2 Cuts and Excavations

Based on the plans and profiles provided no major cuts and excavation is planned for the

project.

8.2.1 Stability

Based on the plans and profiles provided no major cuts and excavation is planned for

the project.

8.2.2 Rippability

The majority of the project will include fill material. Based on the investigation,

rippability does not appear to be a concern for construction.

8.2.3 Grading Factor

The on-site native soil meeting the project specifications may be used as engineered fill.
For preliminary estimate, a grading factor of 0.9 may be assumed based on previous

experience.
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8.3 Embankments

8.3.1 Evaluation of Embankment Settlements

There is about 2 m and 3.6 m high new embankment fill planned for the roadway and
bridge embankment, respectively. Consolidation settlement evaluation under the new
fill was based on the consolidation test results on the soft bay mud samples. For the
analysis purposes, groundwater was assumed at Elev. -1 m. The preconsolidation
pressure and modified compression index of the bay mud were derived from the
laboratory consolidation data. For the other relatively stiff cohesive soil, the
preconsolidation pressure was estimated using the Su/p (undrained shear strength over
effective overburden stress) relationship proposed by Skempton. The modified
compression index (Cc/l+e,) correlated to natural moisture content of the soil as
established by Lambe and Whitman (1969) was adopted. For the bay mud, the Pp and
Cc/1+e, obtained from the laboratory consolidation tests appear to correlate well with

that estimated from the empirical approach (Sw/p ratio and Cc/1+ e,).

Assumption of one-dimensional consolidation is adopted for the new fill at roadway
embankment. The Skempton-Bjerrum factor for adjusting the calculated settlement for
three-dimensional effects is not used in the analyses in order to compensate for the
effects of immediate settlement. The settlement analysis results are contained in

Appendix C of this report.

The estimated settlement for the new fill along the roadway and at bridge embankment
is anticipated to be significant and is expected to be completed over a relatively long
period of time. This order of magnitude of settlement is generally unacceptable due to
its impact on the surface pavement and bridge embankment setttement. Two options are

feasible for mitigating the settlement concems. Option one is to install wick drain

system and expedite the settlement period and, option two is to reduce the impact of the
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new fill by replacing the material with lightweight fill.

Wick Drains

Option one uses prefabricated drain installed in regular pattem (wick drain system). The
wick drain will accelerate the process of settlement through dissipation of the pore water
pressure. It is our understanding that wick drains will be utilized at bridge embankment
and along Route 37 off-ramp to Mare Island. The limits of the wick drains at the off-
ramp (“CM” Line) will be between Stations 417+40 and 418+94. The wick drains in the
bridge area (“HM?” Line) will be between Stations 216+30 and 216+49. The estimated
settlement at the maximum point of fill at the bridge and along the road is anticipated to
be about 150 mm and 260 mm, respectively. The estimated time for settlement after
installation of wick drains is about 25 days (rounding-off 30). The actual time may vary
and settlement monitoring should be used to confirm this. We recommend that wick
drains be utilized where new embankments exceed 0.6 m in height. This system will
generate groundwater at the surface. The length of the wick drains should be at least
13.7 m deep from finish subgrade. This water should be collected and be tested at the
time of construction to see if it meets with the environmental requirements. Additional
treatment may be necessary to comply with the disposal requirements. At the bridge
abutment, where batter piles are planned, pile driving should not commence until

settlement is completed.

Settlement monitoring is required wherever wick drains are installed. The settlement
monitoring should be as per Caltrans Test Method 112. For every 150 m one settlement
plate is required along the roadway where wick drains are installed. Settlement plates
are not required along on-ramp where wick drains are not installed. For the bridge
embankment two to three settlement plate would be enough. Settlement readings should

be surveyed every five to seven days. The settlement monitoring data should be

submitted to our office on a timely bases for review.
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Lightweight Fill

Second option to control settiement is to use lightweight fill. Lightweight fill should be
utilized where thickness of fill reaches 0.3 m and up. The lightweight fill should include
0.6 m over excavation to the finish subgrade where fill thickness reaches 0.3 m and
more. As per the layout plans provided by the designer, the lightweight fill will be
along Mare Island to Route 37 on-ramp (“EM” Line) and along off-ramp (“*CM” Line)
between Stations 418+48 and 417+40. At the bridge embankment (“HM” Line)
lightweight fill is planned between Stations 216+09 and 216+30. By using lightweight
fill, the settlement along the on-ramp (“EM” Line) is estimated to be on the order of 150

mm over 30+ years.

Based on the layout plans, lightweight fill is planned adjacent to wick drains along off-
ramp and bridge embankment. Different rate of settlement between lightweight fill and
wick drains will cause bump at the transition zone in the long run. This will require

frequent maintenance.
8.3.2 Evaluation of Embankment Stability

The embankment slope stability analysis was performed using Program Winstabl and
PCSTABL5M. The stability under seismic condition was analyzed using pseudo-static

approach.
Per Caltrans Guidelines for Foundation Investigations and Reports, pseudo-static

analyses may be performed using a seismic factor equal to one third of the horizontal

peak acceleration and not exceeding 0.2 g. A psendo-static factor of safety equal to or

greater than 1.1 is considered adequate.
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It is our understanding that a small portion of the roadway embankment will be placed at

about 2.4 m high slope and at 1V:1.5H gradient. This section is along the pedestrian

path that climbs up the roadway embankment to connect to the existing Napa River
Bridge. Based on the PCSTABL5M analyses, the factor of safety was found to be 2.16

and 1.13 for the static and pseudo-static case, respectively. In this analysis it is assumed

that the slope embankment is drained and no hydrostatic pressure is allowed to build up
within the embankment. Based on these results, the stability of the proposed fill slope is

adequate. The results of the slope stability analyses are shown in Appendix C of this

report.

TABLE 3 - SLOPE STABILITY RESULTS

. . . " Pseudo-static
Location Station Static Condition condition (0.2g)
S$3-M Line 120+60 2.16 1.13

8.4 Earth Retaining Systems

It is our understanding that due to right-of-way and other geometric constraints, the project

will require construction of one retaining wall.

* Retaining wall No. 1-216+09 to 216+45, 9.086 Lt. “HM” Line, (Case I, Type 1)

The anticipated total wall length is about 36 m, with a maximum height of about 3.6 m.

Based on the boring data (BM-1 & BM-2) in the vicinity of the proposed wall, the material

anticipated at the footing subgrade of this wall may range from very soft to hard clay

depending on the footing base clevation. Caltrans Standard Type 1 wall on concrete pile is

planned to be used. In our opinion, Class 400C (355 mm square PC/PS concrete) piles may

be used. The pile driving should not commence until the settlements have completed. With

the use of wick drain system, we anticipated that a waiting period of 25 to 30 days might be
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required after earthwork construction. The pile data table for the retaining wall is presented

below and a sample calculation is attached in Appendix C.

TABLE 4
PILE DATA TABLE - ALT. ‘X’ PC/PS CONCRETE PILES (RETAINING WALL)
; Nominal Resistance Footing . . Specified
. . Design Design Tip
Pile T : : i g
Location | _Pile Type Loading | Compression | Tension Elev. Elev. (m) Tip Elev.
(m) {m)
-18.68 (1),
355 mm
Class 400C 400 kN 800 kN 400 kN 1.135 15.63 {2), -18.68
Retaining -14.11 (3)
Wall -18.07 (1},
355 mm
Class 400C 400 kN BOO kN 400 kN 1.745 llg(;f) ((J;)), 18.07

Design tip elevations are controlled by the following demands: (1) Compression, Tension (2), and {3) Lateral Load.
8.5 Culverts

8.5.1 Corrosion Investigation

The corrosion investigation for this project was performed in general accordance with
the provisions of California Test Method 643. Representative native soil samples at the
anticipated pipe subgrade were obtained for corrosion tests. A summary of the
corrosion test results is presented in Table 4. Based on the results obtained, corrosion
analyses were carried out using Caltrans CULVERT 5 program. The analysis results

and design for culverts are presented in Table 6.

TABLE 5
SUMMARY OF CORROSION TEST RESULTS
Boring Station & Offset Sample H Resistivity | Chloride | Sulfate
Number {m)* Depth (m) P {ohm-cm) {ppm) {ppm)
R-1 116+95, 41 Rt 0-1.5 8.4 1600 13.5 259
R-7 118+84, 60 Rt. 0-15 8.49 4000 4.5 144
R-8 119+74, 21 Rt, 0-1.5 8.23 1600 3.0 11.5

* Reference Line, Route 37.
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Corrosion test results indicate that near surface soil is not corrosive. However, based on
our experience in Bay Mud we recommend that the concrete substructure be designed
for a corrosive environment. Based on CULVERT 4 analysis, Standard reinforced
concrete pipe design is suitable with Type IP (MS) modified cement or Type I Modified
cement, minimum required by Caltrans Std. Specs 90-1.01. For corrugated steel pipes,
the recommended pipe thickness is 1.3 mm (25-yr., Galv. 57g), 2.0 mm (50-yr., Galv.,
57g), or 1.3 mm (50-yr., Galv. with bituminous coating on the soil side). For steel spiral
rib pipes, the recommended thickness is 1.3 mm (50-yr. with bituminous coating on the
soil side). Thermoplastic pipe can be used as an alternative and should not have any
corrosion concerns. However, the types of thermoplastic pipe that can be used will

depend on the height of fill, available sizes and manufacturer's specifications.
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8.6 Minor Structures

There is no soundwall or other minor structures proposed for this project.

9. Structural Pavement

R-value tests were conducted on representative samples collected at subgrade level. The test results

are summarized in Table 7.

TABLE 7
SUMMARY OF R-VALUE TEST RESULTS
NoS.amp = Description R-Value
R-1 Brown sandy clay with gravel -*
R-2 Brown with bluish mottling lean clay 24
R-3 Brown sandy lean clay -*
R-4 Brown lean clay, trace sand 13
R-5 Brown lean clay, trace sand -*
R-6 Light brown silty gravel 64
R-7 Light brown silty gravel 68
R-8 Brown silty clay 20
R-9 Brown silty clay -

* Not tested

Base on the test results and as-built information obtained from the designer, an R-value of 10 is

selected for pavement design. The Traffic Indices (TIs) provided by Caltrans are for 10 and 20-year

design. Utilizing State of California Department of Transportation design procedures (Highway

Design Manual- Section- 608), the structural pavement section data are tabulated in Table 8.
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TABLE 8

STRUCTURAL PAVEMENT SECTIONS

R- Structural Pavement Sections {mm)
Location valte TI Option 1 Option 2 Option 3
AC AB AS AC AB | Full depth AC

10 10| 165 225 330 165 | 525* 375

12| 195 285 390 195 | 650* 465
Mare Island/Rte 37 o 101 150 180 315 . - .
12 | 180 225 390 - - -
Temporary Detour 10 6 - - - 90 300 -
Road 10 7 - - - 105 355 -

AC (Type A) Asphalt Concrete, (ATPB) Asphalt Treated Permeable Base, (AB) Class 2 or 3 Aggregate

Base with R-value equal to 78, (AS) Class 4 Aggregate Sub-base with the R-value equal to 50.

Based on Caltrans comments (65% PS&E Review), 150 mm AS (Cl. 4) should be applied as a working

platform for full depth AC.

As-built and proposed pavement sections are shown on Plates K-1, L-1, L-2, & X-1 through X-3.
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10. Material Sources

There are several commercial sources of asphalt, concrete, and aggregate products in the area. Table

9 lists available commercial suppliers in the area.

TABLE 9
SOURCES OF IMPORTED BORROW
Source Location Ap(g::x;f;ul:ll:; st.
Solano Concrete Co. Dixon, Tremont Rd. 18
Solano Concrete Co. Inc. Fairfield, Cement Hill Rd. 24
Granite Construction Co. Suisun City, Lozano Ln. 25
Don Pridmore & Son Constr. Co. Napa, Capell Valley Rd. 54

11. Material Disposal

Majority of the project will require fill for the proposed widening. Based on our understanding, the

project will not require disposal of the excess materials.

12. Construction Considerations

12.1 Construction Advisories

The following sections of the report include comments related to excavation, dewatering,

temporary excavation and shoring, foundation construction, earthwork and other

geotechnical aspects of the proposed construction. The sections are written primarily for the

engineer responsible for the preparation of plans and specifications. Since these sections

identify potential construction issues related to the project, it may also be of use to the

Agency's representatives involved in monitoring of construction activity. The field

investigation performed by us primarily addresses design issues and was not planned

specifically to identify construction issues.
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Prospective contractors for the project must evaluate construction-related issues on the basis
of their own knowledge and experience in the local area, on the basis of similar projects in
other localities, or on the basis of field investigation on the site performed by them, taking
into account their proposed construction methods and procedures. In addition, construction
activities related to excavation and lateral earth support must conform to safety requirements

of OSHA and other applicable municipal and State regulatory agencies.

Groundwater should be expected during construction, specially during overexcavation and
placement of lightweight fill and retaining wall construction. If soft clay (Bay Mud) is exposed
during overexcavation it can be treated by using a working platform. The suggested working

platform is discussed below:

1. Place a layer of subgrade enhancement geofabric such as Mirafi 600x or equivalent at
the subgrade.

2. Place 0.6 m of lightweight fill over the geofabric. The fill should be compacted to 95%
relative compaction per ASTM 1557-91. The subgrade enhancement geofabric should
then be wrapped on top of the compacted lightweight fill for aminimum of 0.6 m from
the edge. The 0.6 m thick layer of the lightweight fill can serve as a "reinforced mat"
for reducing load imposed on the underlying materials and provide a working platform.

The groundwater should be maintained at least 1 m below the bottom of the

excavation at all times.
12.2 Hazardous Waste Considerations

The project environmental study report (if any) should be referred to for further details at this

site. Groundwater sampling and testing has been conducted and is provided under a separate

cover by others.
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12.3 Differing Site Conditions

The soil conditions described in this report are based on available boring data. It should be
noted that these borings depict subsurface conditions only at the locations drilled. Because
of the variability from place to place within soils in general, and the nature of geologic

depositions, subsurface conditions could change between the explored locations.

Early communication should be made between the Resident Engineer, the Contractor and the
Geotechnical Engineer as soon as conditions that differ from those established in this report
are recognized by any of the parties. Additional recommendations could be provided if such

conditions arise.

13. Recommendations and Specifications

13.1 Summary of Recommendations

If the designer has questions or concemns with any of these recommendations, or, if
conditions are found to be different during construction, the Geotechnical Engineer who
prepared this report should be contacted. Additional fieldwork, analysis or changes in
recommendations may be required. These services may be provided under a separate
authorization, as necessary. A concise summary of the geotechnical recommendations is

presented below:

* As perpreliminary investigation performed by others in the proximate area (July 2001) and
based on the as-built LOTBs by Caltrans (1956), groundwater was encountered at between
0.5 m and 1.5 m below ground surface.

* Design peak bedrock acceleration (PBA)=0.4 g. Design peak ground acceleration (PGA) =
0.25 g. (Ref.: Section 8.1)
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¢ Theboring data indicates that the subsoils generally consist of very stiff to hard lean clay and
soft fat clay (Bay Mud). Due to rotary wash method of drilling, groundwater was not
measured during current investigation. The liquefaction potential is considered low. (Ref:
Section 8.1.3)

» Proposed is new embankment at the bridge abutment. Based on the analysis the estimated
settlement is expected to be significant. Use of wick drain is recommended at bridge
embankment.

e Proposed is a pile-supported retaining wall (Type 1, Case 1) along “HM” Line between
stations 216+09 and 216+45 (Section 8.4).

¢ Groundwater was encountered at Elev. 0.3 m in the boring R-2.
» Pavement Sections (Ref: Section 9).

13.2 Recommended Materials Specifications

13.2.1 Standard Specifications

Unless otherwise stated in the special provisions, all materials specifications should
conform to Caltrans Standard Specifications, July 1999 edition, including but not
limited to the following: Earthwork, Structure Backfill, Pervious Backfill Material,
Reinforcing Geofabric, Thermoplastic Pipes, Asphalt Concrete, Aggregate Base,
Aggregate Subbase, Cement Treated Base, etc.

13.2.2 Special Provisions

Imported Borrow:
Imported material should be in accordance with the specifications set forth in Caltrans

Section 19. In particular, for new embankment/roadway construction, the material
placed within 1.5 m of the finish pavement subgrade should meet the following

requirements:
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1. Free of organic or other deleterious materials.

2. An R-value of no less than 10 for ramps.

Aggregate Subbase: Aggregate Subbase shall be Class 4 and shall conform to the

provisions in Section 25 of the Standard Specifications and to these Special Provisions.

Class 4 aggregate subbase shall be clean and free from organic matter and other
deleterious substances. The percentage composition by weight of Class 4 aggregate
subbase shall conform to the following grading as determined by California Test

Method No. 202.

Gradation Requirement (Percent Passing)

Sieve Sizes Operating Range Contract Compliance
63 mm 100 100
4.75 mm 30-65 25-70
75-um 0-15 0-18

Class 4 aggregate subbase shall also conform to the quality requirements given on the

following table:
Quality requirements
California Test Method Operating Range Contract Compliance
Sand Equivalent (217) 21 Min. 18 Min.
Resistance (R-value) {301) - 50 Min,

Aggregate Base: Class 3 aggregate base shall conform to the provisions in Section 26 of
the Standard Specifications and to these Special Provisions. It shall also be clean and
free from organic matter and other deleterious substances. The percentage composition

by weight of Class 3 aggregate base shall conform to the following grading as

determined by California Test Method No. 202.
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Gradation Requirement (Percent Passing)

19 mm Mazximum
Sieve Sizes
Operating Range Contract Compliance
25 mm 100 100
19 mm 90- 100 87-100
4.75 mm 35-60 30 - 65
600 pm 10-30 5-35
75 pm 2-11 0-14

Gradation Requirement (Percent Passing)

37.5 mm Maximum
Sieve Sizes
Operating Range Contract Compliance
50 mm 100 100
37.5 mm 90 - 100 87-100
25 mm e oo
19 mm 50 -85 45 - 90
4.75 mm 25-45 20-50
600 pm 10- 25 6--29
75 pm 2-11 0-14
Quality requirements
California Test Method Operating Range Contract Compliance
Sand Equivalent {217) 25 Min. 22 Min,
Resistance (R-value) (301) - 78 Min.
Durability Index - 35 Min.

14, INVESTIGATION LIMITATIONS

Our services consist of professional opinions and recommendations made in accordance with

generally accepted geotechnical engineering principles and practices and are based on our field

exploration and the assumption that the soil conditions do not deviate from observed conditions.
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No warranty, expressed or implied, of merchantability or fitness, is made or intended in connection
with our work or by the furnishing of oral or written reports or findings. The scope of our services
did not include any environmental assessment or investigation for the presence or absence of
hazardous or toxic materials in structures, soil, surface water, groundwater or air, below or around
this site. Unanticipated soil conditions are commonly encountered and cannot be fully determined by
taking soil samples and excavating test borings; different soil conditions may require that additional
expenditures be made during construction to attain a properly constructed project. Some

contingency fund is thus recommended to accommodate these possible extra costs.

This report has been prepared for the proposed project as described earlier, to assist the engineer in
the design of this project. In the event any changes in the design or location of the facilities are
planned, or if any variations or undesirable conditions are encountered during construction, our
findings and recommendations shall not be considered valid unless the changes or variations are

reviewed and our recommendations modified or approved by us in writing.

This report is issued with the understanding that it is the designer's responsibility to ensure that the
information and recommendations contained herein are incorporated into the project and that

necessary steps are also taken to see that the recommendations are carried out in the field.

The findings in this report are valid as of the present date. However, changes in the soil conditions
can occur with the passage of time, whether they are due to natural processes or to the works of man,
on this or adjacent properties. In addition, changes in applicable or appropriate standards occur,

whether they result from legislation or from the broadening of knowledge.
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Accordingly, the findings in this report might be invalidated, wholly or partially, by changes outside

of our control.

Respectfully submitted,
PARIKH CONSULTANTS, INC.

hﬁnﬁy‘gaﬁéﬁlﬁ{éosw

Project Engineer

MS/GP/201126.GDR {2B)
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APPENDIX A

LIST OF LOGS OF TEST BORINGS

Boring Nes.
Plate A-1 - BM-1, BM-2
Plate A-2 - R-1,R-2,R-3,R-4

Plate A-3 - R-5,R-6, R-7,R-8
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APPENDIX B

LABORATORY TESTS

Classification Tests

The field classification of the samples was visually verified in the laboratory according to the Unified
Soil Classification System. The results are presented in, Appendix A.

Moisture-Density

The natural moisture contents and dry unit weights were determined for selected undisturbed samples
of the soils in general accordance with ASTM Test Method D 2216-92. This information was used to
classify and correlate the soils. The results are presented at the appropriate depths on the "Log of
Borings", Appendix A.

Unconfined Compression Tests
Strength tests were performed on selected undisturbed sample using unconfined compression machine.

Unconfined compression test was performed in general accordance with ASTM Test Method D 2166-
91. The results are presented on "Log of test borings", Appendix A.

Consolidation

Consolidation tests were performed on selected samples in accordance with California Test Method
219. Test results are presented on Plates B-2.

R-value Tests
R-value tests were performed on representative bulk samples for pavement design. The tests were

performed by Parikh Consutltants, Inc., as per California Test Method 301. The results are presented
on Plates B-3.

D PARIKH CONSULTANTS, INC. MARE ISLAND/ROUTE 37
GEOTECHNICAL CONSULTANTS SOLANO COUNTY, CA
MATERIALS TESTING

JOB NO.: 201126.GDR PLATE NO.: B-1A




LABORATORY TESTS
(Continued)

Corrosion Tests

Corrosion tests were performed on selected samples to determine the corrosion potential of the soils.
The pH and minimum resistively tests were performed according to California Test Method 643.
Sulfate and chloride tests were performed by AnaCon Testing Laboratory. The test results for water-

solubie sulfate and chloride contents are presented on Plates B-4.
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CONSOLIDATION TEST RESULTS

PERCENT CONSOLIDATION

1000

LOAD - POUNDS PER SQUARE FOOT

MOISTURE
CONTENT %

DRY DENSITY
PCF

HEIGHT
{INCHES)

DIAMETER
(INCHES)

INITIAL

152.5

32.4

1.0000

2.416

FINAL

112.5

41.8

0.7768

2416
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BM-1

|SAMPLE NO.

3

JELEV. OR DEPTH

[DESCRIPTION

Organic clay, gray
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r

\  OJECT NAME:  Mare Island Route 37 e : 201126.BR

BORING #; BM-1 SAMPLE #: 4 15'
LAB #: G298 11/6/2002
MATERIAL DESCRIPTION Organi PD
SQRT Deformation
LaTime) Min.  10**-3 in Dial
Ir 0.5 4.1 Reading
0.7 5.6 Dial Reading @ 0.0 ksf 0.0461
1 7.7
|| 14 10.9
2 15.5| POUNDSPER %
3 23.7 SQUARE FOOT CONSOLIDATION
n 4 31.5 100 0.91 0.0552
5 3.2 200 1.69 0.063
6 44 .2 400 3.19 0.078
n 7 49.2 800 5.83 0.1044
8 53.4 1600 11.53 0.1614
9 56.8 3200 19.51 0.2412
L 10 59.5 800 17.89 0.225
Il 11 61.8 400 16.58 0.2119 |
12 63.7 100 14.38 0.1889 .

13 65.4
I 14 6.8
15 — 68

/18 69.2 B oo o | BEFORE| AFTER
H 17 70.4 Wt Wet Soil + Ri 159.1 [dsaiite,
18 71.1] WA. Of Ring 45.57 fasas
| 19 72 WIL. Of Container W A 83.62
H 20 72.8 W!. Of Ring + Container et 12019
21 73.6 Wit of Wet Soil+ Ring+ Cont. |i0 0 0] 232.74
2 74.3 WR. Of Dry Soll + Ring + Cont. [l 180.42
. 23 75 Wt of Wet Soil 113,830
u 38 79.8 WA. Of Dry Soil 60.23 80
Wt. Of Water 53.3 43,
Height of Sam nch 1 (.856
ﬂ % Moisture Content 88.5 7.
Dry Den 497 58.0

PLATE B-2D



CONSOLIDATION TEST RESULTS

N

-
o

""‘/

PERCENT CONSOLIDATION

1000

LOAD - POUNDS PER SQUARE FOOT

MOISTURE
CONTENT %

DRY DENSITY
PCF

HEIGHT
{INCHES)

DIAMETER
(INCHES)

INITIAL

88.5

40.7

1.0000

2.416

FINAL

71.9

58.0

0.8562

2.416

[EORING NO.

BM-1

[sAMPLE NO.

4

|ELEV. OR DEPTH

[DESCRIPTION

Organic clay, gray

D PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS ENGINEERING

Mare Island Route 37

CCS PLANNING & ENGINEERING

JOB NO:

201126.BR

PLATE B-2E



b j __
d7-4 ALVTd . J

(nw) - 3L JUVNDS

oy Ge 0t 74 0c 113 ol S 0

-.-...-.-r...-r-..n-..-__..niu--.-..-..-.-.__o-r..._c-.-o saboda edenbadeatls
] [ ] [ ] ] 1 » L] [ ] 1 1] L[] [ ] » ] ] [] [ ] 1 ] [ ] [ ]
- pu...cu_.-.uu__.n.__-.-ononn.-.-.-_.-....._.-.-f-._...- [ T R P N N A -.-af.-.--.-
L] [ ] [] ] ] [ ] [} [ ] [ ] ] [ ] q 13 [ ] [ ] [ ] » [ ] 1 ] [ ] [ ] » [ ] [] [ ]
Il-tl!l.lll‘l.Il‘l‘ll‘l.lnl..ll-lt'll—ll-IJII‘lll-ll SerepE s spgoadicupmangas LR LN N T
[ N Il '] '] 1 '} Il 1] [l I [l Fi I 4 'l 4 ' Il Il [} Il 4 1 'l 1 8
i’ [] [] [] [] [] [) » [] [] [] [] [ [] [] [] [] » [] [] [ ] [] [] [] []
salenlade et o deehadrathalda d et ndsal, eefenledfieladeeha Hodan
[] [ [ ] ] 1 ] [] [] [] [ [] 1] 1] [] [] | ] [] [] 4 [ ]
llc-l-l-..'-.-Illltil.llllnll.-U-llll csesaspsenpagdeapas sp e maa Sejespegeama
-.-.".......-........-.-.....-..“..........- cedaeead. P HO GO G HaE Bal s et e el adectata.
(] [] [ ] [] ¥ [] 1] [ [ [] [ L] [] » [] L) 1] ] [] [ ] [] [ ] L] [] L[] oh
OSSR AR B X LEETE T T RN PN ST S $ shedaahade chedechodatatah,
ll-ll'll.ll'l-Il'llll'I.llll.ll-ll'llli-l‘l.'ll!l.ll [ - . v oils o dow - o olee csdeshsdas aben
L] . L] [ ] | ] » [ ] [ . | ] [ ] q 1] [] L[] [ [] L] [ ] [ ] 4 [ L] [ [}
NIRRT NEOEIORR I MRSl SEiSttd s :
ll.ll."ll'l.ll"ll-'-Ill..ll-ll'llli ades slsadoosies - s o adesalnas - 2 hwoleoa m el s ade ndan
| [] [] [ 3 [ ] [ ] L] [ ] L] [ ] [ ] L) [] [ ] [ ) L] [ [ L] 1 [ 1 [ 13 4 »
¥ LJ ¥ ) L) L LJ ¥ LJ T ¥ L) L) L] Ls ¥ L v ¥ ¥ ¥ L) L L r L] L3 8
- lll.!lll.ll'.lll'ltllllblt-ll!l-ll ndeaobhode ok a - = afe o dagwiveda hAaoiles sdesab adash e
L] [] [ ] [ ] L] » [ ] ¥ . [ ] [ ] L] » [ ] [ ] » [ ] [ ] [ ] 1 ] [ ] L[] » [ ] L] [ ]
- D.l-ll'l.llflll.rlll-ll.ll-ll!li-tt-l‘llfcﬁl-fu [ ] aabh asdessbhodoeas 4 e » sdeoeobodoeaols s
» L] [ ] L[] 1] [ ] » [] [ ] » L] [ ] [ ] 1] [] [ ] [ ] [] [ ] [ ] [ ] [ ] [] [ ] ’ ]
1 4 [] ] 1 [ ] [ ] 1 [] [ ] » [] [ ] ] L] [ ] [ ] [} » 1 1 » ] [ ] [ ] [ ] [ ] [ ] om
on.nn_—nanl-.l..nfc\onfluou..--.-—--.- sdasbhodeslesn -lo.ol-.n.||r|.-nn-oulnll_-to-ll mabadsuise
] 1 ] » [] ] | ] | ] [ ] [] 1 [] 1] [ ] [ ] [ ] [] [ ] | ] [] [ ] [ ] [ ] [ ] [ ] 1 ] »
ll.oorln-curn.o|r|\|lf.-n||c-|n.nn-||.c-.-.--r-.--.- _.-.-..-.-flbllfouonnl__u-.lo shodosaten
1 [ ] [ ] L] | ] [ ] 1 » [ [] [ ] | " [] 1 [ ] 1] [] [] L ] 1] [] ] [ ] 13 L ] [ ] L ] ov
--.-..-u-l-.-.-lf-.-llfn-.o-.ln-nlrll.uu sdoabasdnalea -n.-n—nounorn.-cf-.-or-.---l-.- LY
[ ] [] [ ] ] [ ] 1 ] ] 1] L ] [ 1] [ ] [ ] [ ] [ ] [ ] 1] » ] [] [ ] L] * L} [ ] [ ]
nn.ltp-l.-o-.n.ocrnssnfisno..-.--—-.o-.|L|cfn..| LS. cc.nopnl.un—.c.nofnLnn.lo.—onnu.-nn.nc L9
L] [ ] [ » [ ] 1] L ] 1 [] q » [ ] [ ] L[] [] 1] ] 1 ] . [ ] [ ] . 1 | ] [ L[] [ ]
1 [ ] L ] q [ ] L] [ ] . L] 1] L[ ] » [] ] [ ] [ ] [ [] [) [] [ ] ] 1 ]
i L) oL ) L L ] L ] ol L) dealas '} i 4 sdaoch adasalas
L] [ ] " 1 [ ] a .
[ ° . R v " - sgssfocgeaees
: U ¥8°09 0833277 Pl HOR I B
: .
I ZE avo p— —
SO LN  ‘# I1dNVS| Ll
X i Ho
[] [
s sh s daaime iy o - . -
I 1 [} [] [ ] [ L]
[] [} [] [] [] []
*amodassiresqgse -y e
:
ll-ll.ll.llll-ll.llll' -
L] [ ] [ ] . ] " L] [ ] [ ]

dg'9giioc #aor

JANND FWIL - 1S3L NOLLYAITOSNOD

{HONI £-+.+01) - NOLLYWNO43a



7 v : '- A % . ; ..:. e L "
201126.BR

+ . ROJECT NAME: _ Mare Islan

JORING #: BM-2 SAMPLE #: 4 DEPTH: 15
LAB # G298 DATE: 11/4/2002
MATERIAL DESCRIPTION _ PD
QRT Deformation
Jime) Min, 10**-3 in Dial
k 0.5 5 ' Reading
0.7 6.5 Dial Reading @ 0.0 ksf 0.075
1 8.8 !
1.4 11.8
2 16.2 POUNDSPER % |
3 24 SQUARE FOOT CONSOLIDATION |
4 31.9] 100 0.96 0.0846
5 39.1 200 1.64 0.0914 ‘
6 45 400 3.07 0.1057 '
7 50 800 521 0.1271 ,‘
8 54.2 1600 9.7 0.172 |
9 57.8] 3200 18.13 0.2563 )
10 60.7 6400 2726 0.3476 ‘
11 63 1600  25.35 0.3285 g
12 65 400  22.08 0.2958 |
13 66.8 100 19.47 0.2697 |
14 88.3 :
15 69.8 |
) 16 71 S oes e BEFORE| AFTER '
17 72.2) Wt Wet Soil + Ri 157.16_ {e o |
18 73.4 WL OfRi 46430 :
19 74.4 W. Of Container o] 84.07 |
20 75.5] Wi. Of Ring + Container 0] 130.50 !
21 76.4 Wiof Wet Soll + Ring+ Cont. |l % . ] 227.61 :
22 774 WL Of Dry Soit+ Ring + Cont. [ 77§ 185.85
23 78.3 W of Wet Soil 1073 |
38 84.3 W. Of Dry Soil 55.35 55,
WL Of Water 55.38] 41.7
Height of Sample ch 1l 0.80
% Moisture Content 100.1 75,
Dry Densi 457 56.7

PLATE B2G
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CONSOLIDATION TEST RESULTS

.

N

[~

PERCENT CONSOLIDATION

1000

LOAD - POUNDS PER SQUARE FOOT

MOISTURE
CONTENT %

DRY DENSITY
PCF

HEIGHT
{INCHES)

DIAMETER
(INCHES)

INITIAL

100.1

45.7

1.0000

2.416

FINAL

75.4

56.7

0.8053

2418

BORING NO.

BM-2

|SAMPLE NO.

4

|ELEV. OR DEPTH

DESCRIPTION

Organlc clmray

PARIKH CONSULTANTS, INC.

lo GEOTECHNICAL CONSULTANTS
. MATERIALS ENGINEERING

Mare Island Route 37

CCS PLANNING & ENGINEERING

JOB NO:

201126.8BR

PLATE B-21



- NAME:

Mare Island Route

'PROJECT #:

LAB #:

BORING #:

BM-2 SAMPLE #:

DEPTH.

G298

DATE:

MATERIAL DESCRIPTION

3QRT

Deformation’

Time) Min. 10**-3in

0.5
0.7
1
i 1;
3
I3
6
| &
9
|
12

444
49.3)
57.9]

65.9

75.4

79.7

86.9

4.2
5.6
1.7
10.9
15.3
23
30.8
38.1

54.1

61
63.7

67.9
68.7
71.2
72.7

74

76.6
7.7
78.7

80.7

Organic clay, grav

Dial

TESTED BY:

Reading
Dial Reading @ 0.0 ksf 0.0496
POUNDSPER %
SQUARE FOOT CONSOLIDATION
100 1.13 0.0608
200 2 0.0696
400 3.85 0.0861
800 5,65 0.1061
1600 10.28 0.1524
3200 18.97 0.2393
6400 28.07 0.3303
1600 26.42 0.3138
400 2364 0.286
100 21.35 0.2631
S A ‘-ﬁ““-""“ T BEFORE | AFTER
Wt Wet Soil + 15899 i
Wi. Of Ring 4564::.--‘ :“,_ :
Wt. Of Container T 84.88
W Of Ring + Container S 130.5,
Wit of Wet Soil + Ring + Cont. |57 "11’) 229.69
WA, Of Dry Soil + Ring + Cont. [il5i 5% 189 6
Wit of Wet Soil 11& HRRITTE
WA, Of Dry Soil 59.1 59, 1
WA. Of Water 54.25 40.0
Height of Sam nch 1 0.788
% Moisture Content 91.8 67.
48.8 82.

Dry Dens
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CONSOLIDATION TEST RESULTS

0 K‘
5 \\\
N\
5 AN
c \
(=]
=
2 \
2
5 15 \
(&
-
=
2 A
& 20
(+ 1\ \
-
% I \\
30
100 1000 10000
LOAD - POUNDS PER SQUARE FOOT
MOISTURE DRY DENSITY HEIGHT DIAMETER
CONTENT % PCF (INCHES) (INCHES)
INITIAL 91.8 48.8 1.0000 2.416
FINAL 67.8 62.0 0.7885 2.416
IBORING NO. BM-2 |SAMPLE NO. 5 |ELEV. OR DEPTH 20
|DESCRIPTION Organic clay, gray
Mare Island Route 37

PARIKH CONSULTANTS, INC. CCS PLANNING & ENGINEERING

GEOTECHNICAL CONSULTANTS JDATE JOB NO:

MATERIALS ENGINEERING 11/4/2002 201128.BR

Reported by: Prav Dayah

PLATE B-2L



I .
Pﬂectbiame Mare Island, Rie 37 Date: 05/21/02
l lient: CCS Planning & Engineering Project #: 201126.GDR
Sample #: R-2 Depth: 0 -5 Lab #: M3ll
h Location / Source: Native / Sta 417+75 Sample Date:
Material : clay with dark brown Sampled By:
-I 100 T 100
l 90 1 90
—e—R-VALUE _
80 +{ ——EXP. PRESS. - 1 80
] ) \ ]
a 70 1 70
m \ :
l 3 60 : 60 -
\ | !
] € 50 ¥ \ 50 &
= ] '
o] ] (14
g 40 : 40
] E 30 : 30
] \\ \ :
]] 20 T, 1 20
10 1+ 10
) o {,
800 700 600 500 400 300 200 100 0
] EXUDATION PRESSURE ({psi)

Exudation Pressure, psi

Expansion Pressure, psf

R-Value

Moisture Content at Test, %

Dry Density at Test, pcf

A R-Value @ 300 psi Exudation Pressure =

Minimum R-Value Requirement;

Comments:

' rt By: Prav

PLATE B-3A



Project Name: Mare Island, Rie 37 Date: 05/21/02
r lient CCS Planning & Engincering Project #: 201126.GDR.

| Sample #: R-4 Depth: 0'-5 Lab #: M311
I Location / Source: Native / Sta 418+80 Sample Date:
m[erial: . __:ll Cla ,bfﬂwn : = ¥ ||_n.‘-| H . __
]] 100 \ T 100
l 90 1 90
—e—R-VALUE \ ;
80 +{ ——EXP. PRESS. - \ T 80
] = 5
g 7 \ 70
H i \ ]
2 60 Te0
7] _ ] =]
© 50 " 150
ﬂ o ] >
= ] '
K s E [+
; 5 40 + 40
Z E
< ]
l & 30 130
] ]
y 20 .\\\ 120
i 10 — 1 10
l 800 700 600 500 400 300 200 100 0

EXUDATION PRESSURE (psi)

| Specimen No. =B_-1= C
Exudation Pressure, psi 188 350 460k
Expansion Pressure, psf 47 95 242F
R-Value 10 15 26}
{ Moisture Content at Test, % 17.6 15.7 13.9F
} i |Dry Density at Test, pcf 104.5 108.9 112.0F
i R-Value @ 300 psi Exudation Pressure = 13 Expansion Pressure @300 psi Exudation,
Minimum R-Value Requirement: :

PLATE B-3B



Project Name: Mare Island. Rie 37 :
_lient: CCS Planning & Engineering Project #: 201126.GDR.

! Sample# R6 Depih: 0-5 Lab #: M311
I] Location / Source: Native / Sta 316+86 Sample Date:
| mtﬂiﬂl ilty ,Fﬂlﬂmshm _ . Aampled Bj":
' 100 -~ 100
i ]
o0 1 90
—e—R-VALUE ;
80 +{ ——EXP. PRESS. - T 80
| L= |
| & 70 170
E '.\ ]
! a 60 v : 60 w
7] ] >
2 50 150 &
o \ ] >
z L}
] o x
72}
s
5
w

40 ,\\\\\\ f 40

L 30 N f 30

20 f 20

E 10 f 10
800 700 600 500 400 300 200 100 0

EXUDATION PRESSURE (psi)

Specimen No.
Exudation Pressure, psi
Expansion Pressure, psf 0 30) 48
R-Value 59 63 76f
Moisture Content at Test, % 12.9 12.5 12.0
- -|Dry Density at Test, pcf 118.3 119.0 121.
R-Value @ 300 psi Exudation Pressure = 64 i Pressm-e @300 ps: Exudation, psf =
T 0

Comments:

PLATE B-3C



Project Name: Mare Island, Rie 37

Project #:

_lient: CCS Planning & Engineering 201126.GDR
Sample #: R-7 Depth: 0 -5 Lab #: M3li
Location / Source; Native / Sta 318460 Sample Date:

EXPANSION PRESSURE (psf)

100

90 +

80 -

—e—R-VALUE

——EXP. PRESS.

70 4

1 80

60 +

1 70

50 1

1 80

1 50

R - VALUE

1 40

+ 30

600

500 400 300
EXUDATION PRESSURE (psi)

200

100

0

46

&4

Moisture Content at Test, %

12.6

11.4

Dry Density at Test, pef

117.5

119.6

120.6§:

R-Value @ 300 psi Exudation Pressure =

psi Exudation, psf=

Comments:

Minimum R-Value Requirement:

Expansion Pressure @300

PLATE B-3D




05/21/02

.Project Name: Mare Island, Rie 37 Date;
lr lient: CCS Planning & Engineering Project #: 201126.GDR
Sample #: R-8 Depth: Q-5 Lab #:
Location / Source: Mative / Sta 319+73 Sample Date:
Material : with light brown
]‘ 300 t -+ 100
290 + \ ]
l 280 1 90
270 +| =—e—R-VALUE \ ]
260 11 ——EXP. PRESS. T 80
' c 250 T \ :
4 240 T 70
% 230 + \ )
l D 220 1 80
7] . w
ﬁ 210 + \ ] &l
| | E= - o0 2
=2 - ) ]
2 180 ~ ta ©
Z 170 + .
9 \ ]
o
l > 160 N T 30
150 + \ :
140 T 20
' 130 + o ]
120 + 10
I] 110 + ]
100 10
800 700 600 500 400 300 200 100 0
ﬂ EXUDATION PRESSURE (psi)
A B
Exudation Pressure, psi 265 483 682
L. Expansion Pressure, psf 199 567 818
ﬂ: R-Value 17 33
Moisture Content at Test, % 17.7 15.8 14.9¢
' i - |Dry Density at Test, pcf 113.6 1175 120.2f
R-Value @ 300 psi Exudation Pressure = 20 Expansion Pressure @300 psi Exudation, | 260
! Minimum R-Value

Comments:

’ ‘eport By: Prav Dayah

PLATE B-3E



AnaCon Testing L aboratories, Inc.

415 Fairchild Drive Monntain View, California 94043
Telephone: (650) 335-1233 Facsimile: (650) 335-1076

June 12, 2002/ Id

Parikh Consullants, Inc. ATL No.: 0036.01
356 South Milpitas Boulevard Lab No.: 42513.1.6
Milpitas, California 85035

Alention: Prav Dayah

Service: CHLORIDE & SULFATE TESTS
Project No.: 201126.GDR  (Mare Island, Route 37)
Composites: R-1
R-7
R-8
Date Received: June 11, 2002
Water Soluble Chioride* Water Soluble Sulfate*™*
R-1 13.5 259
A-7 45 14.4
R-8 3.0 11.5

“Water Soluble Chioride, mg Cl/Kg Soil: Requirement - 500 max. Calif. Test Method 422

"*Water Soluble Sulfate, mg SO ,/Kg Soil: Requirement - 2000 max. Calif. Test Method 417

Respectiully submitied,
AnaCon Twm@i‘ Ioc.
Louis Davis

Chemistry Laboratory

* A woman-owned business enterprise (w/b/e) providing analytical and materials testing services ¢ PLATE B-4
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UNCONFINED COMPRESSION TEST

0.8

0.7 b a2 e o i s i i T e i S R e T

o
(o2}
T

o
(&)}
T

Stress, ksf
o
N

0.3 bl e
02
0.1 Fordoee
0.0 . 1 L i i
0 2 4 6 8 10 12
Strain (%)

Boring No.: BM-1
Sample No.: MC-5
Depth (m): 6.1

Material Description:
ORGANIC SILT, very soft, black

Test Results
Stress of 0.7 ksf at 7.2% strain

PARIKH CONSULTANTS, INC. MARE ISLAND/ROUTE 37

ﬂﬂ GEOTECHNICAL CONSULTANTS SOLANO COUNTY, CALIFORNIA
' MATERIALS TESTING JOB NO.: 201126.10 |pLATE NO.: 8A




UNCONFINED COMPRESSION TEST

1.6

Stress, ksf
'C) o - —_
o o o X
T T T 1

o~
o+
T

0.0 ' '

Boring No.: BM-2
Sample No.: MC-6
Depth (m): 7.6

Material Description:
Peat, very soft, dark brown

Test Results
Stress of 1.5 ksf at 8.8% strain

Strain (%)

D PARIKH CONSULTANTS, INC.
glﬂ GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

MARE ISLAND/ROUTE 37
SOLANO COUNTY, CALIFORNIA

JOB NO.: 201126.10 [PLATE NO.: 6B
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MAINTENANCE-FREE SERVICE DESIGN ESTIMATES FOR DRAINAGE FACILITIES USING:
CALIFORNIA CULVERT CRITERIA AND CULVERT4.EXE, (RELEASE DATE 04-16-98)

ROJECT LOCATION...Mare Isalnd
PROJECT ACCOUNT NO.201126.gdr

SAMPLE LOCATION....R-1

TEST SAMPLE NO..... 0-1.5 m
OPERATOR. .. ........ DPD

TEST DATE.......... 6-10-02

kk%kkxkk**% A DATA VALUE OF ZERO INDICATES NO DATA INPUT **#k*kskrkktskdnst
CSP SITE pH = 8.4 , WATER pH = 0.0 , SOIL pH = 8.4

MINIMUM RESISTIVITY, OHM-CM: CSP SITE = 1600 , WATER = 0 , SOIL = 1600

kdkdkhkhkhhhkhhhhkkdhdhdkrhhhhhhhhhhhhdhdhhddbdhbdhhhhhhbbhdhhhkkhhhhrrarhhhrhebrrrrhhkkktdt

ESTIMATED SERVICE LIFE OF CSP CULVERTS, YEARS

SEE CALTRANS HIGHWAY DESIGN MANUAL CHAPTER 850
csp GALV. GALV. + GALV. + GALV. + GALV.+
THICK 57 g BIT COAT. BIT COAT & BIT COAT POLYMER
age & mm (WATER SIDE) PAVED INV. (SOIL SIDE) 90 DEG
(ABRASION) INVERT
18 1.3 30 38 45 55 80
1.6 1.6 39 47 54 64 89
1 2.0 48 56 63 73 28
x2 2.8 €6 74 81 91 116
10 3.5 84 92 99 109 134
8 4.3 102 110 117 127 152

FLOW VEL. <1.5 m/s WITH NON-ABRASIVE CONDITIONS, (DEFAULT VALUES)
CAP, 18 GAGE (1.3 mm) CSP AND CASP MAY BE USED WITH THESE FLOW VELOCITIES

STANDARD REINFORCED CONCRETE PIPE DESIGN SHOULD BE
SUITABLE FOR THIS USER DEFINED LEVEL OF CHLORIDES

CONCRETE AND RCP MITIGATION MEASURES FOR pH
TYPE IP (MS) MODIFIED CEMENT OR TYPE II MODIFIED CEMENT
MINIMUM REQUIRED BY CALTRANS STD. SPECS. 90-1.01

A CORRUGATED ALUMINUM PIPE, CAP, MAY BE USED
IF ABRASIVE CONDITIONS DO NOT EXIST
SITE CONDITIONS MEET CORROSION REQUIREMENTS

A CORRUGATED ALUMINIZED STEEL PIPE, CASP, MAY BE USED
SITE CONDITIONS MEET CORROSION REQUIREMENTS

PLASTIC PIPE IS APPROVED FOR 50 YEARS SERVICE LIFE FOR
CORROSIVE CONDITIONS. ABRASION MUST BE EVALUATED. ALSO,
CONSIDER CONCRETE HEADWALLS AND CONCRETE OR METAL END
TREATMENT WHERE HIGH FIRE POTENTIAL EXISTS.

PLATE C-4A



MAINTENANCE-FREE SERVICE DESIGN ESTIMATES FOR DRAINAGE FACILITIES USING:
CTALIFORNIA CULVERT CRITERIA AND CULVERT4.EXE, (RELEASE DATE 04-16-98)

PROJECT LOCATION...Mare Isalnd
PROJECT ACCOUNT NO.201126.gdr

SAMPLE LOCATION....R-7

TEST SAMPLE NO..... 0-1.5 m
OPERATOR. .......... DPD

TEST DATE.......... 6-10-02

*kkkkkkkkk%% A DATA VALUE OF ZERO INDICATES NO DATA INDUT **k*kksksk&ikksns ks
JSP SITE pH = 8.5, WATER pH = 0.0 , SOIL pH = 8.5

MINIMUM RESISTIVITY, OHM-CM: CSP SITE = 4000 , WATER = 0 , SOIL = 4000

hhkkkkkkdkdhkdhdhddkhhhkkhhd kb kdhhkdhhhbkhkhhhhkhhkhrdkdkddhohhbhhdhdbbrktrkhrddkrdrdhkhkbrddhd

ESTIMATED SERVICE LIFE OF CSP CULVERTS, YEARS

SEE CALTRANS HIGHWAY DESIGN MANUAL CHAPTER 850
csp GALV. GALV. + GALV. + GALV. + GALV. +
THICK 57 g BIT COAT. BIT COAT & BIT COAT POLYMER
Gage & mm (WATER SIDE) PAVED INV. (SOIL SIDE) 90 DEG
(ABRASION) INVERT
8 1.3 44 52 59 69 94
16 1.6 57 65 72 82 107
14 2.0 70 78 85 95 120
2 2.8 96 104 111 121 146
=0 3.5 123 131 138 148 173
8 4.3 149 157 164 174 199

FLOW VEL. <1.5 m/s WITH NON-ABRASIVE CONDITIONS, (DEFAULT VALUES)
CAP, 18 GAGE (1.3 mm) CSP AND CASP MAY BE USED WITH THESE FLOW VELOCITIES

STANDARD REINFORCED CONCRETE PIPE DESIGN SHOULD RE
SUITABLE FOR THIS USER DEFINED LEVEL OF CHLORIDES

CONCRETE AND RCP MITIGATION MEASURES FOR pH
TYPE IP (MS) MODIFIED CEMENT OR TYPE II MODIFIED CEMENT
MINIMUM REQUIRED BY CALTRANS STD. SPECS. 90-1.01

A CORRUGATED ALUMINUM PIPE, CAP, MAY BE USED
IF ABRASIVE CONDITIONS DO NOT EXIST
SITE CONDITIONS MEET CORROSION REQUIREMENTS

A CORRUGATED ALUMINIZED STEEL PIPE, CASP, MAY BE USED
SITE CONDITIONS MEET CORROSION REQUIREMENTS

PLASTIC PIPE IS APPROVED FOR 50 YEARS SERVICE LIFE FOR
CORROSIVE CONDITIONS. ABRASION MUST BE EVALUATED. ALSO,
CONSIDER CONCRETE HEADWALLS AND CONCRETE OR METAL END
TREATMENT WHERE HIGH FIRE POTENTIAL EXISTS.

PLATE C-4B



MAINTENANCE-FREE SERVICE DESIGN ESTIMATES FOR DRAINAGE FACILITIES USING:
CALIFORNIA CULVERT CRITERIA AND CULVERT4.EXE, (RELEASE DATE 04-16-98)

PROJECT LOCATION...Mare Isalnd
?ROJECT ACCOUNT NO.201126.gdr

SAMPLE LOCATION....R-8

TEST SAMPLE NO..... 0-1.5 m
JPERATOR. . ......... DPD

TEST DATE.......... 6-10-02

Frkkkkkkdksk A DATA VALUE OF ZERO INDICATES NO DATA INPUT #% %%k k4 ki is
2SP SITE pH = 8.2 , WATER pH = 0.0 , SOIL pH = 8.2

MINIMUM RESISTIVITY, OHM-CM: CSP SITE = 1600 , WATER = 0 , SOIL = 1600

***************************************************************************

ESTIMATED SERVICE LIFE OF CSP CULVERTS, YEARS

SEE CALTRANS HIGHWAY DESIGN MANUAL CHAPTER 850
CSP GALV. GALV. + GALV ., + GALV.+ GALV.+
THICK 57 g BIT COAT. BIT COAT & BIT COAT POLYMER
Gage & mm {(WATER SIDE) PAVED INV. (SOIL SIDE) 90 DEG
(ABRASION) INVERT
3 1.3 30 38 45 55 80
16 1.6 39 47 54 64 89
4 2.0 48 56 63 73 98
2 2.8 66 74 81 91 116
3.5 g4 92 a9 109 134
8 4.3 102 110 117 127 152

FLOW VEL. <1.5 m/s WITH NON-ABRASIVE CONDITIONS, (DEFAULT VALUES)
CAP, 18 GAGE (1.3 mm) CSP AND CASP MAY BE USED WITH THESE FLOW VELOCITIES

STANDARD REINFORCED CONCRETE PIPE DESIGN SHOULD BE
SUITABLE FOR THIS USER DEFINED LEVEL OF CHLORIDES

CONCRETE AND RCP MITIGATION MEASURES FOR pH
TYPE IP (MS) MODIFIED CEMENT OR TYPE II MODIFIED CEMENT
MINIMUM REQUIRED BY CALTRANS STD. SPECS. 90-1.01

A CORRUGATED ALUMINUM PIPE, CAP, MAY BE USED
IF ABRASIVE CONDITIONS DO NOT EXIST
SITE CONDITIONS MEET CORROSION REQUIREMENTS

A CORRUGATED ALUMINIZED STEEL PIPE, CASP, MAY BE USED
SITE CONDITIONS MEET CORROSION REQUIREMENTS

PLASTIC PIPE IS APPROVED FOR 50 YEARS SERVICE LIFE FOR
CORROSIVE CONDITIONS. ABRASION MUST BE EVALUATED. ALSQO,
CONSIDER CONCRETE HEADWALLS AND CONCRETE OR METAL END
TREATMENT WHERE HIGH FIRE POTENTIAL EXISTS.

PLATE C-4C






PARIKH CONSULTANTS! INC' « Geotechmical

« Environmental

Offices: Milpitas » Fremont « Sacramento - Wainut CGreek

1243 Alpine Road, Suite 110, Walnut Creek, CA 94596 « Materials Testing
{925) 933-6336 -« Fax: (925) 933-6818 « Construction Inspection
CCS PLANNING & ENGINEERING Job No.: 201126.GDR
6 Crow Canyon Court March 18, 2003
San Ramon, CA 94583

Attn: Mr. Larry Taylor
Sub: Response to Caltrans Office of Geotechnical Design Comments

Ref: GEOTECHNICAL DESIGN AND MATERIALS REPORT
MARE ISLAND/ROUTE 37 PROJECT
04-SOL-37/KP 11.4-11.9
SOLANO COUNTY, CA
EA 284700, CA 04277

Dear Mr. Taylor:

This letter is a response to the comments by Caltrans on the above reference report.
The comments and respective responses are listed below for convenience.

Office of Geotechnical Design

1. “Existing Facilities and Improvements” section of the report should inciude a
more detailed description of the magnitudes of fills and heights of retaining walls
planned for the project.

Response: Will comply.

2. Section 4.1 Climate. There appears to be an error in rainfall amounts since the
January precipitation average is greater than the annual rainfall amount.

Response: As per reference, January has an average precipitation of 140 mm. The
average of November through March is about 110 mm. (Nov. 100 mm, Dec. 100 mm,
Jan. 140 mm, Feb. 100 mm, & March 90 mm).

3. There are two sections numbered 4.2.

Response: Report will be revised.



CCS Planning & Engineering, Inc.

Job No. 201126.GDR (Mare Island/Rte. 37)
March 18, 2003

Page 2

4. Section 4.4 Regional Geology. The project location is located in the Coastal
Range Geomorphic Province, rather than the Great Valley Province.

Response: Will revise.

5. Section 6.2 Laboratory Testing. The report indicates that Grain Size Analysis
(California Test Method 202) tests were performed, but the results were not included
in Appendix B. Also, stress strain curves for laboratory unconfined compression tests
should be included in Appendix B.

Response: Grain size analysis has not been performed. Stress stain curves for
laboratory unconfined compression tests will be shown in Appendix B.

6. Section 7.2 “Subsurface Soil Conditions” should include a description of the
thickness of subsurface materials encountered.

Response: Will comply.

7. Section 8.1.1, Parameter Selection. The references cited should be included in the
References Section of the report.

Response: Will comply.

8. Section 8.3.1 recommends wick drains for embankment over 0.6 m high. Detailed
recommendations should be provided, including methods to monitor settlement.

Response: Will comply.

9. Section 8.3.1 also recommends lightweight fill for roadway portions where no
structural foundations are involved. It was not clear if all roadway portions would
apply or only roadway portions up to a certain height of new fill. Specific/detailed
recommendations, including lightweight fill specifications should be provided.

Response: Roadways with 0.3 m fill and up will need light weight fill. Detailed
recommendations will be addressed in our report.

10. Section 8.3.2, Evaluation of Embankment Stability only provides stability results
for what appears to be shorter portions of fill embankments. Slope stability analyses
for the worst-case embankments, including steeper portions of the pedestrian path
embankment should be included. A table summarizing the conditions evaluated
should be included in the text.

Response: Will comply.



CCS Planning & Engineering, Inc.

Jaob No. 201126.GDR (Mare Island/Rte. 37)
March 18, 2003

Page 3

11. Section 8.4, Earth Retaining System. It was not clear if the pile recommendations
were based on soil strengths after the settlement period was complete. Also, it was
not clear if the pile foundation had lateral load or tension demands. The pile data
table should conform to Section 3-1 of the Caltrans Memo to Designers.

Response: The soil strength data are based on the laboratory tests performed on the
samples retrieved in the soil borings. To obtain strength data after consolidation is
complete, one should drill new soil boring and perform a set of lab tests to get new
soil strength data. However, using soil strength parameters before consolidation is
completed, as in this case, will result in a more conservative design. Based on the
designer there is 13 kips lateral load and no tension demand on the piles. However,
the length of the piles are governed by compression load. The pile data table will be
revised per section 3-1 of the Caltrans Memo to Designers.

12. Oversized Sheets K-1, L-1, L-2, X-1, X-2 and X-3 were included in the report
after page 26. Their purpose is not clear and is not mentioned in the text of the report.

Response: These sheets are the as-built data of existing pavement sections. Some
past reviewers have recommended attaching them in the report.

13. Section 12, Construction Consideration. Possible groundwater is not mentioned
for removal and replacement of lightweight fill or retaining wall construction.

Response: Due to rotary wash method of drilling, groundwater depth could not be
measured. Based on the LOTBs by others and as-built Log of Test Borings (1956),
groundwater level is recorded at Elev. 1.5 ft. (about 0.5 m below ground surface).
For the purpose of analyses, we have assumed the groundwater table at about the
same elevation. It will be clarified in the Construction Considerations.

14. Section 13.1 Summary of Recommendations. The pile-supported retaining wall is
not included in the summary.

Response: Will comply.

15. Site Plan, Plate 2. Add boring locations BM-1 and BM-2 to the site Plan.
Response: Will comply.

16. Geologic Map, Plate 3. The map is not legible. Provide a legible Geologic Map.
Response: Will comply.

17. Fault Map, Plate 4. The map is not legible. Provide a legible Fault Map.

Response: Will comply.




CCS Planning & Engineering, Inc,

Job No. 201126.GDR (Mare Island/Rte. 37)
March 18, 2003

Page 4

18. Appendix B, provide Laboratory data for Grain Size Analysis and Unconfined
Compression test results.

Response: No Grain Size Analysis has been performed. The Unconfined
Compression test results will be attached in Appendix C.

Response: Will comply.

19. Appendix D includes Caltrans plans for another project for stone columns. Since
stone columns are not recommended in the report, they should be removed from the
appendix. Also, Appendix C includes layout details for a different wick drain project

at another location. A layout specific for the project should be included.

Response: Appendix D was attached as a sample. Since the designer will have a
detailed description in the Specification, tailored for this job, this appendix will be
deleted.

20. Specifications for lightweight fill should be included.

Response: This will be shown in the Specifications prepared by the designer.

Materials

1. Page 26, Structural Pavement Section. For R value of 10 and TI of 12, the option
1 section should be 195 AC(A), 285 AB(3), 405 AS(4).

Response: Will comply.

2. In the same table, delete the ATPB option since it is no longer recommended for
new structural section by Materials. ATPB is recommended only for widening
sections where adjacent pavement consists of ATPB.

Response: Will comply.

Respectfully submitted,
PARIKH CONSULTANTS, INC.

Ménhnjr é’alemin-ik, P.E. C60597
Project Engineer




