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Ms. Mahvash Harms

Biggs Cardosa Associates

101 California Street, Suite 875
San Francisco, CA 94111

Subject: Marin/Sonoma Narrows Mitigation Project
Orange Sound Wall on NB Route 101 and Olive Avenue UP Modification
Novato, California

FOUNDATION REPORT
Dear Ms. Harms:

As requested, we have completed a foundation exploration for the proposed Orange Sound Wall
along the northbound direction of Route 101 and the Olive Avenue undercrossing (UC)
modification in Novato, California, as part of the Marin/Sonoma Narrows Mitigation Project.
The attached report is intended to provide geotechnical and construction recommendations for
the proposed sound wall and underpass bridge modification.

Based on our study, it is our opinion that the currently proposed sound wall and underpass bridge
modification is feasible from a geotechnical standpoint, provided the recommendations included
in this report are incorporated into the project plans and implemented during construction.

We look forward to continuing to work with you on this project. If you have any questions
regarding the findings or recommendations of our study, please do not hesitate to contact us.

Sincerely,
ENGEO Incorporated

D{m E 6P/Lo\r<) ]

Daniel Bernardi, PE Jef

an Lap Janet Kan, GE, CEG
db/jk/jf/lbvv

332 Pine Street, Suite 300 ¢ San Francisco, CA 94104 » (415) 284-9900 * Fax (888) 279-2698
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1.0 INTRODUCTION

This report is intended to provide geotechnical recommendations for the Orange Sound Wall
along the northbound direction of Route 101 and the Olive Avenue undercrossing modification
in Novato, California.

This report was prepared for the exclusive use of Biggs Cardosa Associates, the Transportation
Authority of Marin and its design team. In the event that any changes are made in the character,
design, or layout of the proposed sound wall and undercrossing (UC) bridge, the conclusions and
recommendations contained in this report should be reviewed by ENGEO to determine whether
modifications to the report are necessary. This document may not be reproduced in whole or in
part by any means whatsoever, nor may it be quoted or excerpted without the express written
consent of ENGEOQ or as permitted by contract.

1.1  PROJECT DESCRIPTION

Based on conceptual project plans provided by Biggs Cardosa Associates, we understand that a
new sound wall is planned along the northbound lanes of Route 101 roughly between De Long
Avenue and the Olive Avenue UC bridge in Novato, California (Figure 1). The soundwall is
subdivided into three segments labeled as SW 1, Soundwall on Bridge, and SW 2. SW 1 extends
from approximately Station 348+50 to Station 355+22. SW 2 extends from approximately
Station 356+69 to 361+00. The proposed sound wall will be designed and constructed in
accordance with the 2010 Caltrans Standard Plan Sheet B15-6. The sound wall is planned within
the currently landscaped areas along the northbound shoulder, as shown on Figure 2. We
understand that the existing 3- to 4-foot-high earthen berm along the northbound shoulder will be
removed to create a relatively flat surface for sound wall construction.

In addition, an overhang will be added to the eastern edge of the Olive Avenue UC bridge
(northbound) to accommodate the proposed sound wall. The overhang will be approximately
1linch beyond the edge of the existing barrier. The bridge deck integrates two new
cast-in-drill-hole (CIDH) piles installed within the footprint of the existing bridge abutments.
CIDH piles have been selected for this project to be consistent with the planned foundation type
for the soundwalls and achieve economy of using a single type of foundation construction.
Additionally, CIDH foundations were selected to reduce potential noise and vibration impacts on
nearby residences from driven piles.

1.2  FIELD EXPLORATION

We performed a field exploration on December 5, 2014. The exploratory borings were drilled
using a track-mounted drill rig equipped with 4-inch-diameter solid flight augers. Drive samples
were obtained using a 3.25-inch-outer-diameter Modified California split-spoon sampler lined
with brass liners or a Standard Penetration Test (SPT) sampler (1.4-inch-inside-diameter). The
samplers were driven into the ground using a 140-Ib automatic-trip hammer free falling from a
height of 30 inches. The blows per foot recorded on the attached boring logs represent the
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accumulated number of blows required to drive the last 12 inches or less. The blow counts have not
been converted using any correction factors.

We used the field logs to develop the report logs in Appendix A. The logs depict subsurface
conditions at the exploration locations for the date of exploration; however, subsurface
conditions may vary with time. In addition, stratification lines represent the approximate
boundaries between soil types and the transitions may be gradual.

Table 1.2-1 summarizes the exploration location, approximate elevation (using vertical datum
NAVDS88) and drilled depth. Approximate locations of the borings are presented graphically on
Figure 2.

TABLE 1.2-1
Summary of Exploration Locations
Top Elevation  Bottom Elevation

Exploration Date Total Depth
; (MSL) (MSL)
Location Sampled (feet) (feet) (feet)
1-B1 12/5/2014 44 34 10
1-B2 12/5/2014 35 10 26

We permitted and backfilled the borings in accordance with the requirements of Marin County
Environmental Health Services.

1.3 LABORATORY TESTING

The following laboratory tests were performed on selected soil samples to determine their
engineering properties.

TABLE 1.3-1
Laboratory Tests Performed

Location of Results

Characteristic Test Method* Within this Report
Natural Unit Weight ASTM D-2216 Boring Logs, Appendix A
Natural Moisture Content ASTM D-2216 Boring Logs, Appendix A
Atterberg Limits ASTM D-4318 Appendix B
Gradation ASTM D-422 Appendix B
Unconfined Compression ASTM D2166 Appendix B

* Testing was performed in general accordance with ASTM Test Method procedures
In addition, two soil samples were submitted to Cerco Analytical under a chain of custody for pH

(CT 643), chlorides (CT422), sulfates (CT 417), resistivity (CT 643), and conductivity (ASTM
D1125M) testing. Corrosivity test results are included in Appendix C.

GEO
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2.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS
2.1 REGIONAL AND SITE GEOLOGY

The site is located within the region of coastal California referred to as the Coast Ranges
geomorphic province. The Coast Ranges have experienced a complex geological history
characterized by Late Tertiary folding and faulting that has resulted in a series of
northwest-trending mountain ranges and intervening valleys. The San Francisco Bay Valley and
enclosing peripheral hills, in association with the two main fault structures (the San Andreas and
Hayward-Rodgers Creek faults), comprise the main geological features of the local Bay Area.
Diverse crustal movements within this tectonic framework are responsible for the morphology
and seismicity of the area.

The site is located within the Novato Valley approximately 4 miles west of San Pablo Bay.
Graymer (2000) has mapped the geology at the site to be underlain by Quaternary Alluvium
(Qal) and Cretaceous and Jurrassic Metamorphic Rocks (KJfm). The regional mapped geology is
shown on Figure 3.

2.2  FAULTING AND SEISMICITY

No known active faults cross the property and the site is not located within an Alquist-Priolo
Special Study Zone. However, large (greater than Moment Magnitude 7) earthquakes have
historically occurred in the Bay Area and many earthquakes of low magnitude occur every year.
The nearest active faults to the site are the Rodgers Creek-Hayward Fault, located approximately
7% miles to the northeast; the San Andreas Fault, located approximately 13 miles to the west;
and the West Napa Fault, located about 17% miles to the northeast (Figure 4).

2.3  SUBSURFACE SOILS

As shown on Figure 2, the proposed sound wall alignment crosses from an area of mapped
bedrock to fill and back to bedrock from south to north. We anticipate the south and north ends
of the sound wall to encounter shallow bedrock during foundation construction. Based on
subsurface conditions encountered at Boring 1-B1, we anticipate shallow bedrock areas to
consist of 3 to 4 feet of gravel in a clay and silt matrix over weak bedrock (Metamorphic Rock).

Boring 1-B2 was performed within the area of the sound wall alignment outside the mapped
bedrock zone. This boring encountered approximately 6 feet of loose to dense gravelly fill over
18 feet of loose to dense clayey sand bedrock derived fill, extending to approximately Elevation
10 feet. Native alluvial soil consisting of stiff lean clay was encountered below Elevation 10 feet
and extended to the termination depth of Boring 1-B2.

According to the log of test borings (LOTB) included in the as-built plans for the Olive Avenue
UC bridge, native alluvial soil consisting of stiff to hard silty clay and dense silty sand and gravel
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was encountered between approximately Elevation 12 and the termination Elevation of -60 feet”.
The LOTB from the Olive Avenue UC as-built plans are included in Appendix A.

Due to recent rain, we encountered perched groundwater in Borings 1-B1 and 1-B2 roughly
3 feet below existing ground surface at the time of drilling. Based on the LOTB from the Olive
Avenue UC as-built plans, groundwater was encountered between Elevations 0 and 5 feet.

Fluctuations in the level of groundwater may occur due to variations in rainfall, irrigation
practice, and other factors not evident at the time measurements were made. Based on the
available information, we recommend a design groundwater level at Elevation 5 feet.

3.0 GEOTECHNICAL AND GEOLOGIC HAZARDS
3.1 FAULT RUPTURE

Since there are no known active faults crossing the proposed bridge site and the site is not
located within an Earthquake Fault Special Study Zone, it is our opinion that ground rupture is
unlikely at the subject property.

3.2 GROUND SHAKING

As discussed in Section 2.3, the project site is located in a seismically active region. An
earthquake of moderate to high magnitude generated within the San Andreas fault could cause
significant ground shaking at the project site. The degree of shaking is dependent on the
magnitude of the event, the distance to its zone of rupture and local geologic conditions. Seismic
design criteria is discussed in Section 4.1 of this report.

3.3 LIQUEFACTION

Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary
loss of shear strength because of pore pressure build-up under the reversing cyclic shear stresses
associated with earthquakes. According to the liquefaction map by Wentworth et al. (2000), the
site is considered to have a very low to low susceptibility to liquefaction; while this is a regional
map, it does provide a general indication of overall susceptibility based on geologic formation.
We reviewed existing LOTBs from the as-built plans for the Olive Avenue Undercrossing (1968)
and Olive Avenue Undercrossing Widening (2008) to evaluate the susceptibility of the soil to
liquefaction. On April 21, 2015, we received via electronic mail laboratory index testing, field
strength testing and logs of continuous Shelby tube samples for the 2008 borings, presented in
Appendix E.

! The as-built plans indicated that the Olive Avenue UP bridge deck slopes from north to south between Elevations
29.54 and 30.62 feet. The elevations reported in this report are adjusted to the match the current project datum by

adding 2 feet to the elevations shown on the LOTB.
GEO
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Based on the information reviewed, the native soil beneath the existing bridge abutments
generally comprises layers of stiff to hard clay and silt. Boring B-6, the closest boring to both
abutments, encountered approximately 5 feet of dense, coarse sand with gravel (~Elevation -10
to -15 feet). The blow counts presented on the LOTB for Boring B-6 indicated that this sandy
layer is too dense to be potentially liquefiable.

Borings R-08-007 and R-08-008 advance in 2008 encountered a layer of stiff, low plasticity clay
interbedded with thin layers of sand between approximately El 5 to -5 feet. Based on the Shelby
tube logs provided, the layers of sand ranged from 3 to 6 inches thick. The thin sand lenses
appear to be interbedded in a clay matrix and discontinuous across the Borings R-08-007, R-08-
008 and nearby Boring B-1 located on the opposite side of the roadway. Borings R-08-007 and
R-08-008 indicate that top of bedrock is at approximately Elevation -50 feet.

The Caltrans report, “Foundation Report for the Olive Avenue Undercrossing (UC) Bridge
Widening” dated October 26, 2009, included a liquefaction analysis of Borings R-08-007 and R-
08-008. The soil in the borings is classified as clay-like in the analysis performed by Caltrans,
which is consistent with the information forwarded to us by Caltrans. The 2009 Caltrans report
concluded, “The potential for liquefaction at this site is low™.

Based on our interpretation of the LOTBs combined with supplemental information provided to
us related to the 2008 Caltrans borings, the native alluvium below the bridge abutments generally
has a high clay content with dense (high blow counts) sand layers. The interbedded sandy layers
encountered in the 2008 borings appears to be loose, but because they are thin and appear to be
discontinuous laterally, the effects of liquefaction induced settlement, if liquefaction were to
occur, is expected to be nominal. Therefore, we concur that the risk of liquefaction and
liquefaction-induced effects, such as settlement, in the vicinity of the bridge abutment is low.

3.4  LATERAL SPREADING

Lateral spreading is a failure within a nearly horizontal soil zone, commonly associated with
liquefaction, which causes the overlaying soil mass to move toward a free face or down a gentle
slope. As we discussed in Section 3.3, the liquefaction potential at the site is low, therefore,
lateral spreading is expected to be insignificant.

3.5 SOIL CORROSIVITY

Two representative samples of the site soils were collected to evaluate the possible corrosion
impacts on the proposed deep foundations. Soil samples were transported to CERCO Analytical
Inc. for full corrosivity testing. The test results are provided in Table 3.5-1. Additionally,
Caltrans performed four corrosion tests on samples from Borings R-08-007 and R-08-008; the
results of these tests are also included in Table 3.5-1.
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TABLE 3.5-1
Corrosivity Test Results
Min.

Sample ID Resistivity C(:Srr:ﬁ%(glcvrg)y C(I’I]r:OI’ide* -
(ohms-cm) g/kg) (mg/kg)
1-B1 @ 8.5 8.1 - 300 N.D. 72
1-B2 @ 7’ and 10.5° 8.3 2,200 - N.D 150
R'O(?c;gngfgz)'fsp 8.5 4,300 N/R N/R N/R

R-08-007, 3417-7P

(from 20 feet) 8.1 3,900 N/R N/R N/R
R-08-008, 3417-8P

(from 15 feet) 8.1 3,900 N/R N/R N/R
R-08-008, 3417-9P s 200 o — —

(from 40 feet)

Note: ND = not detected above the reporting limit of 15 mg/kg.
NR = not recorded

According to Caltrans Corrosion Guidelines Version 1.0 (2003), site soils are considered
corrosive if the Chloride concentration is 500 ppm or above, sulfate concentration is 2,000 ppm
or above, or pH is 5.5 or less. Based on these criteria, site soils are considered corrosive to
structural elements based on resistivity. Conductivity testing was performed on the sample
recovered from 1-B1 at a depth of 8% feet due to limited recovery on this sample.

4.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the foundation exploration presented in this report, it is our opinion that
the proposed sound wall and Olive Avenue underpass modification are feasible from a
geotechnical standpoint. Geotechnical recommendations provided in the following sections
should be considered during project design and implemented during construction.
Recommendations on grading and foundations design are provided in the following sections of
this report.

4.1 SEISMIC DESIGN CRITERIA

As part of these bridge foundation recommendations, we have evaluated the Acceleration
Response Spectra (ARS) for the project site. We developed the ARS curve following the 2013
Caltrans Seismic Design Criteria Version 1.7 (Caltrans SDC, 2013). The 2013 Caltrans SDC
requires comparing and enveloping the ARS curves calculated from the following:

e Deterministic Criteria based on late-Quaternary faults capable of producing a moment
magnitude of 6.0 or greater.
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e Probabilistic Criteria based on a 5 percent in 50 years probability of exceedance ground
motion (975-year return period).

e Minimum Spectrum based on a Moment Magnitude 6.5 earthquake on a strike-slip fault
occurring at a distance of 12 km from site.

The following faults were considered for the ARS curve for this project:

TABLE 4.1-1
Faults Associated with Caltrans ARS Curve
Distance
Fault Name Mmax* Fault Type From Fault
(km)
Rodgers Creek 7.3 Strike-Slip 12.0
San Andreas 8.0 Strike-Slip 21.7
Hayward (North) 7.3 Strike-Slip 17.2

* Based on Caltrans Fault Database

The deterministic criteria is controlled by an event on the Rodgers Creek (12 km from the site),
which is a strike-slip fault capable of generating a design earthquake with a maximum rupture
(Mmax) of 7.3. The probabilistic criteria are based on source data from the 2008 United States
Geological Survey (USGS) National Seismic Hazard Map. The governing deterministic and
probabilistic ARS curves, and the resulting ARS curve developed in accordance with the 2013
Caltrans SDC, include near-fault directivity effects.

The ARS curve developed in accordance with the 2013 Caltrans SDC procedures is shown on
Figure 5. The ARS curve was developed for a Site Class D with an approximate average shear
wave velocity of the upper 30 meters (VS30) of 270 meters per second (about 885 feet per
second). Near-fault adjustment factors were included in the spectra in accordance with the 2013
SDC.

4.2 FOUNDATION DESIGN

4.2.1 Foundation Type

After discussion with the structural designer, 16-inch cast-in-drilled-hole (CIDH) concrete piles
are considered the preferred foundation system for the sound wall, and 24-inch (CIDH) concrete
piles are considered the preferred foundation system for the Olive Avenue underpass
modification.

As previously mentioned, CIDH piles were considered because they would match the planned

foundations for the soundwalls, and it would be more economical to use the same pile
installation equipment and reduces mobilization cost. Driven piles were not considered because
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of assumed negative impacts from noise and vibration on the residences nearby the new bridge
pile locations.

4.2.2 Sound Wall

The Orange Sound Wall along east shoulder of northbound Route 101 (SW 1 and SW 2) should
be founded on CIDH foundations in accordance with the recommendations presented in Caltrans
2010 revised standard plan for masonry block wall on a Type 736S/SV Barier, Plan Number
B15-6. We understand that the existing 3- to 4-foot-high berm within the sound wall alignment
will be removed and flattened to provide a relatively level (maximum 5 percent gradient) ground
condition on both sides of the sound wall. The ground surface along the east side of the proposed
sound wall will be relatively level for a horizontal distance of at least 5 feet. Based on the
planned finished grade in the vicinity of the sound wall, it is our opinion that “Case I”” condition
on Standard Plan Sheets B15-6 and B15-8 is applicable. A soil friction angle of 30 degrees can
be considered for the sound wall foundation design.

4.2.3 Olive Avenue Underpass Modification

The proposed Olive Avenue underpass modification can be supported on CIDH piles as planned.
Based on information provided by Biggs Cardosa Associates, we analyzed 24-inch CIDH piles
for specific structural loads provided for Abutments 1 and 2. The vertical pile capacity only
considers skin friction along the piles. Our analysis of capacity is based on the guidelines
provided in the Federal Highway Administration (FHWA) Publication FHWA-NHI-10-016
“Drilled Shafts: Construction Procedures and LRFD Design Methods” (Reese and O’Neill,
1989). The design depths were determined based on the provided nominal capacities. Abutment
1 is designed using the soil data from previous boring B-6, which was drilled in close proximity
to the planned pile. To design Abutment 2, we considered both the soil information in Boring B-
6 as well as the soil typical of Borings R-08-007 and R-08-008. The analyses of both abutment
piles are attached as Appendix D.The abutment pile design recommendations are shown on
Table 4.2.3-1.

TABLE 4.2.3-1
Foundation Design Data

Finish Bottom of  pile Cap Size (ft) permissible  No. of

Support Design . Grade Footing .
No. Method File Tyes Elevation  Elevation B L Set?lement Piles per
(Ft) (1) (inch) Support
Abutment 24-inch
1 WSD CIDH 23.3 +/- 20.0 +/- N/A N/A 1.0 1
Abutment 24-inch
2 WSD CIDH 21.4 +/- 18.2 +/- N/A N/A 1.0 1

Note: Groundwater is assumed at Elevation 5 feet, approximately 26% feet below the existing Olive Avenue UP
bridge deck.
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TABLE 4.2.3-2
Foundation Loads
Service-1 Limit State Strength Limit State Extreme Limit State
(Kips) (Controlling Group, kips) (Controlling Group, kips)
Support | Total Load Pean(::g:nt Compression Tension Compression Tension
No.
Per Per Per Per Per Max Per Per Max
Supp. Pile Support  Support Al upp e Support Al upp o
' Pile. " Pile Pile. " Pile
Abutment i 136 i i ) i i i i i i
1
Abutzment i 193 i i ) i i i i i i

TABLE 4.2.3-3
Load Demands
. Required
Serv('ﬁf I;)oads Required Nominal Resistance (kips) Nominal
P Resistance (kips)
Support No. Strength Limit Extreme Limit

Comp. Tens. Comp. Tens.
Comp.  Tens. Comp.  Tens.

Abutment 1 WSD 136 N/A N/A N/A N/A N/A 280 N/A
Abutment 2 WSD 193 N/A N/A N/A N/A N/A 390 N/A

TABLE 4.2.3-4
Pile Data Table
Nominal Resistance N Bottom _ Design -
. (kips) Finish of Pile Cut off Ti Specified
Location Grade Footing Length Elevation EIeE)/ Tip Elev.
Compression Tension  (f0) E('}%’ - (ft) (ft) (ft). (ft)
(OIS | 280 NA | 233+ 200+-| 37 20.3 167 | -16.7
1 24-inch
Ab“tzme”t CIDH 390 NA | 214+~ 182+-| 42 18.4 236 | -236
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4.2.4 CIDH Pile Construction
The following guidelines should be used during construction of CIDHSs.
1. Loose soils should be cleaned from the bottom of the pile boreholes using a cleanout bucket.

2. Pile boreholes should be inspected and approved by the geotechnical engineer prior to the
installation of reinforcement. Extreme care should be implemented in drilling, placement of
steel, and the pouring of concrete is essential to avoid excessive disturbance of pile boring
walls.

3. Concrete placement by pumping or tremie tube to the bottom of the pile borings is
recommended. Specifications should require that sufficient space be provided in the
reinforcing cage during fabrication to allow the insertion of a tremie tube for concrete
placement. The reinforcing cage should be installed and the concrete pumped immediately
after drilling is completed.

4. Sandy soils were encountered in the exploration and these materials are susceptible to caving.
If caving occurs, a temporary casing or wet construction method may be required during
construction. Casings should have an outer diameter equal to or exceeding the pile diameter.
Temporary casing should be placed tight-in-hole. Vibratory or impact hammer with or
without center-relief drilling can be used to install the temporary casing provided the ground
vibrations are monitored for potential movement; casing installation using this method
should be suspended if excessive movement is detected. The temporary casing should be
retrieved as the concrete is being poured, while always maintaining at least a 5-foot head of
concrete inside the casing.

5. Groundwater level can fluctuate due to seasonal rainfall amount, local irrigation and
groundwater recharge program and other man-made conditions. If groundwater is
encountered during soundwall foundation construction, it should be controlled in accordance
with Section 19-3.03D of the Caltrans Standard Specifications (2010).

6. Due to potential caving and groundwater condition, the wet method maybe necessary to
construct the proposed CIDH piles for the Olive Avenue Undercrossing abutments. If the wet
method is necessary, performance PVC monitoring tubes should be provided to allow for
construction quality control by gamma-gamma logging. The minimum diameter of CIDH
piles should be 24 inches, per Caltrans requirements, to allow for the monitoring tubes.

Drilling operations and concrete placement should be coordinated so that pile boreholes are left
open a minimum amount of time. Depressions at the tops of the bridge abutment piles, resulting
from drilling operations or from any other cause, should be backfilled to prevent ponding.
Concrete collars occurring at the tops of the bridge abutment piles as a result of overpouring
must be removed to prevent unnecessary uplift forces from being applied to the piles.
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At the time of concrete placement, the volume of concrete entering the drilled holes should be
monitored to verify that additional loss of ground has not occurred between drilling operations
and the pouring of concrete.

4.3 PAVEMENT DESIGN

A new structural pavement section will be constructed in the inner and outer lanes of this section
of highway. The “Geotechnical Materials Report” Provided by Parikh Consultants on June 2012
for this segmet of highway determined a design Traffic Index (TI) of 14, and an R-value of
15 for the inside lanes, and an R-value of 20 for the outside lanes. Based on these R-values and
Traffic Indices, we recommend the following pavement sections:

TABLE 4.3-1
Pavement Sections

Pavement
Traffic Index R Value AC AB EDHMA
(inches) (inches) (inches)
14 15 9 29 21
14 20 9 27 20

Notes: AC is asphalt concrete
AB is aggregate base class 2 material with minimum R = 78.
FDHMA is full depth hot mix asphalt

Pavement construction and materials should comply with the requirements of the Caltrans
standard specifications, and the following minimum requirements.

e All pavement subgrades should be scarified to a depth of 12 inches below finished subgrade
elevation, moisture conditioned to above optimum moisture content, and compacted to a
minimum of 95 percent relative compaction.

e Subgrade soils should be in a stable, non-yielding condition at the time aggregate base
materials are placed and compacted.

e Adequate drainage must be designed by the Project Civil Engineer such that the subgrade
soils and aggregate base materials are not allowed to become saturated.

e Aggregate base materials should meet current Caltrans specifications for Class 2 aggregate
base and should be compacted to at least 95 percent of maximum dry density at a minimum
moisture content of optimum.

e Asphalt paving materials should meet current Caltrans specifications for asphalt concrete.

GEO
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4.4 EARTHWORK AND FILL PLACEMENT

Prior to construction of the proposed sound wall and foundation of the Olive Avenue UC bridge
modifications, the ground surface should be cleared of all surface and subsurface deleterious
materials, including existing buried utilities, pavements and vegetation. Excavations extending
below the planned finished site grades should be backfilled with suitable material compacted to the
recommendations presented in Section 4.4.2. Soft or loose soil exposed at the planned finished
grade should be removed or reworked in place.

4.4.1 Acceptable Fill

Soil should meet structure backfill requirements outlined in the Section 19 of the Caltrans
Standard Specifications.

It should be noted that site soils, including materials from the existing earthern berm, have not
been tested per Caltrans specifications for reuse as structure backfill. Additional testing should
be performed prior to reusing site soil for backfill to confirm site soils suitability. Results should
be provided to ENGEO for review and approval.

Import backfill, if planned, should be reviewed and approved by ENGEO at least 7 days prior to
placement.

4.4.2 Fill Compaction

The exposed non-yielding surface to receive fill should be scarified to a depth of 12 inches,
moisture conditioned, and recompacted to provide adequate bonding with the initial lift of fill.
Fill should be compacted in accordance with Section 19 of the Caltrans Standard Specifications
(2010) with the exception that laboratory compaction testing should be performed in accordance
with ASTM D-1557. Backfill should be placed in loose lifts not exceeding 8 inches in thickness
(or less when necessary), moisture-conditioned to at least 2 percentage points above optimum
moisture content, and compacted to at least 95 percent relative compaction (for structure
backfill). Jetting or flooding to compact backfill is not allowed. Heavy compaction equipment,
such as vibratory rollers, dozers, or loaders, should not be used adjacent to the abutment walls in
order to avoid damaging the walls due to large lateral earth pressures.

The contractor is responsible for conducting all trenching and shoring in accordance with

CALOSHA requirements. Project consultants involved in utility design should specify pipe
bedding materials.

5.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS
This report represents geotechnical recommendations for design of the proposed sound wall and

Olive Avenue UC modification in Novato, California. If changes occur in the nature or design of
the project, we should be allowed to review this report and provide additional recommendations,

GEO
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if any. It is the responsibility of the client to transmit the information and recommendations of
this report to owners, architects, engineers, and designers for the project so that the necessary
steps can be taken by the contractors and subcontractors to carry out such recommendations in
the field. The conclusions and recommendations contained in this report are solely professional
opinions.

The professional staff of ENGEO Incorporated strives to perform its services in a proper and
professional manner with reasonable care and competence but is not infallible. There are risks of
earth movement and property damages inherent in land development. We are unable to eliminate
all risks or provide insurance; therefore, we are unable to guarantee or warrant the results of our
work.

This document must not be subject to unauthorized reuse, that is, reuse without written
authorization of ENGEO. Such authorization is essential because it requires ENGEO to evaluate
the document's applicability given new circumstances, not the least of which is passage of time.
If actual field or other conditions necessitate clarifications, adjustments, modifications or other
changes to ENGEO's work, ENGEO must be engaged to prepare the necessary clarifications,
adjustments, modifications or other changes before construction activities commence or further
activity proceeds. If ENGEO's scope of services does not include onsite construction
observation, or if other persons or entities are retained to provide such services, ENGEO cannot
be held responsible for any or all claims arising from or resulting from the performance of such
services by other persons or entities, and from any or all claims arising from or resulting from
clarifications, adjustments, modifications, discrepancies or other changes necessary to reflect
changed field or other conditions.

GEO
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FIGURES

Figure 1 — Vicinity Map

Figure 2 — Site Plan

Figure 3 — Regional Geologic Map

Figure 4 — Regional Faulting and Seismicity
Figure 5 — Design Response Spectrum
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APPENDIX A

Key to Logs of Borings
Logs of Borings
(ENGEO, 2014 and Caltrans, 1968)
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KEY TO BORING LOGS

MAJOR TYPES DESCRIPTION

%8 GRAVELS CLEAN GRAVELS WITH « @ GW - Well graded gravels or gravel-sand mixtures
g MORE THAN HALF LESS THAN 5% FINES .

b= COARSE FRACTION GP - Poorly graded gravels or gravel-sand mixtures
oI IS LARGER THAN . o

1= GM - Silty gravels, gravel-sand and silt mixtures
0K NO. 4 SIEVE SIZE GRAVELS WITH OVER Y9 9

oou 12 % FINES GC - Clayey gravels, gravel-sand and clay mixtures
5sg SANDS :

w_-n 0%°% H

<Z<§ MORE THAN HALE CLEAN SANDS WITH [‘e2s°t SW - Well graded sands, or gravelly sand mixtures
s COARSE FRACTION LESS THAN 5% FINES | ; ;

8% S AL T SP - Poorly graded sands or gravelly sand mixtures
0o NO. 4 SIEVE SIZE ] _ I

= SANDS WITH OVER |kl SM - Silty sand, sand-silt mixtures

Pz 12 % FINES '

SC - Clayey sand, sand-clay mixtures

ML - Inorganic silt with low to medium plasticity

SILTS AND CLAYS LIQUID LIMIT 50 % OR LESS CL - Inorganic clay with low to medium plasticity

— | OL - Low plasticity organic silts and clays
MH - Elastic silt with high plasticity

THAN #200 SIEVE

SILTS AND CLAYS LIQUID LIMIT GREATER THAN 50 % [/ CH - Fat clay with high plasticity

FINE-GRAINED SOILS MORE
THAN HALF OF MAT'L SMALLER

OH - Highly plastic organic silts and clays
REA

HIGHLY ORGANIC SOILS .,/ PT - Peatand other highly organic soils

For fine-grained soils with 15 to 29% retained on the #200 sieve, the words "with sand" or "with gravel" (whichever is predominant) are added to the group name.

For fine-grained soil with >30% retained on the #200 sieve, the words “sandy" or "gravelly" (whichever is predominant) are added to the group name.

GRAIN SIZES
U.S. STANDARD SERIES SIEVE SIZE CLEAR SQUARE SIEVE OPENINGS
40 10 3/4." 3" 12
SILTS SAND GRAVEL
AND COBBLES
LAV FINE MEDIUM COARSE FINE COARSE S0 IER IS5
RELATIVE DENSITY CONSISTENCY
SILTS AND CLAYS STRENGTH*
SANDS AND GRAVELS BLO;"S’TFOOT S S
(S.P.T) VERY SOFT 0-1/4
VERY LOOSE 0-4 SOFT 1/4-1/2
LOOSE 4-10 MEDIUM STIFF 1/2-1
MEDIUM DENSE 10-30 STIFF 17
DENSE 30-50 VERY STIFF 2-4
VERY DENSE OVER 50 HARD OVER 4

MOISTURE CONDITION

. SAMPLER SYMBOLS haSI\(ST Dusty, dry to touch

e [P Damp but no visible water

Modified California (3" O.D.) sampler WET Visible freewatar
E California (2.5" 0.D.) sampler
LINE TYPES
:I S.P.T. - Split spoon sampler
Solid - Layer Break

Shelby Tube
I] Continuous Core  Tm———-= Dashed - Gradational or approximate layer break
Bag Samples GROUND-WATER SYMBOLS
" Grab Samples AVA Groundwater level during drilling
NR No Recovery A 4 Stabilized groundwater level

(S.P.T.) Number of blows of 140 Ib. hammer falling 30" to drive a 2-inch O.D. (1-3/8 inch I.D.) sampler GEO

* Unconfined compressive strength in tons/sq. ft., asterisk on log means determined by pocket penetrometer
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INCORPORATED

GEO

LOG OF BORING 1-B1

Geotechnical Exploration DATE DRILLED: 12/5/2014 LOGGED / REVIEWED BY: D. Bernardi / JK
MSN Orange SW & Olive Ave UP HOLE DEPTH: Approx. 10% ft. DRILLING CONTRACTOR: Britton Exploration
Novato, California HOLE DIAMETER: 4.0 in. DRILLING METHOD: Solid Flight Auger
11667.000.000 SURF ELEV (NAVD 1929): Approx. 44 ft. HAMMER TYPE: Automatic Trip Hammer
Atterberg Limits
B £
> =)
—— ‘D b C X
- 3 S 3 § 1P 5 |28
@ L |8 DESCRIPTION = sl %5 - = T | e8| 65| 3 2 g
b < |2 2 |8 5| E| E| £ g5|08| 2 |8
c c : [S g 3 5 4 2 | §E |02 = £
s | 2 |2 & 5 |z g 2|98 225 |s5¥
3 g g L2 = 5 3 % | 88| 25 | 8=
o) o I e |5 2o o « « e |0e| 28| 2%
[a] o o J |2 m 5 o A || == |02 |5
6 inches of ASPHALT CONCRETE @
-+ 8 inches of AGGREGATE BASE =S
POORLY GRADED GRAVEL WITH CLAY AND SAND (GP), OD QKJC
T dark gray, medium dense, moist, subangular fine gravel, D —<J
subangular fine- to coarse-grained sand, (FILL) o O
T 09 9 i 17
140 0 0
METAMORPHIC ROCK, dark gray, extremely weak to very weak,
5 | completely weathered to highly weathered 50/3"
T 50/5"
-— 35
10— 50/1"

Bottom of boring at 10 foot 1 inch below ground surface (bgs)
Perched groundwater encountered at 3 feet bgs
Boring terminated in refusal conditions in bedrock
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GEO

INCORPORATED

LOG OF BORING 1-B2

Geotechnical Exploration
MSN Orange SW & Olive Ave UP
Novato, California

DATE DRILLED: 12/5/2014
HOLE DEPTH: Approx. 26 ft.
HOLE DIAMETER: 4.0 in.

LOGGED / REVIEWED BY: D. Bernardi / JK

DRILLING CONTRACTOR: Britton Exploration

DRILLING METHOD: Solid Flight Auger

11667.000.000 SURF ELEV (NAVD 1929): Approx. 35 ft. HAMMER TYPE: Automatic Trip Hammer
Atterberg Limits
B £
@ o
—— ‘D b C X
3 3 ) § g £ E5
g ¢ |8 DESCRIPTION 5 |5 £« = 2|z8/85/8 (2%
w = F 2 |3| 3 E E S | 22|99 |2 29
£ S o) §, - 8 a - = Sz | 2 2 i =0
< 7 |2 a5 z | 2] 2|92 225 5%
g ¢ IE 2 8§ 3|3 & 8 82133 :%|2g
o | o o S |2l @ | 3| a a8 x| ae/ 52
GRAVEL WITH SAND AND CLAY (GP), brownish gray, loose, P D\Jc
1 moist, fine to coarse gravel, fine- to coarse-grained sand, (FILL) )" 6 Q
o 0
€ 3-icnh lense of ASPHALT CONCRETE at 1 1/2 feet bgs Sol@!
) iel 9
1 I RS | 12
Becomes gray, brown, and red b 9 O
CLAYEY GRAVEL WITH SAND (GC), reddish brown, dense,
5 1130 wet, fine gravel, fine- to coarse-grained sand, (FILL)
| 71 33 21 12 26 16.5 | 112.8 | 0.60
€ CLAYEY SAND WITH GRAVEL (SC), reddish brown, dense,
moist, fine gravel, angular fine- to coarse-grained sand, 48
€ subangular, (BEDROCK DERIVED FILL)
10 —— 25 . .
Becomes multicolored (gray, green, red, reddish brown) . 2.0*
€ >4.5*
1 Becomes medium dense 29
15 —— 20
| 17
1 Becomes reddish brown with gray, and becomes loose to 10
4 medium dense
20 |+
15 Becomes dark reddish brown 10
1 Becomes dark gray and greenish gray
13
- 16.9 | 110.8 | 1.7
LEAN CLAY (CL), dark brown, stiff, moist, (NATIVE)
25 —— 10 LEAN CLAY (CL), grayish brown, very stiff, moist 15

Bottom of boring at 26 feet bgs
Perched groundwater encountered at 3 feet bgs
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BASE MAP SOURCE: BKF

ELEVATION IN FEET

PLAN

1"=20'

JI LINE

40

45

35

30

25

20

40

35

30

25

ELEVATION IN FEET

20

1-B1
i ELEVATION: 44.0° 40" |
6 inches of ASPHALT CONCRETE
i q%@”ﬁ 8 inches of AGGREGATE BASE L
P OK) POORLY GRADED GRAVEL WITH CLAY AND SAND (GP),
| o0 . . . .
Q dark gray, medium dense, moist, subangular fine gravel,
o b subangular fine- to coarse—grained sand, (FILL)
] 1o I
OGO
50 3 METAMORPHIC ROCK, dark gray, extremely weak to very
| weak, completely weathered to highly weathered L
] 1-B2 i
ELEVATION: 35.0° 40
~J U] GRAVEL WITH SAND AND CLAY (GP), brownish gray,
i OOOQ loose, moist, fine to coarse gravel, fine— to coarse—grained L
! 5 D sand, (FILL)
] 12/05/2014 T 5O ()| 3-icnh lense of ASPHALT CONCRETE at 1 1/2 feet bgs L
s o
| TERMINATED AT ELEV. = 33.5 12| "@DQ |
GROUNDWATER NOT ENCOUNTERED DURING DRILLING D a Becomes gray, brown, and red
| . 9 [
HAMMER ENERGY EFFICIENCY RATIO: 85% CLAYEY GRAVEL WITH SAND (GC), reddish brown, dense,
wet, fine gravel, fine— to coarse—grained sand, (FILL)
71 3
| 48 2 CLAYEY SAND WITH GRAVEL (SC), reddish brown, dense, L
moist, fine gravel, angular fine— fo coarse—grained sand,
_ subangular, (BEDROCK DERIVED FILL) L
29 3 Becomes multicolored (gray, green, red, reddish brown)
, ,
Becomes medium dense
17 2
. : . : -
Becomes reddish brown with gray, and becomes loose to
i medium dense L
10 2 Becomes dark reddish brown
] Becomes dark gray and greenish gray i
] LEAN CLAY (CL), dark brown, stiff, moist, (NATIVE) i
15 2 L LEAN CLAY {CL};grayish brownvery stiff—moist

12/05/2014

TERMINATED AT ELEV. = 9.0°

GROUNDWATER NOT ENCOUNTERED DURING DRILLING
HAMMER ENERGY EFFICIENCY RATIO: 85%

NOTES:

POST MILES SHEET]| TOTAL
DIST | COUNTY ROUTE TOTAL PROJECT No |SHEETS
04 Myyl,/j7wow 18.9/25.8 | | _

W 7%@@% 2/13/15
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PLANS APPROVAL DATE

The Statre of California or its officers or agents
shall not be responsible for the accuracy or
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APPENDIX B

Laboratory Test Data
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Particle Size Distribution Report
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GRAIN SIZE - mm.
o % Gravel % Sand % Fines
% +75mm ; - - -
Coarse Fine Coarse Medium Fine Silt Clay
25.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) See exp|0rati0n |ogs
#200 25.6
Atterberg Limits
PL= 21 LL= 33 Pl= 12
Coefficients
Dgo= Dgs5= Deo=
D50= D30= D15=
D10= Cu= Cc=
Classification
USCS= AASHTO=
Remarks
GS: ASTM D1140, PI: ASTM D4318
¥ (no specification provided)
Sample Number: 1-B2 @ 5.5-6 Depth: 5.5-6.0 ft
Date: 12/17/14
Client: Biggs Cardosa Associates, Inc.
Project: TAM MSN Mitigation and Orange Ave. Sound Wall
INCORPORATED
Project No: 11667.000.000

J Lawton

Tested By:

Checked By: D Seibold




LIQUID AND PLASTIC LIMITS TEST REPORT

Project: TAM MSN Mitigation and Orange Ave. Sound Wall

® Depth: 5.5-6.0 ft Sample Number: 1-B2 @ 5.5-6

GEO

INCORPORATED

®P[: ASTM D4318,
GS: ASTM D1140

60 / /
. . /
Dashed line indicates the approximate
upper limit boundary for natural soils X
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
Ld See exploration logs 33 21 12 25.6
Project No. 11667.000.000 Client: Biggs Cardosa Associates, Inc. Remarks:

Tested By: J. Lawton Checked By: D. Seibold




UNCONFINED COMPRESSION TEST REPORT

(ASTM D2166)

Compressive Stress Axial Strain Curve(s)

25.000
=~ 20.000
g
2
£
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L
2
%
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5 10.000
Q
=
D
§
£ 5.000 e
)
Q
0.000
0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000
Axial Strain (%)
1-B2 @ 5.5-6 e=fi=—1-B2 @ 24-24.5
SPECIMEN
BEFORE TEST 1-B2@5.5-6 1-B2@24-24.5
Moisture Content (%) 16.5 16.9
Dry Density (pcf) 112.8 110.8
Saturation (%) 93.86 90.95
Void Ratio 0.47 0.49
Diameter (in) 2.415 2.417
Height (in) 5.070 5.022
Height-To-Diameter Ratio 2.099 2.078
TEST DATA
Unconfined Compressive Strength (psf) 1195.558 3388.235
Undrained Shear Strength (psf) 597.779 1694.118
Strain Rate (in./min.) 0.05 0.05
Specific Gravity 2.65 2.65
Strain at Failure (%) 5.2 4.42

SPECIMEN DESCRIPTION
1-B2@5.5-6 See exploration logs
1-B2@24-24.5  See exploration logs

PROJECT NAME

GEO PROJECT NO

CLIENT
LOCATION

PHASE NO:

: TAM MSN Mitigation and Orange Avenue
: 11667.000.000

: Biggs Cardosa and Associates, Inc.

: Novato, California

GEX

Test Date: 12/15/2014
Tested By: J Lawton
Reviewed By: D Seibold

3420 Fostoria Way Suite E | San Ramon, CA 94583 | T (925) 837-2973 | F (925) 837-7938 | www.engeo.com



APPENDIX C

Corrosion Analysis
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California State Certified Laboratory No. 2153 C E R C O

)M analytical
1100 Willow Pass Court, Suite A

Concord, CA 94520-1006

16 December, 2014 925462 2771 Fax. 925 462 2775

Job No.1412136 www.cercoanalytical.com

Cust. No.10169

Ms. Janet Kan

ENGEO Inc.

2010 Crow Canyon Place, Suite 250
San Ramon, CA 94583

Subject: Project No.: 11667.000.000
Project Name: Hwy 101 Soundwall
Corrosivity Analysis — Caltrans Test Methods

Dear Ms. Kan:

Pursuant to your request, CERCO Analytical has analyzed the soil samples submitted on December 12 &
15, 2014. Based on the analytical results, this brief corrosivity evaluation is enclosed for your
consideration.

Based upon the resistivity and conductivity measurements, these samples are classified as “moderately
corrosive”. All buried iron, steel, cast iron, ductile iron, galvanized steel and dielectric coated steel or iron
should be properly protected against corrosion depending upon the critical nature of the structure. All
buried metallic pressure piping such as ductile iron firewater pipelines should be protected against
corrosion.

The chloride ion concentrations reflect none detected with a detection limit of 15 mg/kg.

The sulfate ion concentrations ranged 72 to 150 mg/kg and are determined to be insufficient to damage
reinforced concrete structures and cement mortar-coated steel at these locations.

The pH of the soils ranged from 8.10 to 8.30, which does not present corrosion problems for buried iron,
steel, mortar-coated steel and reinforced concrete structures.

This corrosivity evaluation is based on general corrosion engineering standards and is non-specific in
nature. For specific long-term corrosion control design recommendations or consultation, please call JDH
Corrosion Consultants, Inc. at (925) 927-6630.

We appreciate the opportunity of working with you on this project. If you have any questions, or if you
require further information, please do not hesitate to contact us.

Very truly yours,
RCO ANALYHICAL,

J. Darby Howaid, Jr., P.E.
President

JDH/jdl
Enclosure



California State Certified Laboratory No. 2153

ICERCO

Client: Engeo Incorporation analytical
Client's Project No.: 11667.000.000 1100 Willow Pass Court, Suite A
Client's Project Name: Hwy 101 Soundwall Concord, CA 94520-1006
Date Sampled: 5-Dec-14 925 462 2771 Fax. 925462 2775
Date Received: 12/12 & 15/14 www.cercoanalytical.com
Matrix: Soil
Authorization: Signed Chain of Custody Date of Report: 16-Dec-2014
Moisture Min.Resistivity Conductivity Chloride Sulfate
Job/Sample No. Sample I.D. (%) pH (ohms-cm) (umhos/cm)* (mg/kg)* (mg/kg)*
1412136-001 1-B-1 @ 8.5 - 8.10 - 300 N.D. 72
1412136-002 Composite 1-B2 @ 7.0 & 10.5 - 8.30 2,200 - N.D. 150
Method: CT226® | CT643® CT643® | AstMDII25M CT4229 €r4i7®
Detection Limit: - - - 10 15 15
Date Analyzed: - 16-Dec-2014 15-Dec-2014 16-Dec-2014 16-Dec-2014 16-Dec-2014
* Results Reported on an "As Received" Basis (a) Rev. July 2010 (b) Rev. June 2007 (c) Rev. November 2006
/ A < AN @ Unable to use the CalTrans soil box as insufficient amount of soil

eryl Mchllen
Laboratory D1rector

Quality Control Summary - All laboratory quality control parameters were found to be within established limits Page No. 1



APPENDIX D

Design Calculations
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MARIN/SONOMA NARROW MITIGATION PROJECT

Olive Ave UP Modification

Soil Profile
Abutment 1
Top El. Top Depth |Bottom Depth Thickness Soil Unit Weight  [Blow Count] Friction Su (psf)
(pcf) N (deg)
30.3 0 6 6 Sand 120 10 35 -
24.3 5 16 11 Sand 120 30 35 -
14.3 15 24 9 Sand 120 10 28 -
6.3 23 44 21 Clay 120 15 - 1500
-13.7 43 54 11 Sand 120 35 40 -
-23.7 53 74 21 Clay 120 35 - 4000
-43.7 73 84 11 Clay 120 21 - 3500
Nomial Side
Resistance (skin
Top of Pile at El. 20.3; GW at El. 2.3 (blue text line, NVGD 29) friction only)
Design Calculations 24" CIDH
Abutment 1 B =|6.28
Depth below
Elev TOP of pile Y Kp*tan phi Cp Oy B o fsn lbs kips
20 0 120 2.58 15111.603 1236 1.26 - 1551 0 0
15 5 120 2.58 15111.603 1836 1.00 - 1836.6 57698 58
10 10 120 1.47 6274.997 2436 0.44 - 1071.5 91360 91
7 13 120 1.47 6274.997 2796 0.41 - 1152.8 113089 113
2 18 120 - - 3396 - 0.55 825.0 139007 139
-5 25 120 - - 3799.2 - 0.55 825.0 175293 175
-10 30 120 - - 4087.2 - 0.55 825.0 201211 201
-13 33 120 - - 4260 - 0.55 825.0 216762 217
-20 40 120 3.86 17094.955 4663.2 0.69 - 3221.6 358456 358
-23 43 120 3.86 17094.955 4836 0.67 - 3263.8 419976 420
-30 50 120 - - 5239.2 - 0.51 2043.1 509838 510
-35 55 120 - - 5527.2 - 0.51 2043.1 574026 574
-40 60 120 - - 5815.2 - 0.51 2043.1 638213 638
-43 63 120 - - 5988 - 0.51 2043.1 676725 677
-50 70 120 - - 6391.2 - 0.53 1870.5 758995 759
-55 75 120 - - 6679.2 - 0.53 1870.5 817760 818
-60 80 120 - - 6967.2 - 0.53 1870.5 876524 877
Pile Settlement
Abut 1P (Ib) 136000
A (in%) 452
f'c (psi) 3000
E (psi) 3122018.578
Abut 1 Length (ft) 30
Abut1 & (in) 0.03

2/12/2015

11667.000.000




Abutment 1 CIDH Nominal Resistance

Nomial Side Resistance (kips)
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MARIN/SONOMA NARROW MITIGATION PROJECT

Olive Ave UP Modification

Soil Profile
Abutment 2
A ) Unit Weight |Blow Count| Friction
Top El. Top Depth |Bottom Depth Thickness Soil (pcf) N (deg) Su (psf)
30.3 0 6 6 Sand 120 10 35
24.3 5 16 11 Sand 120 30 35
14.3 15 24 9 Sand 120 10 28
6.3 23 44 21 Clay 120 15 1500
-13.7 43 54 11 Sand 120 35 40
-23.7 53 74 21 Clay 120 35 4000
-43.7 73 84 11 Clay 120 21 3500
Nomial Side
Resistance (skin
Top of Pile at El. 18.4; GW at El. 2.3 (blue text line, NVGD 29) friction only)
24" CIDH
Abutment 2 B =|6.28
Depth below
Elev TOP of pile Y Kp*tan phi Cp Oy B a fsn lbs kips
18 0 120 2.58 15111.603 1476 1.13 1673 0 0
12 6 120 1.47 6274.997 2196 0.46 1014.1 38231 38
8 10 120 1.47 6274.997 2676 0.42 1126.2 66537 67
4 14 120 3156 0.55 825.0 87271 87
0 18 120 3636 0.55 825.0 108006 108
-7 25 120 4039.2 0.55 825.0 144291 144
-12 30 120 4327.2 0.55 825.0 170209 170
-16 34 120 3.86 17094.955 4807.2 0.68 3256.8 252062 252
-22 40 120 3.86 17094.955 5152.8 0.65 3338.6 377924 378
-26 44 120 5383.2 0.51 766.2 397180 397
-32 50 120 5728.8 0.51 2043.1 474205 474
-37 55 120 6016.8 0.51 2043.1 538392 538
-42 60 120 6304.8 0.51 2043.1 602579 603
-46 64 120 6535.2 0.53 2137.7 656306 656
-52 70 120 6880.8 0.53 1870.5 726824 727
-57 75 120 7168.8 0.53 1870.5 785588 786
-62 80 120 7456.8 0.53 1870.5 844352 844
Pile Settlement
Abut 2 P (lb) 193000
A (in%) 452
f'c (psi) 3000
E (psi) 3122018.578
Abut 2 Length (ft) 40
Abut 2 & (in) 0.07

2/12/2015

11667.000.000




Abutment 2 CIDH Nominal Resistance
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Nomial Side Resistance (kips)
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MARIN/SONOMA NARROW MITIGATION PROJECT

Olive Ave UP Modification

Abutment Alternative Soil Profile

Abutment 2 - Based on Borings R-08-007 and R-08-008 Composite profile

. ] Unit Weight |Blow Count| Friction
Top El. Top Depth |Bottom Depth Thickness Soil (pcf) N (deg) Su (psf)
34 0 25 25 Sand 120 26 35 -
9 25 35 10 Clay 120 1600
-1 35 45 10 Sand 120 12 32 -
-11 45 70 25 Clay 120 - 2500
-36 70 80 10 Gravel 120 50 40 -
-46 80 150 70 Bedrock 120 - 10000
Nomial Side
Resistance (skin
Top of Pile at El. 18.4; GW at El. 2.3 (blue text line, NVGD 29) friction only)
24" CIDH
Abutment 2 nB =|6.28
Depth below
Elev TOP of pile Y Kp*tan phi Cp Oy B v} fsn Ibs kips
18 0 120 2.58 14011.971 1920 0.93 - 1793 0 0
14 4 120 2.58 14011.971 2400 0.82 - 1971.5 49550 50
9 9 120 - - 3000 - 0.55 880.0 77196 77
5 13 120 - - 3480 - 0.55 880.0 99313 99
2.3 15.7 120 - - 3804 - 0.55 880.0 114242 114
-1 19 120 2.03 13579.149 3994 0.56 - 2243.9 160768 161
-6 24 120 2.03 13579.149 4282 0.54 - 2318.6 233608 234
-11 29 120 - - 4570 - 0.55 1375.0 276805 277
-17 35 120 - - 4916 - 0.55 1375.0 328642 329
-22 40 120 - - 5204 - 0.55 1375.0 371839 372
-24 42 120 - - 5319 - 0.55 1375.0 389117 389
-32 50 120 - - 5780 - 0.55 1375.0 458232 458
-42 60 120 - - 6356 - 0.55 1375.0 544626 545
-52 70 120 - - 6932 - 0.55 1375.0 631020 631
Pile Settlement
Abut 2 P (lb) 193000
A (in%) 452
f'c (psi) 3000
E (psi) 3122018.578
Abut 2 Length (ft) 40
Abut 2 & (in) 0.07

4/24/2015

11667.000.000
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Soil Profile

Abutment 1 and Abutment 2

Unit
Top EL Top Bottom . . R Blow Friction
#t) |pepth(ft)| Deptn |THickness| Soil V‘::'cgf;‘t countN | (deg | SV P
34 0 6 6 Sand 120 10 35 -
28 5 16 11 Sand 120 30 35 -
18 15 24 9 Sand 120 10 28 -
10 23 44 21 Clay 120 15 - 1500
-10 43 54 11 Sand 120 35 40 -
-20 53 74 21 Clay 120 35 - 4000
-40 73 80 7 Clay 120 21 - 3500
Axial Load Capacity 24" CIDH
Abutment 1 and Abutment 2 B =|6.28
Depth
below
Top of
Elev (ft) | pile (ft) Y Kp*tan phi Gy oy B o fsn Ibs kips
23 0 120 2.58 15111.6 1320 1.21 - 1596 0 0
17 6 120 2.58 15111.6 2040 0.94 - 1921.0 72420 72
13 10 120 1.47 6274.997 2520 0.43 - 1090.9 99838 100
9 14 120 1.47 6274.997 3000 0.40 - 1196.6 129913 130
5 18 120 - - 3480 - 0.55 825.0 150647 151
-2 25 120 - - 3883.2 - 0.55 825.0 186933 187
-7 30 120 - - 4171.2 - 0.55 825.0 212851 213
-11 34 120 - - 4401.6 - 0.55 825.0 233585 234
-17 40 120 3.86 17094.95| 4747.2 0.68 - 3242.2 355815 356
-21 44 120 3.86 17094.95| 4977.6 0.66 - 3297.6 | 438692 439
-27 50 120 - - 5323.2 - 0.51 2043.1 515717 516
-32 55 120 - - 5611.2 - 0.51 2043.1 | 579904 580
-37 60 120 - - 5899.2 - 0.51 2043.1 | 644091 644
-41 64 120 - - 6129.6 - 0.51 2043.1 | 695441 695
-47 70 120 - - 6475.2 - 0.53 1870.5 765958 766
-52 75 120 - - 6763.2 - 0.53 1870.5 | 824722 825
-57 80 120 - - 7051.2 - 0.53 1870.5 | 883487 883

Top of Pile at El. 23.5; GW at El. 5 (blue text line)

Pile Settlement

Abut 1 P (Ib) 136000
Abut 2 P (Ib) 193000
A (in%) 452
f'c (Ib/in2) 3000
E (Ib/in?) 3122019
Abut 1 Length (ft) 38
Abut 2 Length (ft) 42
Abut1 & (in) 0.04
Abut 2 & (in) 0.07




CIDH Nominal Resistance

Nomial Side Resistance (kips)
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APPENDIX E

Supplemental Subsurface Data From 2008 Borings
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CALTRANS BORING RECORD MET+ENG FIXED MARIN-SONOMA-NARROWS SEGMENT A.GPJ CALTRANS LIBRARY 040808.GLB 02/04/03

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (LatLong or North/East and Datum) HOLE ID
JM 11-19-08 11-19-08 2233171.0 ft / 5967909.5 ft NADS3 R-08-007
DRILLING CONTRACTOR BOREHOLE LOCATION (Offset, Station, Line) SURFACE ELEVATION
Caltrans ' Lt Sta ~ ~32.9 ft NGVD29
DRILLING METHOD DRILLRIG BOREHOLE DIAMETER
Rotary Wash CS 2000 (truck) 4in
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
SPT(1.4"), Shelby(2.87") automatic, 140 Ibs. 84%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING ~ AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Bentonite pellets/soil cuttings READINGS NJ/A - Rotary Was?6.5 ft on11-25-08 | 100.1 ft
= gl « |
= o @ . s £2
= O c Bl = =) = o
= | E| = e = ™ ol
S | e B5 = |22 | 42 |5 |6
& T |58 DESCRIPTION oo & & g EleZz |8 |22 Remarks
i = — i
| § |25 22 ¢ 2lalakgloq 5 (B
] . 2 = | =
o | 6 |36 0G| @ | mxlxE2858 52|55 _
i :)Zv’-é_ CLAYEY SAND with GRAVEL (SC). v | Pampas grass on top of fill =
— o —]
- =) H
et A = (-
3095 | 2 =15/ 7 = -
[faes =) =
Sl =P = =
=y = -
28.95 | 4 =l 5/ = =
= = —
5 =47 = =
[1'e".» CLAYEY SAND with GRAVEL ESC) medium dense; 7 |12]|61 /=| |Engineered fill from rock cut. H
=17, reddish brown; wet; fine GRAVEL: coarse SAND 5 = -
26.95 | 6 =271 [ENGINEERED FILL]. 5 (=) -
2495 | 8 HA4/ -
9 =, I =
22.95 | 10 =/ - - : ) -
—1é-~] AtEL. 22.9 ft, grades to'medium dense; olive brown. 5 |13]|17 Engineered fill from rock cut. =
- 5 ]
" B 7 8 =
2095 | 12 =L/ | =
- ! —
13 E' s | a.
=g Increasing sand content. = —
= (= -
18.95 | 14 =5/ = =
H.e- 7 o= =
15 B2/ Dense [ENGINEERED FILL]. 10 [31]33 ()| | Engineered il fom rock . =
=7 17 =
16.95 | 16 /6/ || s = =
= x| —
= =
W AtEL. 14.9 ft, observed cobble sized material. g ;.
-] I
2| =
bl =
12.95 a = —
) Dense [ENGINEERED FILL]. 7 |22|e67 (| |Engineered fill from rock cut. H
12 - -
10 = =
< I
10.95 e : = =
/] Engineered fill content decreasing. Clay/silt content =
24 increasing.. g -
4 b —
- —
< -
8.95 = H
| | =) -
(continued)
] REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-08-007
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Geotechnical Servi Marin 101 D18.6/D22.3 04-264061
eotechnical Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - West Marin-Sonoma Narrows
BRIDGE NUMBER | PREPARED BY DATE SHEET
27-92 R/IL J. Moore 12-18-08| 1 of 4




CALTRANS BORING RECORD MET+ENG FIXED MARIN-SONOMA-NARROWS SEGMENT A.GPJ CALTRANS LIBRARY 040808.GLB 02/04/09

£ :.E‘ E | I r =
z " el £ = D | G =
5 | e tHEHEREA R
E T Eg DESCRIPTION :E © o @ E‘ = =t = ig Remarks
= (==Y 0 w gl 1= 8> —
5k |88 EE| 2 12/880E02g Bl
w O |50| wonl O | o|le|elEZool ve |alo
i {] AtEL.7.91, %rades to (SILT with SAND) (ML); coarse 0 E 0 psi, drill head weight push. H
.| tofine GRAVEL; No recovery; sample lost. -
6.95 I ) =
{4 = = H
g %‘,ﬁ/ . eE S & = -
| - Lt 75 L Drilled down to 27-ft. Pushed shelb H
L1 | L—| |again. 0 psi, drill head weight push. ]
495 H S ] | -
1rr*-4u_\;\ |{ s 4 g B
e r‘ = =
y— = =]
2.95 PL =1 0.8 Al = =
SILT with SAND (ML); stiff; olive brown; moist; some 4 |12|78 0_ =) -
fine GRAVEL. 5 P = H
if ) E
0.95 ' = =
| = =
| = =
| 04 PP= [ =
1. | 1
-1.05 | V= b i~
! | 04 P -
v d ' = E
7= / ! 92 (=] [500 psi push. =
|1 Ji s | -
-3.05 11 — F i / g E
| Increasing sand and gravel content. - =
= —
=) -
= ]
-5.05 (= =
- ]
=) —
- —f
) ]
-7.05 ; i = ==
SILTY SAND with GRAVEL (SM); dense; reddish 9 |36 100 = 1
| | brown; moist; some fine GRAVEL,; coarse to fine SAND. 13 g =
23 PP= [ =
4.5 H
-9.05 - —
= =
(=) =
= [
= E
-11.05 = =
. = H
|I'| Dense. 7 |27 00| o= =
HE 11 e -
-13.05 | 16 | PP= g =
| ) 4.5 o=t E
-15.05 M= — = — — o ———— — | E
| AtEL. -15.1 ft, grades to (SILTY CLAY) (CL-ML); -
Decreasing sand/gravel content. Increasing clay/silt -
content. -
1708 s0 5|1 2
SILTY CLAY (CL-ML); hard; reddish brown; moist; 9 |24 |89 o
some fine GRAVEL; some coarse to fine SAND. 11 -
13 -
-19.05 {g =
| am
Increasing sand/gravel content. | g -
| = 2
= =
-21.05| 54 =
At EL. -21.1 ft, grades to (SILT) (ML); soft; reddish g =
brown; moist. = =
(continued)
: REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-08-007
Division of Engineering Services [1634"?- Ch?‘UN_'I'Y R%J‘ITE PB%M&ILEDH 3 EA 42640
. 2 arin . . 04-264061
Geotachnical S9iices PROJECT OR BRIDGE NAME
Office of Geotechnical Design - West Marin-Sonoma Narrows
BRIDGE NUMBER PREPARED BY DATE SHEET
27-92 R/IL J. Moore 12-18-08| 2 of 4




CALTRANS BORING RECORD MET+ENG FIXED MARIN-SONOMA-NARROWS SEGMENT A.GPJ CALTRANS LIBRARY 040808.GLB 02/04/08

— o o i
< = A T Y 515 |g
3| e Bl e |28 | 48 B |2
e~ _— 1 -
2|z |s8 DESCRIPTION J2| & |&8l5lgl32 | & (28 Remarks
= = || S 5l w w|2|<|3 55 i == :
o |8 |88 EE| 2 |2|8|8/E83%| 2<|E[5
o | o [s6) Ho o mlelel2d5el 5L |[5|S
= / SILTY CLAY (CL-ML) (continued). " =
- Ir = EH
-23.05 | 56 = g _ I -
Sl 0.7 PZP- (= B
57 =i / T\.‘I"_— g =
=l i | 07 o =
2505 | 58 = / Increasing sand/gravel content. | g H
—1 4 - b —
=[(l1% Decreasing sand/gravel content. - =
59 = ) -
= I Ly = b H
-27.05 | 60 = Pk = = -
= At EL. -27.1 ft, with hard; fine SAND; Sand is reddish 9 |33 (100 = -
=] brown. | 13 = =
61 = | 20 PP= | =
— 45 po -
20,05 | 62 = [ | = =
=|(ie | =
-31.06 | 64 /= || -
65 ] AtEL.-31.6 ft, Er’ades to brown/reddish brown to dark | ]
| gray. Fine reddish brown sand grades to fine gray [ =
— sand. =]
-33.06 | 66 = -
67 = =
-35.05 | 68 = - PP = ;
= ' 45 =
69 (= //// T1v = =
05|70 = ! =
el = /" SILT with SAND (ML); very stiff; dark gray; moist; fine 5 |17 |100| — =
H|1l/] SAND. ; = H
= ; 10 PP= 5 =
] — S 3.5 | H
05| 2HH|[|[[1 £ 4L = 7. 4 = -
— . s - -
— — =
=1l 0.85 pP= (S =
H 425 (= =
-41.05 | 74 = TV= by -
= 0.85 il =
= = -
75 = pra| =1
= (=) -
43.05| 76 5 ' = =
- — -
4 = -
TT = | l-—
= [X:) PP= 9 =
= [ 5 =2 ]
-45.05 | 78 = | T(Ysz E =
79 e ) E
At EL. -46.1 ft, grades to g -
AT A0 T— Very dense. 18 | 56 | 67 | »>)| | Drilling becoming more difficult. E
— 26 | /= | Punchcore sampling stopped here. |
81 = 30 (=| |Driling and SPT sampling only to =
= (=] |100t —
= = =
-49.05 | 82 = = -
- = —
! < —
83 P =2 -
S - K:) 1
. = =
BLop | & Same. - 50=4"| |67 = =
(continued)
3 REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-08-007
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Gastachnical S5ivl 04 Marin 101 D18.6/D22.3 04-264061
gatechnicaliservices PROJECT OR BRIDGE NAME
Office of Geotechnical Design - West Marin-Sonoma Narrows
BRIDGE NUMBER | PREPARED BY DATE SHEET
27-92 RIL J. Moore 12-18-08| 3 of 4




CALTRANS BORING RECORD MET+ENG FIXED MARIN-SONOMA-NARROWS SEGMENT A.GPJ CALTRANS LIBRARY 040808.GLB 02/04/09

|
g | 5§ & : E i
| = O ol o o~ =
= o = 23 o o 2
S| e Bt 5% |82 | |Z6
E z |58 DESCRIPTION o o 2.* g ?§' gledz |8 |2 Remarks
o |ga g s 2l a 285 | @ £
o | w|sg HEHIE G
w B’D =0 ol o | olelrEool us|alo
j SEDIMENTARY ROCK (Shale) (continued). | ) =
53,05 | 86 o= g
iz = =
87 = . ) =
= = -
-65.05 | 88 5 = =
H] b H
89 | = —
= =
. = =
w1 Same. 25 | 75 (= =
91 i (= ;
-59.05 | 92 H—— Drill Chatter é
93 =—— =
= — =
61.05| 94 H—— L
95 =
——— Same. 50=6" _[100 = H
-63.05 | 96 kmj =
= )| -
oy — -
97 H—— = =
o = =
-65.05 | 98 =—— = —
——— = =
E— = =
- 1 - =
| e —]
-67.05 [100 a5 | = —
— ame, material is crushed. f 50=1" 1 -
=] Otom of borehole a R s —
1014 —
-69.05 | 102/ =
1031 é
-71.05 | 104 = é
105 %
73.05 | 106/ =
107 = ;
-75.05 | 108/ =
109~ =
-77.05 | 1104 =
114 é
-79.05 |112 = %
11344 g
-81.05 | 114 =
1154 =
i REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-08-007
‘Division of Engineering Services DE]ST- CﬁUNJ'Y R%J;'E PS%EM&EZZ 5 E34-264061
. i arin ; ;
Ge?tech"'ca' Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - West Marin-Sonoma Narrows
BRIDGE NUMBER | PREPARED BY DATE SHEET
-92 R/IL J. Moore 12-18-08| 4 of 4




Log of Shelby Tube

CTL No.: 603-013 Date: 2/13/2009
Company Name: PB Run By: MD
Project Name:  Marin-Sonoma Reduced By: RU
Project No.: 04-264061
Boring: R-08-007 Sample: Depth (ft.): 27-29

Top Length (in.) Depth

36
O 35
34
33
32
31
30
29
28
27
26
24" Tube 25
24
23
22
21
20
Empty 19
18
Brown Sandy CLAY 17
16
15
14
13
12

Sieve/Hydrometer 11
Brown Sandy Lean CLAY » Pl 10

Gray Clayey SAND

Gray CLAY w/ soft pocket

bt (A E=1 B4 Rea ] for) Rt] ] (o]

Tip
NOTE: All descriptions are visual descriptions unless classification tests were performed on that
portion of the tube.




C@PER

Log of Shelby Tube

Boring:

[CTL No..
Company Name: PB

Project Name:  Marin-Sonoma
Project No.: 04-264061

603-013

R-08-007 Sample:

Date: 2/13/2009

Run By: MD

Reduced By: RU

Depth (ft.): 35-37

Brown Sandy SILT (slightly plastic)

Brown Siity SAND

Brown Sandy CLAY

Brown Silty, Clayey SAND

Brown Clayey SAND w/ Gravel

Top

Length (in.)

Depth

O

24" Tube

36
35
34
33
32
31
30
29
28
27
26
25

Empty

24
23

22

21

20

19

18

17

16

15

14

Sieve/Hydrometer
: Pl

B
>

13

o D] (%] B (3] Y BN] e o] 7] = furd I

Tip

NOTE: All descriptions are visual descriptions unless classification tests were performed on that

portion of the tube.




LIQUID AND PLASTIC LIMITS TEST REPORT

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY

_Figure

60 ERETTIRT 7 &
Dashed line indicates the approximate ,,/’ /’
o upper limit boundary for natural soils = !
|1 O’V
0 40— // 3 ¥
2 il
ﬁ I Pecll /
g% I i / f
= e
w
é 20— — -~ % -~
g o /
# w /0'
19— | - - L~
7 -
A 'Zli-l'\‘\L/ ML olr oL MH or OH
1
10 30 50 70 90 110
LIQUID uUmMIT
86
72 ——
I e
=
&
= 58
4
o]
o ] =
T —e
:’ 44
=
30 ®
165 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 UsCs
® Brown Sandy Lean CLAY 29 16 13 83.9 678 CL
| Light Olive Brown Sandy Silty CLAY 25 18 7 80.6 53.6 CL-ML
A Brown Silty, Clayey SAND 25 21 4 63.8 283 SC-SM
* Moittled Grayish Brown Lean Clayey SAND 49 20 29
v Gray Fat CLAY 71 29 42 96.4 914 CH
Project No. 603013 Client: PB [Remarks
Project: Marin-Sonoma Narrows - 04-264061 :
A
® Source: R-08-007 Elev./Depth: 27-29' P
Source: R-08-007 Elev./Depth: 30" v
A Source: R-08-007 Elev./Depth: 35-37'
@ Source: R-08-007 Elev./Depth: 60'
V¥ Source: R-08-007 Elev./Depth: 70’




CALTRANS BORING RECORD MET+ENG FIXED MARIN-SONOMA-NARROWS SEGMENT A.GPJ CALTRANS LIBRARY 040808.GLB 02/04/09

LOGGED BY' BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
JM 11-17-08 11-18-08 2233336.0 ft / 5967887.3 ft NAD83 R-08-008
DRILLING CONTRACTOR BOREHOLE LOCATION (Offset, Station, Line) SURFACE ELEVATION
Caltrans ' Lt Sta ~ ~32.8 ft NGVD29
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash CS 2000 (truck) 4in
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
SPT(1.4"), Shelby(2.87") automatic, 140 Ibs. 84%
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING ~ AFTER DRILLING (DATE) | TOTAL DEPTH CF BORING
Bentonite pellets/soil cuttings READINGS N/A - Rotary Wash.6 ft on11-25-08 | 100.5 ft
=3 P |
£ gl g . | E | <
z REl £ [8|s e % |8
e 8512212 | a2 |E |56
E | T |g8 DESCRIPTION 21 8 |82 |gl52 |8 |28 Remarks
> E |tE alg|l ¢ | e|l3| 5285 @ g
Z |4 |E8 BE E28|gE22q B |5
© | 0|50 $S @ o358 HE |55
" 4.4 CLAYEY SAND (SC); medium dense; reddish brown; | | \—| |Pampas grass on surface. B
H.# % moist; coarse to fine SAND [ENGINEERED FILL]. [ I o -
=7 (=) =
5! | S g
fert - —
30.83 = = -
= (= =
= = =
28.83 é E
= =
E' "4 Medium dense; Same, with compacted weathered rock. 9 |21|89 =
= |(_!ncreasing coarse gravel content.) [ENGINEERED 10 m=
26.83 - ILL]. 11 | =
24.83 = | PP = % =
— | 45 | H
e | | b
- )| =
2283 - 7 = ]
: —1-~] Medium dense; Same [ENGINEERED FILL]. 9 |21 89 g H
= ; 10 | ol =
- f = 8
20.83 =] ' = -
- “ Increasing coarse sand and fine gravel content. -
18.83 = =
= “] Medium dense; Same [ENGINEERED FILL). 8 [14]|89 }g =
: = 7 m
= = =
= (= =
m— - —
= = o
= | | = —
14.83 | 18 =7/ L — -
—¥.~+ Increasing silt content. )| =
3 1 p— ]
19 =i o -
- e —]
1283 | 20 =/ = =
’ —' /.4 Medium dense; Same [ENGINEERED FILL]. 5 |13 (100 (= H
21 —f #.:4 Sand content decreases. 5 H
— SILT (ML); medium stiff; dark greenish gray. 8 @ =
10.83 | 22 = E -
= = s
= =) =
- 095 e = =
= 095 (5 =
= =
(continued)
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Geotechnical g . 9 04 Marin 101 D18.6/D22.3 04-264061
eotechnical Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - West Marin-Sonoma Narrows
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CALTRANS BORING RECORD MET+ENG FIXED MARIN-SONOMA-NARROWS SEGMENT A.GP.J CALTRANS LIBRARY 040808.GLB 02/04/09

g S 8| .. £ls |o
= £ |8~ 5 | S
5 | e HHEHEERE R
e = | ~| ¢ =
|z |8 DESCRIPTION ool 2|8 F=|e = |8 |=o Remarks
S = |c& aal o o 3|28 5 22
L | o |8 g E|l 2 |2:8|alpgdda S |55
| w g8 gl © |8 o|Clag28l 2% |28
w | o |30 i w| m | m: ¥ =200& e |ald
“H Medium dense; Same. 4 [10:78 () -
- SILT (ML) (continued). ¢ 4 | -
6.83 | 26 = M = =
- 15 (S -
27 = PP= -
I ey Ty e gy L N S 1.5 -
483 |28 -/ CLAYEY SAND (SC). =
—1 —
28 B3 Sand content increases. =
283 |30 #h £ 2 = ) . =
1 .1 CLAYEY SAND/(SCY); loose; dark yellowish brown; 4 7 |44 (| |Clayey SAND/SAND with Clay. —
H7% %1 moist; medium to fine SAND. 3 — -
31 = 1 = ]
0.83 |32 = < -
—] < -
- () -
33 =t = -
= = -
— x| -
117 |34 = = =
—1 x| -
— < -
% 1 Same. 92 (| |Push with drill head weight oniy, zero E
347 | 38 - ‘*»1 — ‘1 // B g pressure. E
. —~—— —fé— 4 = E
37 - =
= =
517 | 38 o= H
= -
38 S =
= -
TAT 40 #] Medium dense; Same. 6 |10[100 =
4 pP= (S =
M 6 175 (S =
917 142 /  Sand contentdecreases. ‘ g -
SILT (ML); medium stiff; olive gray mottled with reddish | =
43 . . - ==
brown; moist. (= -
= [l -
-11.17 | 44 05 ﬁss = -
TV= g =
O T — . 0.5 -
4 Very stift, /~ ~ / 5 |12 100 = =
5 PP = feoy =
-13.17 | 46 7 295 () =
-
@ S £
= -
-15.17] 48 E S
= H
49 x| -
? T 4 PP= (S =
1717 50 Al = K, e il %= =
Very stiff, same. 4 |15|100 = g -
7 0.85 H
51 8 P (S =
0.5 fx>
-18.17 | 52 = %
= =
0.95 PP= [ 3
3.0 [ -
V= [ -
= ]
-21.17 0.85 =
%4 =
(continued)
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CALTRANS BORING RECORD MET+ENG FIXED MARIN-SONOMA-NARROWS SEGMENT A.GPJ CALTRANS LIBRARY 040808.GLB 02/04/09

g 5 g e | = = <
o = i [+)] B o
5| e BE o |81€ | Je |2 (B¢
2 [ & Z| 5 |5 ~| # = g
2|z |s8 DESCRIPTION 22 & 8|5 Eledz |G |20 Remarks
& E ﬂcb'g. a o » 7] g ~|3 5 S = (g
=R 85 5 5/ 8 §|252% 25 |5(2
L 0 =0 won| o oo KEo08 ns | ald
i SILT (ML) (continued). , , ) H
—] | | o —
-23.17 | 56 | ' | = =
— b =
57 = L = =
= .975 PP= E
— 4.25 -
-25.17 | 58 = TV= =
- 0.975 -
59 (= =
27, = . =
i L = Very stiff, same. 4 |17 83 =
= 8 =
61 5 9 PP = =
-29.17 | 62 = -
] | -
63 = | =
-31.17 [ | . E
3 e = Increasing sand and gravel content. Sand grades 10 PP = H
8 = medium to coarse. Gravel grades fine to coarse. _i4_v2§ m
= £ H
-33.17 | 66 [ -
= 03 PP = =
— 4. —
-35.17 | 68 = TV= =
- 0.3 =]
69 = | Decreasing silt content. ]
=red 1 SILTY SAND with GRAVEL (SM); very dense; reddish | -
brown; moist; some coarse to fine GRAVEL; coarse to | -
-37.47| 70 mediumSAND. _ J 5 46 100 -
= ety dense. (=) H
- 23 L= —
gi= 23 = =
— = - ]
3017| 72 H (= Ir:gtrecoveryto 754t. Punchcore H
= (= . -
= | = H
73 = | \—)| L
— *x) ]
=] = -
-41.17| 74 = = -
— - —
- = =
75 ]
4317 76 = , =
= —
4517 | 78 |~ .
79 = -
= Grades to completely weathered weak rock. =
-47.17 | 80 Dense. T T T T TTT—— |7 12467 Franciscan Formation (Shale, =
T 11 Mudstone, Greenstone). -
81 = l 13 -
= B
-49.17 | 82 H—— -
H— H
83 =—— |
+— -
5117 | 84— =
- (continued)
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CALTRANS BORING RECORD MET+ENG FIXED MARIN-SONOMA-NARROWS SEGMENT A.GPJ CALTRANS LIBRARY 040808.GLB 02/04/09

e 55 £
= = = £
= o c S|~ [=)] = ©
5| e 85l 2| | J8 |2 |E4
O | € . rull e ~| = e |3
E |3 a8 DESCRIPTION 2ol & 2B IgleIz |5 |28 Remarks
= = |=€ s el e e 3555 o o| g
w8 EE|l £ 28 aEd2< 8 |ElS
- w |g@ ole © |2 §|Co5 28 2% |E|48
i o |56 won oo | &Eool s |alo
- SEDIMENTARY ROCK (Shale) (continued). [ | \— =
1 | o —
53.17 | 86 =——] = —
=] | - (]
—— | o —
87 04— ... - ' —
[——— With calcite infilling. | -
5517 | 88 f=——]| | ' -
—— . =
89 = 1| i =
= Same. 3 16 92 H
-57.17 | 90 : 's0=5"| | -
Er—— [ [ Drilling becoming much more H
91— ! difficult. Still using punchcore -
Er— | method. E
5917 | 92 H—— . =
 — | | -
93 = | i =
= | —]
61471184 —1—— Becoming highly weathered. ! | =
| =
95 =
=— ] = 1]
o =]
£3.17 | 96 H—— = -
—— = -
L — x| I
97 e IS | \e) -
= | — -
= — = =
65.17 | 98 = = =
— - =]
= =
— > =]
— ! ]
________________________ - =
Al 100; | Same, highly weathered. 50=6" 100 = H
101E Boflom of borehole at 100.5 1t bgs =
| s
69.17 | 102/ =
- 2
103 =
7117 [ 1044 -
105 /=] —
73.17 | 106 =)
107 =
-75.17 | 1084 =
109 -
7717 |10 =
1114 =
79.17 |12 -
134 =
-81.17 | 114 -
115 =
i REPORT TITLE HOLE ID
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Log of Shelby Tube

CTL No.: 603-013 “Date: 2/13/2009
Company Name: PB Run By: MD
Project Name:  Marin-Sonoma Reduced By: RU
Project No.: 04-264061
Boring: R-08-008 Sample: Depth (ft.): 35-37

Top Length (in.)  Depth

s e e o 36
T @l 35
L e
33
32
31
30
29
28
27
LI 26
. 24"Tube 25
e 24
o Empty- 23
21
20
19
18
17
e 16
Brown Silty SAND % Sieve/Hydrometer - 15
etess - Bl IE
S 13
12
: 11
——

Brown Clayey SAND w/ Gravel

Brown CLAY

= N|W| OO\

Tip
NOTE: All descriptions are visual descriptions unless classification tests were performed on that

portion of the tube.




Log of Shelby Tube

CTL No.: 603-013 " Date: 2/13/2009
Company Name: PB Run By: MD
Project Name:  Marin-Sonoma Reduced By: RU
Project No.: 04-264061

Boring: R-08-008 Sample: Depth (ft.): 35-37

Top Length (in.)  Depth

36
S et 5
SRR 34
s 33
32
31
30
29
28
SR 27
o s e 26
. 24"Tube | 25
S 24
Empty - |23
e 22
21
20
19
18
17
Brown Silty SAND % Sieve/Hydrometer - 15
Pl LI 14

i —3
12
1

10

Brown Clayey SAND w/ Gravel

Brown CLAY

= N|W| OB ~N|0|©

Tip
NOTE: All descriptions are visual descriptions unless classification tests were performed on that

portion of the tube.




60

LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate T //
50 upper limit boundary for natural soils ——~ il M
i P2t - o
P 2 =
@ 40— e —=
Z ]
E 30— . ,/
o _] /
= ~ e
2} b7 o v
P - o <
o o‘V
7 /9’
BiE] e o] ] L~
7 Yt
i e CTH"/ ML olr oL MH cir OH
|
10 30 50 70 90 110
LIQUID LIMIT
56
: [
T |
48 o —
> —— |
o == MSNER
Z nd
Q
O
]
E 32
2
24 » i
165 10 20 25 30 20
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
® Gray Lean Clayey SAND 42 17 25
] Brown Silty, Clayey SAND 24 17 7 68.3 319 SC-SM
A Brown Silty SAND NP NP 872 311 M
* Mottled Gray Fat CLAY 50 19 31 97.6 89.9 CH
v Yellow Lean CLAY 41 18 23
Project No. 603-013 Client: PB 1IRemarks:
Project: Marin-Sonoma Narrows - 04-264061 :
4 Could not roll out. Sample slides
® Source: R-08-008 Elev./Depth: 25' in bowl. Non-plastic.
Source: R-08-008 Elev./Depth: 30' )
A Source: R-08-008 Elev./Depth: 35-37' N
@ Source: R-08-008 Elev./Depth: 45'
¥ Source: R-08-008 Elev./Depth: 50’
LIQUID AND PLASTIC LIMITS TEST REPORT
COOPER TESTING LABORATORY Figure




APPENDIX F

Response to Caltrans Comments

A
P
P
E
N
D
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Office of Special Funded Projects
Comment & Response Form

(Revised 08/2011)

General Project Information
(OSFP Liaison to complete)

Review Phase
(OSFP Liaison to complete)

Reviewer Information
(Reviewer Liaison to complete)

Dist: 04 [~ PSR/PDS (Review No. ) Reviewer Name: | Betty Lee/Caroline Chen
Proj ID (Phase): | 0414000221 [~ APS/PSR (Review No. ) Functional Unit: GDW
EA: 04-264H31 [~ APS/PR (Review No. ) Cost Center: 59-3660
. MRN- 101, PM 18.8/25.8, Olive Ave :
: ’ ' Type Select : -286- -227-
Project Name: UC (MSN-L1A2) l_ ype Selection Phone Number: 510-286-4825/916-227-5386
OSFP Liaison: | Emil Vergara [~ 65% PS&E Unchecked Details e-mail: Betty.lee@dot.ca.gov
Caroline.chen@dot.ca.gov
Phone: (916) 227-8360 X PS&E (Review No. 3) Date of Review: 4-2-2015
E-mail: Emil.vergara@dot.ca.gov [~ Construction Structure Name™: Olive Ave UC (Modification) & Soundwalls
Other:_ FOUNDATION REPORT—3"" .
REVIEW Br No*: 27-0092R

(*Use if necessary to when comment sheets are by individual structure)

Consultant Information (to be filled in by Consultant)

Consultant Structure Lead Structure Consultant Firm Phone Number E-mail Response Date

(First and Last Name)

Ines Li, PE Biggs Cardosa Assoc. Inc 408-296-5515 lli@biggscardosa.com 4/23/2015
Doc. Page,
(See Section,
# | Note1) | orSSP Review Comments Consultant Responses | Caltrans Response Consultant Response #2

Comments are made based on the review of
foundation report dated 3/13/2015, prepared
1 by ENGEO., and structure plans dated
3/19/2015 prepared by Biggs Cardosa
Associates Inc..

1 — 5: The changes
have been made

Boreholes 1-B1 and 1-B2:

LOTB | 1. The groundwater is not specified.
Please indicate whether the
groundwater was not measured or not
encountered during field investigation.

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type)
TS=Type Sel. Report
QC=Quant. Calcs

v'= Comment Resolved
(for Reviewer’s use)

P=Structure Plans QCC=Quant. Check Calcs
RP=Road Plans

OSFP Rev Form 08/2011

SP=Special Provisions |FR=Foundation Rpt |DC=Design Calcs
E=Estimate H=Hydraulics Rpt |CC=Check Calcs

Page 1 of 5




Submittal Data_ (Reviewer to complete)

Project ID: Reviewer: Str Name*:
Date of Review: Functional Unit: BrNo*. *=if applicable
Doc. Page,
(See Section, or
Note 1) SSP Review Comments Consultant Responses
2. Change vertical axis labeling from
“DEPTH IN FEET” to “ELEVATION
IN FEET.”
3. Change “TERMINATED ELEV.” To
“TERMINATED AT ELEV.”
4. Add hammer energy efficiency ratio at
the bottom of each boring log.
5. Please add notes:
1) This LOTB sheet was prepared in
accordance with the Caltrans Soil
& Rock Logging, Classification, &
Presentation Manual (2010
Edition).
2) See 2010 Standard
Plans A10F and
A10G for Soil
Legend.
. 1-B2 is not included We received additional
Regardlng Comment #9: because it is above the This proj ect is for information from Borings R-
1) Since ENGEO is hired to do the water table. the entire Olive Ave 08-007 and R-08-008
geotechnical report, it is not acceptable undercrossing, not courtesy of Caltrans. This
to cite apother .report to justify a Liquefaction just Abut 1. It is data, inclusive of lab testing
conclusion which data do not Calculations are added | unconservative to and logs of shelby tubes
support. It should do its own in Appendix E use only the data of | jnjcates that the soil
FR independent evaluation. ’ Borehole B-6 while | yreviously identified as sandy
2) Islgilsiata of the following boreholes do Added additional the data of all other | is primarily silty and the
pport the conclusion of low : . 5 boreholes in the liquefaction risk is nominal
liquefaction potential: explanation to Section vicinity show
B-1 (10/22/68) 3.3, Page 4 and 5 liquefaction
1-B2 (12/5/14) potential. This is
R-08-007 (1 1/17/08) While we acknowledge shown in Engeo’s
R-08-008 (11/14/08) that a conservative calculations in
Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) v'= Comment Resolved
P=Structure Plans | SP=Special Provisions |FR=Foundation Rpt |DC=Design Calcs |TS=Type Sel. Report |QCC=Quant. Check Calcs (for Reviewer’s use)
RP=Road Plans E=Estimate H=Hydraulics Rpt |CC=Check Calcs QC=Quant. Calcs

OSFP Rev Form 12/2010

Page 2 of 5




Submittal Data_ (Reviewer to complete)

Project ID: Reviewer: Str Name*:
Date of Review: Functional Unit: BrNo*. *=if applicable
Doc. Page,
(See Section, or .
Note 1) SSP Review Comments Consultant Responses

3) Liquefaction map by Wentworth et al
(2000) is a regional map.

evaluation of the data
in the LOTBs indicates
that liquefaction is
possible at the bridge,
this evaluation is
performed using
limited laboratory data.
The existing boring
closest to the abutment
widening did not
encounter liquefiable
soil.

We do not recommend
liquefaction be
considered in design of
the CIDH piles for the
abutment widening
because:
1) They will be
integrated with
a foundation
that was not
designed for
liquefaction
thus enhancing
potential
differential
foundation
movement
2) The closest

Appendix E.

As for Engeo’s
recommendation to
not consider
liquefaction in the
design of the CIDH
piles because they
would “enhance the
potential differential
foundation
movement”, we
disagree from a
geotechnical
perspective.
Caltrans Structural
Engineer: Please
comment on this
issue from the
structural
perspective.

Please provide
mitigation measures
for the settlements
calculated.

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type)

P=Structure Plans

SP=Special Provisions |FR=Foundation Rpt |[DC=Design Calcs

TS=Type Sel. Report

QCC=Quant. Check Calcs

RP=Road Plans

E=Estimate H=Hydraulics Rpt |CC=Check Calcs

QC=Quant. Calcs

OSFP Rev Form 12/2010

v'= Comment Resolved
(for Reviewer’s use)

Page 3 of 5




Submittal Data_ (Reviewer to complete)

Project ID: Reviewer: Str Name*:
Date of Review: Functional Unit: BrNo*. *=if applicable
Doc. Page,
(See Section, or
Note 1) SSP Review Comments Consultant Responses
boring did not
encounter
liquefiable soil
Table 4.2.2-4, page 9: Please remove Column Removed, Page
. . .. . s |9
Column “Nominal Driving Resistance.
FR | Page 9 i . . .
This only applies to driven piles.
This is based_on Boring ) We have also evaluated
Soil profile: Soil layer between El -13.7 | B-6 1968 Boring. Boring B-6 was used | Aputment 2 using a

Uncorrected Blow Counts | for the calculations | oo ite of borings R-08-

to -23.7 is identified as sand with at this elevation are up to | of both Abut 1 and 007 and R-08-008 and

friction angle 40 degree as presented in | 42 This is the closest Abut 2 when it is :
the attached calculation. This does not | boring to the abutment only closes to Abut z:lzga:;dsgf prl(l)eﬁin?%tlile
Appen | seem to be supported by Borings R-08- widening. The referenced | | sed eval protLs. di
FR | "dixD | 007 and R-08-008. borings were driled in the 42 foot long pile matching the
median. All other boreholes &P 8

According to Meyehof, original analysis.
Non corrected

blowcounts between 30

show clayey silt in
this elevation.

to 50 can yield friction Friction angle of 40
angles between 40 and degrees is too high
45 degrees. for this soil material.

Title page of report: “Olive Avenue UP” | Added, Title Page
should be changed to “Olive Avenue
UC.” Please also include bridge number.

FR Change title “Foundation Exploration”
to “Foundation Report.”
Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) v'= Comment Resolved
P=Structure Plans | SP=Special Provisions |FR=Foundation Rpt |DC=Design Calcs |TS=Type Sel. Report |QCC=Quant. Check Calcs (for Reviewer’s use)
RP=Road Plans E=Estimate H=Hydraulics Rpt |CC=Check Calcs QC=Quant. Calcs

OSFP Rev Form 12/2010
Page 4 of 5




Submittal Data_ (Reviewer to complete)

Project ID: Reviewer: Str Name*:
Date of Review: Functional Unit: BrNo*. *=if applicable
Doc. Page,
(See Section, or .
Note 1) SSP Review Comments Consultant Responses
P Sheet | If this LOTB sheet is the only one for Changed

40

soundwalls,
of Test Boring 1 of 3” to “Log of Test
Boring 1 of 1.”

change the title from “Log

Please include the previous comments
and responses in the appendix of the
submitted FR.

Added in Appendix F

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type)

v'= Comment Resolved

P=Structure Plans

SP=Special Provisions

FR=Foundation Rpt |DC=Design Calcs

TS=Type Sel. Report

QCC=Quant. Check Calcs

(for Reviewer’s use)

RP=Road Plans

E=Estimate

H=Hydraulics Rpt |CC=Check Calcs

QC=Quant. Calcs

OSFP Rev Form 12/2010

Page 5 of 5




2. Bridge No. 27-0092R as-built drawings



CONTRACT NO: 04-264064

TRANSFER DATE: O0I-31-2014

FIELD CORRECTION DATE: II-I3-2012

LONG LY

CORRECTIONS TRANSFERRED BY: AC

FIELD CORRECTIONS BY:

NO AS BUILT CORRECTIONS

=> 11:08

TIME PLOTTED

=> 29-APR-2015

DATE PLOTTED

=>s133975

NOTES : DIST| COUNTY ROUTE TOTAL PROJEET | No || SHEETS
' : . 04 101 18.6/R22.3 |522| 542
(M Reconstruct and new slope paving, portion. M
(@D Remove existing barrier and overhang. . 03-08-10
(® Concrete Barrier Type 736 REGISTERED| CIVIL ENGINEER DATE
(4 Temporary Railing (Type K), see "ROAD PLANS."
. Do Keng Mun L
 125'-1"t measured 15'-0" Rt of "J1" Line (® Match existing c,ross“slope. . ” 8-9-10 eng Mun Low
BB - - B (© Closure pour, 2'-3%"t and varies. See "FALSEWORK S ANS APPROVAL DATE C49361
RELEASE™ note in "INDEX TO PLANS" sheet. The State of California or its officers or agents
[ -! i (D) Remove existing MBGR, see "ROAD PLANS." shal I not be responsible for the accuracy or
‘T\‘\‘\_\T\ — 7__%1_ > _ 2" Dig conduits for fiber OD‘HC lines, see completeness of electronic copies of this plan sheet.
Class 140 2@ Feion . P e "ELECTRICAL PLANS."
Al-l- ”X” Piles LﬁlJ - - ,/’ LH_HJ 1 I .
_‘T::Lg min vert clr f:f‘ 7777777 L =—~_ J1 Line
] |_ __________________ /AN
AbUT 1 Abut 2 - 149-04 y ; ; .
/ " 3/_6 4“ VGI’y 18/_1 4”-|__ 'I_O 17/_8 4”i
Datum tlev = -5'-0 54'-0"+ 20'-6"+ { | | 527-8"+ 8''+
= = = T T Widen T 1
_g3/ M /I~
355+00 356400 357+00 1 5/4—/—1 0'-0"  12/-0" 267-0''+ 0'-0"+ ~1'-6'%
MIRRORED ELEVATION _ 3/-0"+
,I no_ 20/_O|| !! I
o P W
R ST S S § SRS S S | N | U [ T Gy s
. L T T e ® NS GO § SO | SO | SN L S
o o o 12°-57% + - B |
Toe of Fillj Y Y Yy 15-2% BTy CIP P/S =)
/ N 5-0'% “:—ﬁ Box Girder <
"J1" Line 356+32.74 POC AN - o Lo
= "OL1" Line 11+91.49 POT . N
\
o or i o TYPICAL SECTION
S Q&_\/A\ A \\ ; b e 1 "=10"-0
p7/_gte L+ Mg L T e = g LEGEND:
-0"+ ine 0"+ ine B : C
355+82.69+ BB 357407.48+ EB ind!ccﬁes existing erruc.Jrure
Elev 33.21% Eley 32.18+ nd!ccrres ne\fv conerr.uc_ﬂon .
& Indicates Point of Minimum Vertical Clearance
Indicates removal of existing concrete and
To San Rafael bridge railing
<=
"J1" Line 344+36.95 BC
e = I I
g F 57— "1 Line QUANTITIES
g 360+80.06 EC
355 10.000" \ SALVAGE METAL BRIDGE RAILING 163 LF
l — | \ BRIDGE REMOVAL (PORTION), LOCATION C LUMP SUM
] 358 J STRUCTURE EXCAVATION (BRIDGE) 175 CY
N15°14'2"W C‘ﬁ/\ N5°48'58"W STRUCTURE BACKFILL (BRIDGE) 117 CY
- f® =2 B 43 FURNISH PILING (CLASS 140)(ALTERNATIVE X) 813 LF
=IET = B EID DRIVE PILE (CLASS 140)(ALTERNATIVE X) 12 EA
| — , PRESTRESSING CAST-IN-PLACE CONCRETE LUMP SUM
/7 4
' \@ 1 - STRUCTURAL CONCRETE, BRIDGE FOOTING 29 CY
o) STRUCTURAL CONCRETE, BRIDGE 201 CY
) |
/', 150" Rt "J1" Line 15-0" R+ "J1" Line K To Petaluma w| + DRILL AND BOND DOWEL 21 LF
. 355+61.79+ BB 356+87.08+ EB /.' — U JACKING SUPERSTRUCTURE LUMP SUM
J/ Elev 33.14% Elev 32.05% ; é BAR REINFORCING STEEL (BRIDGE) 63,000 LB
/ ,/ }V Ay 8" PERFORATED STEEL PIPE UNDERDRAIN (.064" THICK) 48 LF
— = ' “’ """ = d\J 8" CORRUGATED STEEL PIPE DOWNDRAIN (.064" THICK) 53 LF
i mrame oo = T T T LT A T T T S e e e s T T T T T T e T T pp— — SLOPE PAVING (CONCRETE)(CONCRETE PAVER) 2,100 SQFT
B T e N e CONCRETE BARRIER (TYPE 736) 163 LF
r;‘/i:t’/\%/ \ Y Y ¥ & Y \‘\/”\\:‘:D
Top of Fill
CURVE DATA —
"J1" LINE: / \ N
R = 10,000’ N~ L
A = 09°2504" \ //\ NG 1 A Toe of Fill NOTE :
T =823 )\ 7 e —_—— THE CONTRACTOR SHALL VERIFY ALL
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CONTRACT NO: 04-264064

TRANSFER DATE: O0I-31-2014

FIELD CORRECTION DATE: II-I3-2012

LONG LY

CORRECTIONS TRANSFERRED BY: AC

FIELD CORRECTIONS BY:

NO AS BUILT CORRECTIONS

INDEX TO PLANS

SHEET NO. TITLE

1 GENERAL PLAN

2 INDEX TO PLANS

3 FOUNDATION PLAN

4 ABUTMENT 1 LAYOUT

5 ABUTMENT 2 LAYOUT

© ABUTMENT DETAILS NO. 1

I ABUTMENT DETAILS NO. 2

8 ABUTMENT DETAILS NO. 3

9 ABUTMENT DETAILS NO. 4

10 TYPICAL SECTION

11 GIRDER LAYOUT

12 LONGITUDINAL SECTION

13 ADDITIONAL GIRDER REINFORCEMENT

14 RIGHT BRIDGE CONSTRUCTION SEQUENCE
15 RIGHT BRIDGE SLOPE PAVING DETAILS NO. 1
16 RIGHT BRIDGE SLOPE PAVING DETAILS NO. 2
17 LOG OF TEST BORINGS 1 OF 5

18 LOG OF TEST BORINGS 2 OF 5

19 LOG OF TEST BORINGS 3 OF 5
20 LOG OF TEST BORINGS 4 OF 5
21 LOG OF TEST BORINGS 5 OF 5

STANDARD PLANS DATED MAY 2006

PLAN NO. PLAN TITLE
A10A ACRONYMS AND ABBREVIATIONS (SHEET 1 OF 2)
A10B ACRONYMS AND ABBREVIATIONS (SHEET 2 OF 2)
A10C SYMBOLS (SHEET 1 OF 2)
A10D SYMBOLS (SHEET 2 OF 2)
Ac2C LIMITS OF PAYMENT FOR EXCAVATION
AND BACKFILL BRIDGE
BO-1 BRIDGE DETAILS
BO-3 BRIDGE DETAILS
BO-5 BRIDGE DETAILS
BO-13 BRIDGE DETAILS
B2-5 PILE DETAILS CLASS 90 AND CLASS 140
B7-1 BOX GIRDER DETAILS
B8-5 CAST-IN-PLACE PRESTRESSED GIRDER DETAILS
B11-56 CONCRETE BARRIER TYPE 736

STANDARD PLAN SHEET NO.

DIST| COUNTY

ROUTE

POST MILES

TOTAL PROJECT

SHEET
No

TOTAL
SHEETS

04 Mrn

101

18.6/R22.3

523

542

GENERAL NOTES FALSEWORK RELEASE

L4

03-08-10

Alternative 1:

LOAD AND RESISTANCE FACTOR DESIGN

DESIGN:

Falsework shall be released as soon ds
permitted by the specifications. Deck
closure pour shall not be placed sooner

AASHTO LRFD Bridge Design Specifications, 8-9-10

REGISTERED| CIVIL ENGINEER DATE

Keng Mun Low

4th edition and the Caltrans Amendments,
than 60 days after the falsework has

PLANS APPROVAL DATE

C49361

preface dated Dec 2009 been released.
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