i

Earth
Mechanics

|

Fugro - Earth Mechanics

A JOINT VENTURE

REVISED FINAL
OAKLAND SHORE APPROACH
GEOTECHNICAL SITE CHARACTERIZATION REPORT

SAN FRANCISCO-OAKLAND BAY BRIDGE
EAST SPAN SEISMIC SAFETY PROJECT

VOLUME 2A - APPENDICES
(Land Borings 98-51 through 98-60)

Prepared for
CALIFORNIA DEPARTMENT OF TRANSPORTATION

March 2001



arth

E
Mechanics

March 5, 2001
Project No. 98-42-0058/EMI Project No. 98-145

California Department of Transportation

Engineering Service Center
Office of Structural Foundations

5900 Folsom Boulevard
Sacramento, California 95819-0128

Attention:
Contract Manager

-l-'unnn

Fugro - Earth Mechanics

A JOINT VENTURE
7700 Edgewater Drive, Suite 848
Oakland, California 94621

Tel: (510) 633-5100

Fax: (510) 633-5101

Mr. Mark Willian
Final Oakland Shore Approach Geotechnical Site Characterization
SFOBB East Span Seismic Safety Project

The geologic and geotechnical studies for the San Francisco-Oakland Bay Bridge (SFOBB) East Span
Seismic Safety Project are being conducted by Fugro-Earth Mechanics (a joint venture of Fugro West, Inc.,

Dear Mr. Willian:
and Earth Mechanics, Inc.) under California Department of Transportation (Caltrans) Contract S9A0053. The
majority of the Oakland Mole exploration was conducted as part of the Phase 2, Task 5 (final site

of the referenced contract.

characterization phase) studies of the referenced contract, although three cone penetration test (CPT)
soundings were conducted as part of the earlier Phase 1, Task 3 work scope (preliminary site characterization)

The field exploration conducted on the Oakland Mole in the Spring and Fall of 1998 as part of the
referenced contract included 25 soil borings (designated in the subsurface database created for the project as
98-51 through 98-75) and 9 CPT soundings (designated as 98-16 through 98-18 and 98-101 through 98-110
[several planned locations were abandoned due to electrical interference]). A total of 53 offshore tethered
Seascout CPT soundings were conducted in December 1998 during seasonal high tides on the tidal flat to the
north of the Oakland Mole. Fifteen all-terrain CPT soundings were conducted on the Tidal Flat to the north of
the Mole in March 1999 during low tide conditions. Two trench and two pit excavations were conducted in
April 1999. In Fall 2000, 11 marine Seacalf CPT soundings were performed in the vicinity of the Oakland

Shore Approach to the west and northwest of the western tip of the Mole. The Seacalf CPTs were conducted

as part of the Phase 3 field investigation program.

This Oakland Shore Approach Geotechnical Site Characterization report summarizes the field

exploration for the Oakland Shore Approach and describes our interpretation of the geotechnical conditions
based on the information collected from the exploration. Our present interpretations are based on the field data
from the borings, the results of laboratory tests completed in the onshore laboratories, and the CPT soundings.

This report is provided in four volumes. Volume 1 provides the interpretational text and illustrations.

Volume 2 contains 27 appendices that provide boring logs and test data from 25 land borings on the Oakland
Mole and 2 marine borings offshore from the northwest tip of the Oakland Mole. Volume 3 contains the
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results of the CPT soundings conducted on land, on the northern shore of the tidal flat, and offshore to the
north and west of the Oakland Mole. Volume 4 contains four documents that include a preliminary study of
approach fills at the Oakland Mole, studies on lateral spreading of fills at the Oakland Mole, findings from

trench and pit excavations, and the advanced geotechnical laboratory studies conducted at the University of

On behalf of the project team, we appreciate the opportunity to contribute to Caltrans' design of the

California at Berkeley.
new bridge to replace the existing SFOBB East Span. Please call if we can answer any questions relative to

Sincerely,
FUGRO-EARTH MECHANICS, A Joint Venture

s

the information presented in the enclosed report.

0.C61002 &
Exp. 12/31/04 Roger Howard, Jr., P.E.
Project Engineer, Fugro West, Inc.
-ﬂ/\ o Exp. 06/30/03

Jacob Chacko, P.E.
Project Engineer, Fugro West, Inc.

roject Manager, Earth Me

o
Thomas W. McNeilan, C.E., G.E.

Vice President, Fugro West, Inc.
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PLATE NUMBERING GUIDE

Volume 2A - Boring-Specific Appendices

Volume 2B - Boring-Specific Appendices

Land Land Marine
Contents
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13[8 8|38 [&8|88|3[8|8|3|8[88|33|8[8|83|83|8|83(8]|8 |88 & &

Summary of Field Operations 1 la-b
Boring Depth and Location Reference Map 2 2
Boring Logs:

Single page boring logs w/soil and rock test results 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 111 1 1 1 1 1 1 3 3

Single page boring logs w/CPT data 4 4

Single page boring logs w/suspension logging data 5 5

Multi-page boring logs w/soil and rock test results 6a-c 6a-c

Multi-page boring logs w/CPT data 7a-c Ta-c

Log of near-surface materials 8 8
Field Test Results:

Remote vane test data 2a-k [ 2a-h | 2a-e | 2a-h | 2a-l | 2a-f | 2a-k | 2a-i | 2a-h [2a-h| 2 2 2 2 2 2 2 212 2 2 2 2 2 2 9a-d 9
Laboratory Test Results:

Summary of laboratory test results 3a-f | 3a-c | 3a-c | 3a-c | 3a-e | 3a-d | 3a-d | 3a-d | 3a-c | 3a-d | 3a-b | 3a-b| 3a-b| 3a-b|3a-b| 3 |3a-b| 3 | 3 |3a-b|3a-b| 3 |3a-b| 3 [3a-b| 10a-g 10a-g

Grain size distribution curves 4 4 4 4 4 4 4 4 4 4 |4a-c|4da-b| 4 4 4 4 4 41 4 4 4 4 4 4 | da-b| 1la-c 11a-b

Plasticity chart 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 515 5 5 5 5 5 5 12 12

Stress-strain curves 6ac| 6 6 6 |6a-b|6a-b|6ab|6a-b| 6 |6ab|b6ab| 6 6 6 6 6 6 6|6 6 6 6 6 6 6 13a-c 13a-d

CRS/Incremental consolidation T7a-g| 7 |7ab|7a-d|7a-e|7a-c|7a-d|7a-d|7a-b|7a-b| 7a-f|7a-c|7a-d|7a-c|7a-g| 7 7 7|7 |7ac|7a-b| 7 |7a-d| 7 | 7a-d| 14a-h 14a-i

Consolidated-undrained triaxial compression 8 8 8 8 8 8 [8a-b| 8 8 8 8 8 8 [8a-b| 8 8 |8a-b| 8 | 8 8 8 8 8 8 8 igzizg 15

Consolidated-drained triaxial compression 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 919 9 9 9 9 9 9 16 16

R-value laboratory testing 10|10 10|10 10f210] 10|10 10|20) 10| 120] 10| 20| 10 |10 20 |10f10| 20 | 10 |10| 20 |10]| 10

Corrosion testing 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 (11| 11 J11)11| 11 11 (11| 11 |11) 11
Soil Property Profiles:

Plasticity index 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 |12 | 12 |12 12| 12 12 12| 12 | 12| 12 17 17

Liquidity index 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 | 13| 13 | 13| 13| 13 13 | 13| 13 | 13| 13 18 18

Soil sensitivity 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 | 14| 14 |14 | 14| 14 14 |14 | 14 | 14| 14 19 19

€50 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 | 15| 15 | 15| 15| 15 15 | 15| 15 | 15| 15 20 20

Preconsolidation stress 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 | 16| 16 | 16| 16| 16 16 |16 16 | 16| 16 21 21

Direct shear test 17

Relative density 22 22

|:| Testing performed

[ No testing performed
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VOLUME 2
INDIVIDUAL BORING DATA AND ANALYSES APPENDICES

The exploration program for the site characterization of the Oakland Shore Approach of
the San Francisco-Oakland Bay Bridge (SFOBB) East Span Seismic Safety Project included 25
onshore borings (10 with in situ testing), approximately 24 land-based cone penetration test
(CPT) soundings, 53 marine tethered Seascout CPT soundings, and 11 marine Seacalf CPT
soundings. In addition, 2 marine borings, which were performed in the shallow water tidal flat to
the north and northwest of the Mole, are relevant to the characterization of the Oakland Shore
Approach of the bridge. A description of the marine exploration program is provided under
separate cover in the Final Marine Geotechnical Site Characterization report™.

GEOTECHNICAL SITE CHARACTERIZATION SYNOPSIS-VOLUME 1

A general description of the Task Order No. 5, Final Oakland Shore Approach
Geotechnical Site Characterization work scope is provided in Section 1.0 of Volume 1. A
description of the land exploration program (drilling and CPT testing), tethered Seascout CPT
program (including equipment used and field procedures), and marine Seacaf CPT program is
presented in Section 2.0. Section 3.0 includes a description of the laboratory testing equipment
and procedures. The locations of the borings and CPT soundings are provided on Plate 2.1
(included in this volume for reference), and a summary of the detaills of the individual
exploration locations and depthsis provided in Table 2.1 of Volume 1.

INDIVIDUAL BORING APPENDICES-VOLUMES2A & 2B

Individual boring appendices are provided for each of the 27 borings (25 land borings and
2 marine borings). Each boring appendix includes boring logs and various in situ, downhole, and
|aboratory data.

Boring Appendices Collation and Plate Number Guide

A table is provided at the end of the Volume 2 Table of Contents that shows the plate
titles and numbers included in each boring-specific appendix. The individual appendix plates are
numbered with the boring number and a sequential number (e.g., 98-51.4, 98-51.5a, etc.).

! Fugro-Earth Mechanics (2001), Final Marine Geotechnical Ste Characterization, San Francisco-Oakland Bay Bridge East
Shan Seismic Safety Project, Volume 1, FWI Job No. 98-42-0054, prepared for California Department of Transportation,
March 5.
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Key to Termsand Symbols Used on the Boring L ogs

A description of the terms and symbols used on the logs is provided on Plates Ala
through Alc that follow this introductory text.

Land Boring Logs

The boring logs for each boring provide: lithology descriptions, sampling depths,
descriptions of the soil characteristics, and plotted in situ, remote vane, and laboratory test data.

Sampler types are shown on the Key to Terms and Symbols Used on Logs (Plates Ala
through A1c). The following nomenclature applies to the information in the blow count column
of the log: a) "PUSH" denotes thin-wall tube pushed samples; b) "WOH" denotes samplers
advanced by the weight of the drill string; and ¢) numerical values indicate either standard
penetration test (SPT) N-values or California modified sampler blow counts. Additional
description of the blow count and sampler nomenclature is provided on Plates Alathrough Alc.

The center column of the log provides water content, plastic limit, liquid limit, percent
passing the number 200 sieve, and density measurements (presented as total unit weights). In
addition to the direct measurements of density, below El. O (mean sea level [MSL]) the logs
show the theoretical unit weight based on the measured water content, an assumed specific
gravity of 2.7, and an assumed 100-percent saturation.

The right-hand column presents the results of the undrained shear strength measurements
conducted on samples recovered from the borings as well as in situ, remote vane measurements.
Undrained shear strengths measured on remolded samples are also included in the plotted data.

Marine Boring L ogs

The boring logs for each marine boring provide lithology descriptions, show sampling
depths, contain descriptions of the soil and provide plotted remote vane, laboratory, and
downhole geophysical test data. The appendices include three single-page boring logs (the data
for the entire depth of the borings are shown on one page) that show geotechnical test data,
downhole geophysical data, and CPT data, respectively. In addition to the single-page logs,
multiple-page logs that show geotechnical test data and CPT data are provided at an expanded
depth scale. Also included in the marine boring appendices is a geotechnical test data log of the
near-surface sediments with an expanded undrained shear strength scale.

Geotechnical Test Data Logs. Sampler types are shown on the Key to Terms and
Symbols Used on Logs (Plates Alb and Alc). The following nomenclature applies to the
information in the blow count column of the log: a) "PUSH" denotes thin-wall tube samples
pushed with the weight of the drill pipe; b) "WOH" denotes liner samplers advanced by the

Earth l Ll
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weight of the down-hole hammer; c) values such as 18 designate either SPT N-values or
California modified sampler; d) 50/7.5 centimeters (cm) is an SPT N-value; and €) 30/60 cmisa
downhole, wireline hammer blow count. Additional description of the blow count and sampler
nomenclature is provided on Plates Alb and Alc.

The center column of the log provides water content, plastic limit, liquid limit, percent
passing the number 200 sieve, and density measurements (presented as submerged unit weights).
In addition to the direct measurements of density, the logs also show the theoretical submerged
unit weight based on the measured water content, an assumed specific gravity of 2.7, and an
assumed 100-percent saturation.

The right-hand column presents the results of the undrained shear strength measurements
conducted on samples recovered from the borings as well as the strengths measured in situ using
the Halibut and Dolphin remote vane tools. The range of undrained shear strengths that are
calculated from CPT cone tip resistances (corrected for unequal end area effects) also are shown
based on cone bearing capacity (Nk values) of 12 and 15. Undrained shear strengths measured on
remolded samples also are included in the plotted data.

CPT Logs. Thein situ CPTs were conducted downhole using the Dolphin system. This
downhole in situ tool has a maximum stroke (or test length) of 3 meters. Data are acquired in
3-meter-long increments or until the CPT meets refusal. The CPT intervals were interspersed
with soil sampling. The CPT intervals are shown on the right of the logs for those borings.

The CPT logs for each boring with CPT data provide graphical plots of the data versus
depth below mudline (or bay bottom). Data that are shown include: a) tip resistance in
megapascals (MPa), b) sleeve friction in MPa, ¢) excess pore pressure readings in MPa, and
d) friction ratio in percent.

Downhole Geophysical Logs. The geophysica tests for Borings 98-39 and 98-44
included compression and shear wave velocity (Vp and Vs, respectively) measurements. The
data from those downhole measurements are provided on a separate downhole geophysical log
that presents the measured downhole geophysical data.

Laboratory Test Results

The offshore and onshore laboratory test results are incorporated in the individual boring
appendices. In addition to the test data plotted on the geotechnical test data logs, the appendices
include the following information (where relevant):

* Remote vane test data

» Tabulated summary of test results

Earth l Ll
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Grain size distribution curves
Plasticity chart showing the Atterberg limit data

Plotted stress-strain curves from unconsolidated-undrained (UU) triaxial compression
tests

Plotted consolidation test results including axia strain and coefficient of consoli-
dation versus effective vertical stress

Plotted consolidated-undrained triaxial compression test results including consoli-
dation curves, stress path, stress-strain curves, pore water pressure-strain curves, and
obliquity-strain curves

Plotted consolidated-drained triaxial compression test results including stress-strain
curves and Mohr circles

R-value test data (land borings)

Corrosion testing results (land borings)

In addition to the static test results presented herein, the results of cyclic tests conducted
on samples of Young Bay Mud recovered from the land borings are provided under separate
cover in Volume 4.

Soil Property Profiles

Where data are available, the following soil properties are plotted versus depth:

Plasticity Index (Liquid Limit minus Plastic Limit)

Liquidity Index ([water content minus Plastic Limit] divided by Plasticity Index)
Soil Sensitivity (undisturbed shear strength divided by remolded shear strength)
€50 (strain at 50 percent of the failure stressin UU triaxial tests)

Preconsolidation Pressure - The interpreted preconsolidation pressure profiles show
interpreted preconsolidation pressures from consolidation tests and estimated
preconsolidation pressures from the in situ CPT data. Also shown on those plots are
the calculated effective overburden pressure and isochrones of calculated overconsoli-
dation ratios (OCR).

Relative Density from CPT test data (marine borings)

. Earth l Ll
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CONE PENETRATION DATA SYNOPSIS-VOLUME 3

CPT soundings were performed on land using full-sized cones deployed from truck-
mounted and all-terrain-vehicle- (ATV-) mounted cone penetration test (CPT) rigs. Tethered
Seascout CPT soundings were performed over water using a miniature cone deployed from a
workboat to the north of the Mole. Marine Seacalf soundings were performed using Fugro’'s
whedl drive CPT system deployed from a barge.

Logs of the CPT soundings including graphical plots of tip resistance, sleeve friction,
pore pressure, and seismic velocity measurements (where relevant) are presented in Volume 3 of
this report. In addition to the CPT data, correlations with undrained shear strength,
preconsolidation stress, and relative density are included for the track-mounted and ATV-
mounted CPT soundings. Laboratory test results have been included for two ATV-mounted CPT
locations (99C-17 and 99C-14) where sampling was performed. The Seacalf CPT sounding logs
include estimates of undrained shear strength interpreted from CPT tip resistance for fine-grained
layers.

. Earth l Ll
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SOIL TYPES
(]
73:2@ Well graded GRAVEL (GW) SAND with clay (SP-SC) SILT (ML)
o
[¢] L
©°| Poorly graded GRAVEL (GP) Clayey SAND (SC) LHfl sandysiLT (ML)
gfaﬁg GRAVEL with sand (GP or GW) Silty SAND (SM) Highly plastic ORGANICS (OH)
o0
02| GRAVEL with clay (GP or GW) SAND with silt (SP-SM) Low plasticity ORGANICS (OL)
o
% Clayey GRAVEL (GC) Fat CLAY(CH) 7% SANDSTONE (Rx)

O
9| GRAVEL with silt (GP or GW)

¢ Sandy fat CLAY (CH) Mﬂﬂmﬂl SILTSTONE (Rx)
QiD;d' Silty GRAVEL (GM L CLAY (CL EF’ CLAYSTONE (R
B ean
&P S (GM) (CL) ‘,;,.j (Rx)
Well graded SAND (SW) Sandy lean CLAY (CL) Interbedded Rock Strata (Rx)
it it et
Poorly graded SAND (SP) Silty CLAY (CL-ML) =& CONGLOMERATE (Rx)
=
SAND with gravel (SP or SW Elastic SILT (MH PAVEMENT
g ( ) (MH) fj
SAMPLERS
l Thin Walled 7.5 cm Tube I] Offshore Liner M SPT Bulk Bag
Hﬂ 5.7 cm Driven Tube [Im]] Modified California Liner Rock Core (Interior symbol
represents percent recovery)
CLASSIFICATION TESTS AND
BLOW COUNTS STRENGTH TESTS
B PERCENT PASSING 0.075 mm SIEVE ® POCKET PENETROMETER
® WATER CONTENT (%) & TORVANE
O TOTAL UNIT WEIGHT (kN/m?) <& REMOTE VANE
O THEORETICAL TOTAL UNIT WEIGHT (kN/m?) € MINIATURE VANE (& RESIDUAL VANE)
PLASTIC LIMIT  LIQUID LIMIT A UNCONSOLIDATED UNDRAINED TRIAXIAL
B + WV SWEDISH FALL CONE
® UNCONFINED COMPRESSION (SOIL)
® EQUIVALENT SPT BLOW COUNT © POINT LOAD TEST (INTACT SPECIMEN)

© POINT LOAD TEST (ALONG WEAK PLANE)
B UNCONFINED COMPRESSION (ROCK)

ROCK QUALITY AND CORING RATE A (Open symbols indicate remolded tests)

ROCK QUALITY + Strength Exceeds Capacity of Measuring Device
DESIGNATION (RQD)
z % PCPT (Nk = 12 to 15)
ROCK RECOVERY

PERCENT FRACTURE DENSITY
CORING RATE =30
>=30!
N E—

KEY TO TERMS AND SYMBOLS USED ON LAND BORING LOGS
SFOBB East Span Seismic Safety Project

PLATE A1a

V4 7
'/

Field6.apr,Fld.MetricKey1, CBD, 10/55/YY

|_2a\odb\8.5x11\plateata.odb



SFOBB Task Order No.5

. Earth -I'-HGRI]
Project No. 98-42-0058 Mechanics

SOIL TYPES
(]
73:2@ Well graded GRAVEL (GW) SAND with clay (SP-SC) SILT (ML)
o
[¢] L
©°| Poorly graded GRAVEL (GP) Clayey SAND (SC) LHfl sandysiLT (ML)
gfaﬁg GRAVEL with sand (GP or GW) Silty SAND (SM) Highly plastic ORGANICS (OH)
o0
02| GRAVEL with clay (GP or GW) SAND with silt (SP-SM) Low plasticity ORGANICS (OL)
o
% Clayey GRAVEL (GC) Fat CLAY(CH) 7% SANDSTONE (Rx)

O
9| GRAVEL with silt (GP or GW)

; Sandy fat CLAY (CH) Mﬂﬂ]ﬂﬂl SILTSTONE (Rx)
9%;1_ Silty GRAVEL (GM L CLAY (CL ? CLAYSTONE (R
1P ean
o2l Sity (GM) (CL) o (Rx)
Well graded SAND (SW) Sandy lean CLAY (CL) Interbedded Rock Strata (Rx)
i
Poorly graded SAND (SP) Silty CLAY (CL-ML) - CONGLOMERATE (Rx)
5
SAND with gravel (SP or SW Elastic SILT (MH PAVEMENT
gravel ( ) (MH) £ez
SAMPLERS
l Thin Walled 7.5 cm Tube I] Offshore Liner M SPT Bulk Bag
Hﬂ 5.7 cm Driven Tube [Im]] Modified California Liner Rock Core (Interior symbol
represents percent recovery)
CLASSIFICATION TESTS AND
BLOW COUNTS STRENGTH TESTS
W PERCENT PASSING 0.075 mm SIEVE ® POCKET PENETROMETER
® WATER CONTENT (%) & TORVANE
O SUBMERGED UNIT WEIGHT (kN/m®) <> REMOTE VANE
O THEORETICAL SUBMERGED UNIT WEIGHT (kNm®) € MINIATURE VANE (& RESIDUAL VANE)
PLASTIC LIMIT  LIQUID LIMIT A UNCONSOLIDATED UNDRAINED TRIAXIAL
e + V SWEDISH FALL CONE
= UNCONFINED COMPRESSION (SOIL)
® EQUIVALENT SPT BLOW COUNT © POINT LOAD TEST (INTACT SPECIMEN)

© POINT LOAD TEST (ALONG WEAK PLANE)
B UNCONFINED COMPRESSION (ROCK)

ROCK QUALITY AND CORING RATE A (Open symbols indicate remolded tests)

ROCK QUALITY + Strength Exceeds Capacity of Measuring Device
DESIGNATION (RQD)
z % PCPT (Nk = 12 to 15)
ROCK RECOVERY

PERCENT FRACTURE DENSITY
CORING RATE =30
>=30!
N E—

KEY TO TERMS AND SYMBOLS USED ON MARINE BORING LOGS
SFOBB East Span Seismic Safety Project

PLATE A1b

V4 7
'/

Field6.apr,Fld.MetricKey1, CBD, 10/55/YY

|_2a\odb\8.5x11\plateatb.odb
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TUBE AND LINER SAMPLERS
WOH Liner sample advanced with the weight of an 80 kg hammer.
PUSH or SAVE Pushed thin-walled 7.5cm-tube.
15/60cm Number of blows required to produce the indicated penetration using a 5.7 cm tube sampler.

The sampler was driven with an 80 kg downhole hammer dropped approximately 1.5 m.

SPT AND MODIFIED CALIFORNIA LINER SAMPLERS

Samplers were driven with a 63.5 kg hammer dropped approximately 760 mm.

20 Number of blows to produce 30 cm of penetration after the initial 15 cm of seating.
86/28cm Number of blows required to produce the indicated penetration after an initial 15 cm seating.
Ref/8cm 50 blows produced the indicated penetration during the initial 15 cm interval.
SOIL GRAIN SIZE
U.S. STANDARD SIEVE
8" 3" 3/4" 4 10 40 200
BOULDERS| COBBLES CRAVEL SAND SILT CLAY
COARSE] FINE | COARSE] MEDIUMIFINE
152 76.2 19.1 4.76 2.00 0.420 0.074 0.002
SOIL GRAIN SIZE IN MILLIMETERS
STRENGTH OF COHESIVE SOILS DENSITY OF GRANULAR SOILS
Undrained
Shear Strength, Descriptive Relative
Consistency kPa Term Density (%)*
Very SOft.....ooieee e less than 12 Very Loose. .. less than 15
12t0 25 LOOSE.....vovereeircieeeieeeie e 15t0 35
25to 50 Medium Dense. ..35t065
50 to 100 DIBNSE. ...ttt 65 to 85
100 to 200 Very Dense ..greater than 85
Hard.....ooe s greater than 200
*Estimated from sampler driving record and PCPT tip resistance.
SOIL STRUCTURE
Slickensided.........ccccooiiiieiiriiieiees Having planes of weakness that appear slick and glossy. The degree of slickensidedness depends

upon the spacing of slickensides and the ease of breaking along these planes.

Fissured........coooveieeiieiieene e Containing shrinkage or relief crack, often filled with fine sand or silt, usually more or less vertical.

PoCKet.....ooieiiiee e Inclusion of material of different texture that is smaller than the diameter of the sample.

Parting.......ccocooeeiiiiieee e Inclusion less than 3 mm thick extending through the sample.

SEAM...ci et Inclusion 3 mm to 75 mm thick extending through the sample.

LaYer.....eeeeeiiee e Inclusion greater than 75 mm thick extending through the sample.

Laminated.........cceeieeiirieeie e Soil sample composed of alternating partings or seams of different soil types.

Interlayered..........ccooooiiieiiiiiein Soil sample composed of alternating layers of different soil types.

Intermixed..........ccoooieiiiiiieeeee Soil sample composed of pockets of different soil types and layered or laminated structure is not
evident.

CalCcareous. ........cooeereeeieeeneeeeeneeannn ] Having appreciable quantities of carbonate.
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SFOBB East Span Seismic Safety Project

PLATE A1c

Field6.apr,Fld.MetricKey2, CBD, 10/33/YY
IR por ar |_2a\odb\8.5x11\plateaic.odb




. Earth
Mechanics

SFOBB Task Order No. 5
Project No. 98-42-0058

1 835?200 1 835?300

183§900

1 835?000

183?100

648‘400

LEGEND
v 2000 Phase 3 CPT Locations

1998 Phase 2 Tethered Seascout
CPT Locations

1998 Phase 2 Land-Based CPT
Locations

1998 Phase 2 Boring Locations

1998 Phase 1 Onshore CPT
Locations
©  Pre-1998 Boring Locations

Pre-1998 Land-Based CPT
Locations

v

| Trench Locations

4 Pit Locations

N San Francisco-Oakland

Bay Bridge
N6 Alignment

/\/ / Topography (meters), MSL

Bathymetric Elevations, Meters
Re. MSL 1929 (Caltrans, 1997)

/\/ Major Contour (Interval = 0.5 m)

/5 Minor Contour (Interval = 0.1 m)

’ N
’

Pier Locations

98C-512
-V,

- 30 0 30
\\\ /’ _______________ .
\ ’ 2
/. ¢kt N, oecks o T E
+ : / g
‘ y :
0 £ g
} /! ! 98C-514 ¢
| : | AV 98C-518
,798C-513 | ! i
- \98C-515 "« o mmmmom=s = .
ce== N/ SN T
. o -----TT08C-522--7
o _.-96C519 - -7

N

S TSSeac_oo== //',,‘ UL

9862

EXPLORATION LOCATION MAP

Oakland Shore Approach
SFOBB East Span Seismic Safety Project

1839100 1839200

1838900

1839000

ar_book5'vol1ifinal-odb-xIsisection2\plate2-1a.odb, cdean, 02/15/2001

PLATE 2.1a




SFOBB Task Order No. 5
Project No. 98-42-0058

Earth
Mechanics

648500

648400

648300

648200

1839300 1839400 1839500 1839600 1839700 1839800
\ e S
. éécj5‘5‘2
PP -7 98C-554 pem=m==TT
TS 7980555 M :
v S
77777777777777777777777777777777777777 2
- B
_______ ) 8
98C-547
98C-548Y .
%674
LEGEND 4
| _ 8
. 1998 Phase 2 Tethered Seascout N San Francisco-Oakland 8
CPT Locations Bay Bridge
N6 Alignment
v 1998 Phase 2 Land-Based CPT
Locations /v Topography (meters), MSL
® 1998 Phase 2 Boring Locations
9 Bathymetric Elevations, Meters
v 1998 Phase 1 Onshore CPT Re. MSL 1929 (Caltrans, 1997)
OB /v Major Contour (Interval = 0.5 m)
| Trench Locations Minor Contour (Interval = 0.1 m)
4 Pit Locations
L ‘a , V \w
T — — 25 30 0 30 Meters o
1 T+ + + e — +
5 EXPLORATION LOCATION MAP
- B - Oakland Shore Approach
— Z — S— ‘ . . SFOBB East Span Seismic Safety Project
1839300 1839400 1839500 1839600 1839700
j:\caltransireports\finalreports\fir _book5ivol1\final-odb-xIs\section2\plate2-1b.odb, cdean, 02/15/2001

PLATE 2.1b




LAND BORING 98-51

LAND BORING 98-51




Report Date: 03/13/99

SFOBB East Span Seismic Safety Project

PROJECT NO: 98-42-0058 START DATE: 10/20/98 DRILLER: Pitcher Drilling Company
BORING: 98-51 (17m right of E. Sta. 84+06) COMPLETION DATE: 10/22/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838901 N648233 MinJit 5 10 15 20 25 30 1 3 4 5 6 7 3 9
CA State Plane Zone 3, NAD83, Meters i Frac./ft
Min/m CORING RATE Frac./m FRACTURE DENSITY
- 2.0 4.0 6.0 8.0 1.0 1.5 2.0 2.5
g . 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
S gl W e = 20 40 60 80 MPa g 40 60 80 100
= - w =) i = — T = > .' = = =t T
; ':I_: E i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH
w al o |» GROUND ELEVATION: 1.2m (MSL) ” 16 18 20 50 100 150 200 250
B o BAG Silty GRAVEL with sand (GM), medium dense to dense, brown 1oml 1
| : (1.5m) -V (12m)
i 14 " Fine GRAVEL with silt and sand (GW-GM), medium dense, L 1)
L brown
)_2 15 -fine to coarse sand with gravel, at 1.7m LI I W @ e O
B (4.6m)
; 2 Fat CLAY (CH), firm, olive gray A [T R TP PP ]
-4 - with shell fragments
L -dark gray, with silt partings, at 4.6m R 4 O s
- PUSH [ _with silt pockets, 6.1m to 8.2m i ® - o [OX 2
Ps -lean clay, 6.1mto 7.0m i &
- PUSH e 950 N 4
Ps NR ¥
B (10.7m) o
'10 SAVE | Sandy Lean CLAY (CL), very stiff, greenish gray v o -t ] [e)
B PUSH |intermixed sand and clay, at 12.2m (12.5m) H - S
5 U O
)12 “1 Fine SAND with silt (SP-SM), dense to very dense, brownish B
- yellow 2
i 56 -with many clay pockets and seams, at 12.5m u d 4
| -greenish gray below 15.2m Vil @
i 14 32 | _mottled with yellowish brown, at 15.2m || [ O
;16 42 | -with many clay pockets at 17.1m (17.5m) () | & 6]
i Fat CLAY (CH), very stiff, greenish gray
| ] PUSH | -with black organic pockets and silt pockets, at 18.6m e gy g I+ (ol 4;‘29’ &
Pig - : M
P — \Y| FO3
| 20: 74
o A
| ] (21.6m) 8
i 22+ PUSH Mrat cLaY (CH), very stiff, greenish gray BCEiiL ERLLLCELLLELLES L2 AW = S 2
L ] -with silt pockets, and a few calcareous nodules, at 21.3m oy
P2 S Y
i 244
f i SAVE + ® —+ *
Poy ] &
| 26- ' N
B b g
| 4 i
[-26 28+ PUSH | -with silt seams and partings and a few shell fragments, at 27.7m +--@----- R q S A V'S
L ] Vil O
Pos - A
B 304
; ] PUSH | -with silty fine sand pockets and partings, at 30.8m - P 410
”-30 R
i 324 ;.
| : <
Pa ]
i 344 SAVE | -with a few silt pockets at 33.8m + Ot *
| : N
N7
P34 . (36.0m) <
| fele) . .
i J( Fat CLAY (CH), very stiff, greenish gray
B PUSH | -with silt pockets, desiccated pockets and organic pockets, at Lo srcbroeroeaes =
| e, J F o *
36 ] 36.6m &
i e VIl
?—38 h -interlayered, greenish gray and olive gray, with silt partings . o
5 40 PUSH | and pockets, at 39.9m (40.8m) T @ =0 A—ﬁ
P40 :f Fat CLAY (CH), hard, greenish gray Q<|?>¢
B 424
| i SAVE +@----- EEE o &
B 44
Pas -
| 46 PUSH | -with silt pockets and partings, at 46.0m +@ - 4= y. R oA
P -
B 484
;48 ] PUSH | -with brownish yellow mottling and slickensides, at 49.1m Bkl LT rrrrrr L C LI LLT. + 3’1-
i 50
P50 o
- i SAVE + ® G +
Pso A
B 541 F] -sandy lean clay, 53.9m to 56.4m
;_54 T PUSH | -with sand seams and a trace of gravel, at 55.2m +0--4 0 le) 4
. 56 IX
B B .- -sand layer, 56.4m to 56.7m
Pss |
- 58: PUSH | -with shell fragments at 58.2m [ fe @O - + & A
Pss O
B 60
Pso SAVE I P R |
B 62
Po2
B 64
- ] PUSH O---+ A LA
Pos |
B 66
?—66 i PUSH | -with many silt pockets at 67.4m } D —t A
B 68
Pos -
B 70 A SAVE | -With organic pockets at 70.4m - - " -
;70 1 [TOTAL DEPTH: 70.7m BACKFILLED WITH: Cement Grout
i 724
P2
T | 744
= [ ]
>
m
m LOG OF BORING AND TEST RESULTS i
P A
® BORING 98-51 P Mochanics
=N
N
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Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

2 4 6
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
6—>0 8 8.1 uu 172 49 1.2
o—a 22 21.8 uu 758 174 1.1
e— 27 27.9 uu 862 312 1.2
— 30 30.9 uu 931 172 3.7

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test

SFOBB East Span Seismic Safety Project
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0.2
0.0
0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
e———o 37 40.1 uu 1103 233 3.0
o—a 42 46.2 uu 1207 369 2.6
"N 45 49.2 uu 1275 422 0.6
— 50 55.3 uu 1379 449 2.6
Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES
Unconsolidated-Undrained Triaxial Compression Test
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1.2

1.0 -

0.8 / %
/ /1
i F/j

0.6 7/

0.4

Normalized Deviator Stress

0.2
0.0
0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
o——0 52 58.4 uu 1448 441 1.3
o—a 57 64.5 uu 1551 338 24
r—n 61 67.5 uu 1620 378 1.9
Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES
Unconsolidated-Undrained Triaxial Compression Test
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Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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0 Data at tgg EMZ hr, with solid symbol indicating extended loading increment
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SFOBB East Span Seismic Safety Project

PROJECT NO: 98-42-0058 START DATE: 10/12/98 DRILLER: Pitcher Drilling Company
BORING: 98-52 (Centerline E. Sta. 84+69) COMPLETION DATE: 10/12/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838962 N648256 MinJit 5 10 15 20 25 30 1 3 4 5 6 7 3 9
CA State Plane Zone 3, NAD83, Meters . CORING RATE Elr':g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 10 15 20 25
g . 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
S gl W e = 20 40 60 80 MPa g 40 60 80 100
= - w =) - =t et T = > .' = = =t T
; ':I_: E i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 UNIT WEIGHT Elf: SOIL UNDRAINED SHEAR STRENGTH
w Q| » |& GROUND ELEVATION: 1.7m (MSL) il 16 18 20 50 100 150 200 250
B = PAVEMENT, 0.1m Asphalt Concrete over 0.2m of Aggregate ©.om)_]
’1 T °O° Base
| 1 ;ecz GRAVEL with sand (GW), loose to medium dense, brown
| i g‘oo ] 16 | -medium to coarse sand with gravel, at 1.7m -V (L7m) "] o)
2_ L)
B % :
qeo
& 3 p:o" il @
| loof | ™ n| | m
>
7'2 4 b:i
2 -gray, silty fine sand with fine to coarse gravel and clay
'—3 12 pockets, below 4.6m @ » (@]
P-4 (6.1m)
i 3 Fat CLAY (CH), firm to stiff, olive gray © o ®--- o
)5 -with shells and shell fragments
B -lean clay to 10.1m
>
6 |0« i -
, oz 8 o
p-7
B -with a few silt pockets, a few silty fine sand pockets, and an m <&
bvmmemmn & Ooal
PUSH ' &
'—8 H2S odor, at 9.4m $‘v &
P-o ith a few silt pockets at 11.0 ©
SAVE | -with a few silt pockets at 11.0m
i o O- @ e
P
i 10 (12.2m) <
PUSH | -Clayey SAND (SC), dense, greenish gray ® ] e}
| AL -with fat clay seams at 12.2m v
- (13.4m)
}12 Silty Fine SAND (SM), dense, yellowish brown
i - 37 -with clay pockets at 12.2m B ® ® o)
Ps \")
B -with black organic pockets and clay partings, at 15.2m -
| % e o
5 (16.3m)
’1 Fat CLAY (CH), stiff to very stiff, greenish gray
-15 -lean clay with many sand pockets, to 17.7m \ \ o N
i 46 Y ysandp B RO @ SN
> | Vi
(16 14
@ B TrITTrrrrrre .
b 16 & 4 % »
B 194 (19.2m)
G 4" Fat CLAY (CH), stiff to very stiff, greenish gray
18 90 204
p. | <
7.19 21 Vil
i -with organic pockets, silt partings, silty fine sand pockets
P . PUSH | and desiccated pockets, at 21.6m deeee- .®-- O O A A
i (22.6m)
Fat CLAY (CH), very stiff, greenish gray
<‘,>+
-with sand pockets at 23.8m
L
29 | -with gas blisters and black organic pockets, at 24.7m @ & - T L 2
0
D
N\
PUSH | -with organic pockets and sand pockets, at 27.7m RREIEEE EEEREEEE A ﬂ?‘
-dense, greenish gray, fine sand with silt, 27.9m to 28.5m — @ O
18 | -with organic pockets and shell fragments, at 29.3m il @ REEEEE EE O] TEEEEEEFEEYS + A S &
N
<
PUSH | -with silt partings at 32.3m + P 3] -+ A pye
/N
<>
-gray below, 35.1m
SAVE . . &
TOTAL DEPTH: 35.7m BACKFILLED WITH: Cement Grout ' i '
)
-
>
m
m LOG OF BORING AND TEST RESULTS o
® ;
® BORING 98-52 P Mochanics
N
-_—

Report Date: 03/13/99
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.L’ CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
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\ -
10 ™ 90
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE|  MEDIUM FINE to CLAY (plastic) H
SAMPLE NO. DEPTH (m) CURVE  CLASSIFICATION Cc  Cu D50 (mm)
2 3.3 O0——>0 FINE GRAVEL (GW) with fine to coarse sand 1.3 474 5.6 §§
15 15.7 O——0a  SILTY FINE SAND (SM) with clay partings 0.22 ;:3-5
=
_|
p ™
g GRAIN SIZE DISTRIBUTION CURVES 8
Q Boring 98-52 |
B SFOBB East Span Seismic Safety Project e

c:\snfco-oakiodb\8.5x1119852grn.odb




o

G'¢G-86 31V1d

c:\snfco-oakiodb\8.5x1119852pla.odb
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PLASTICITY CHART
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SFOBB Task Order No. 5
Project No. 98-42-0058

=~ Mechanics

-l-'utann

1.2
1.0 Ao 70"0_0'0=0—
WX/D \D\D
2 /
r /
2 os
w
—
5 /
e
8
: /
A 0.6 /ﬂ /
o
()
N /j /
©
E ., / /
o : /
- %
0.2
0.0
0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G——o0 22 21.8 uu 758 136 3.9
o—a 27 27.7 uu 862 185 26
— 34 32.5 uu 896 195 1.9
Deviator stress normalized with respect to maximum deviator stress.

4 7

STRESS-STRAIN CURVES
Unconsolidated-Undrained Triaxial Compression Test

Boring 98-52

SFOBB East Span Seismic Safety Project
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Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
Method: - Log: A - Loading <- Unloading reloading increments.
A 0
[m]
| N
X
A 1
e 0. [e) = N
10 100 1000 10000

Avg. Effective Vertical Stress Within Increment, @', ,,4 (kPa)

INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 36 - Depth: 35.5m
Boring 98-52
SFOBB East Span Seismic Safety Project
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No R-Value Laboratory Testing Performed For This Boring

” 1:\WP\2001\1998-0050\98-0058\MOLE\98-52.DOC P LATE 98'52 . 1 0




SFOBB Task Order No. 5
Fugro Project No. 98-42-0058

_ Earth li"““’
Mechanics

4 7

No Corrosion Testing Performed For This Boring
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Plasticity Index
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Liquidity Index
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Preconsolidation Pressure (kPa)

0 500 1000 1500
0 0
: Preconsolidation Pressure Interpreted From: 10
= Filled Symbols: Casagrande (1936) Method
5 Open Symbols: Becker et al. (1987) Method n
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PROJECT NO: 98-42-0058 START DATE: 10/2/98 DRILLER: Pitcher Drilling Company
BORING: 98-53 (3m left of E. Sta. 85+60) COMPLETION DATE: 10/3/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1839052 N648267 Minsit 5 10 15 20 25 30 12 3 4 5 6 7 8 9
CA State Plane Zone 3, NAD83, Meters . CORING RATE Elr':g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 5 10 15 20 25
g . 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
e} E 'g'._J 14 s 20 40 60 80 MPa 5o 40 60 80 100
= - w =) - =t et T = > .' = = =t T
; ':I_: E i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH
w Q| » |& GROUND ELEVATION: 3.6m (MSL) i 16 18 20 50 100 150 200 250
B '| Pavement, Asphalt Concrete over Aggregate Base (0-2m)| *
’3 Silty Fine SAND (SM), medium dense, brown, dry to moist
’2 24 -silty fine gravel with sand and concrete fragments, at 1.7m Il o N @
P
| (3.1m)
10 Fine SAND with silt (SP-SM) medium dense, olive gray Y/ (3.6m) ol
'0 -moistat32m =TT T=77
| -with angular gravel, to 5.0m
»
7'1 14 -olive gray to brown at 4.9m Iq o
| &) m
k 36 -with silty sand seams, at 6.4m Q| [ ] O
'_3 -with a sandy clay layer at 6.7m 4 ©H
'—4 21 -with shell fragments at 7.8m u %
- (8.4m),
)_5 ’,-"'r Fat CLAY (CH), firm to stiff, gray
o / -with shell fragments
B -lean clay to 10.1m
| ’/ PUSH | -with silt pockets at 9.4m ST O oo BTN\
B 10
| |
| 114 SAVE | -with silty fine sand pockets, at 11.0m v
T— & .
Ps |
B 12 >
| i
B 13
>0 g (13.7m)
B 14— g Sandy Lean Clay (CL), very stiff, greenish gray
PUSH -with silt pockets and fine sand, at 14.0m +..+ 8 o AA &
’-11 154 v
B 4>+
P T (15.8m)
5 g Silty Fine SAND (SM), very dense, greenish gray
| 4 .
-13 -with clay pockets, 16.8m to 18.9m 120—>@®
- 50/15cm -with silt pockets at 16.8m e D
| 4
7-14 Vi
82 -sand with silt, at 18.5m 10}
P15 [ | o [0)
B -with sandy clay below, 19.2m
"16 5 | -silty fine sand with clay pockets at 19.8m (20.0m) .
[ Fat CLAY (CH),stiff to very stiff, greenish gray to gray +--@----- ----+ o A
D_17 -with a fine sand seam and sand pockets, at 20.1m
§ 04
P18 N
= hd
Vil
’-19
B PUSH | -with gas blisters, organic pockets, and black staining, at 23.2m +---- _._‘._ e -EI-GQ et A % ®
’-20
(2 (24.7m)
B Fat CLAY (CH), very stiff to hard, greenish gray
P22 267
i 65 | -sandy clay with sand partings and pockets, at 26.2m R g A 'S ®
’-23
B 27
- o
’-24 +
| 281 AN,
P25 297
i ] SAVE | -with sand pockets and a few organic pockets, at 29.3m ) )
| 0 Runhhihi ARl S bkl A
i VIl
’-27
B 314
P28 327
[ | 22 | -with organic pockets and a few silt pockets, at 32.3m O I b IeT] - -+ 2 ¢
’-29
B 334
i At
P30 M
B 344
Par ]
B 359
b ] PUSH | -with silty fine sand pockets and organic pockets, at 35.4m Ac A & %
32 TOTAL DEPTH: 35.7m BACKFILLED WITH: Cement Grout | | IR s 0t e R
P3|
B 37
Py
B 384
Pas |
B 391
v u
— r-36
> —
m
m LOG OF BORING AND TEST RESULTS i
(o3} A
(IJ‘I BORING 98'53 = Mechanics
w . . .
| Report Date: 03/13/99 SFOBB East Span Seismic Safety Project
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REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 12.2m
Boring 98-53
SFOBB East Span Seismic Safety Project
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Vane Size used: Dolphin Small

(30 Degrees Corresponds to 8.3% Shear Strain)
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Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 15.2m
Boring 98-53
SFOBB East Span Seismic Safety Project

270

300

8G00-Zt-86 ON 1990id
G "ON JopiQ YSeL 89048

i,
I
I
=
&
=
-
=

SIIUBYIIA[ _:

auan]




o

0C°€46-86 31Vld

S, [kPal

300

240

180

120

60

Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)
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Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 21.3m and 21.9m
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Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)
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Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 27.4m and 28.0m
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300

240

180

120

60

Vane Size used: Dolphin Small

(30 Degrees Corresponds to 8.3% Shear Strain)
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Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 33.5m
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CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
3" 2" 1"3/4"  3/8" 4 10 20 40 60 100 200
100 0
| T?\ TTTTT r NI 7T T T 342
% @
o @
90 10 —+ 0
55
© x
80 X 20 L o
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70 \\ 30 5 &5
o 1| N s <
w \\ N >
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S N o
@ N TN z
2 50 ™~ 50 <
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%) \ B= 4
E 40 P \\ 60 =
E \o\~\\ )i |€UJ
3 N i
5 30 N 70 7
a \
20 80
N
NC
10 N 90
0 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic) H
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
1 1.7 O——>0 SILTY FINE GRAVEL (GM) with fine to coarse sand and coarse gravel 4.0 §§
4 4.9 0o—-0  FINE SAND (SP-SM) with silt, fine gravel and a trace of medium to coarse sand 1.9 %5
18 18.8 &——=  FINE SAND (SP-SM) with silt 1.4 29 025 §
GRAIN SIZE DISTRIBUTION CURVES g
Boring 98-53 |
SFOBB East Span Seismic Safety Project e
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Plasticity Index (PI), (%)
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Liquid Limit (LL), (%)

PLASTICITY CHART
Boring 98-53
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SFOBB Task Order No. 5
Project No. 98-42-0058

=~ Mechanics

-l-'utann

A2

1.2

1.0

i s el N

0.8

0.6

0.4

Normalized Deviator Stress

0.2

0.0

2 4 6 8 10 12
Strain in Percent

Maximum

Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
e——0 10 9.6 uu 207 56 1.1
o—a 15 14.2 uu 689 201 1.1
—n 35 355 uu 1103 168 0.7

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES
Unconsolidated-Undrained Triaxial Compression Test
Boring 98-53
SFOBB East Span Seismic Safety Project
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Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
’(CU\ 20 Method: - Log: A - Loading <- Unloadin reloading increments.
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S12 - =
2 A .
@ 8 o o
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c 4 [ M
< [0) oD pay
Q c\)
(8] O
£ 0
8 1 10 100 1000 10000
Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)
INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 12 - Depth: 11.2m
Boring 98-53
SFOBB East Span Seismic Safety Project
“:\Caltrans\98-53\log_pla\plates\plate98-53_7a.xls\StrainPIot P LATE 98‘53 . 7a




SFOBB Task Order No. 5

Earth -F" GRrO
Project No. 98-42-0058 Mechanics

0 Data at tgg péus 1 or 2 hr, with solid symbol indicating extended loading increment
\('
SN
AN
\\
o
5
\
\
\
\
10 3
,\3 X
S ®
& P\
£
g 15
2 \
g X \
< \
\
\
20 ~ \
\
~ 1
e
25
30
1 10 100 1000 10000
Effective Vertical Stress, a', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
% 20 Method: - Log: A - Loading €- Unloadin reloading increments.
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c
)
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S 4
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S 0 K
% 0 O O
8 1 10 100 1000 10000
Avg. Effective Vertical Stress Within Increment, @', 5,4 (kPa)
INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 28 - Depth: 29.5m
Boring 98-53
SFOBB East Span Seismic Safety Project
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No Consolidated-Undrained Triaxial Compression Testing
Performed For This Boring
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No Consolidated-Drained Triaxial Compression Testing
Performed For This Boring
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Fugro Project No. 98-42-0058

No R-Value Laboratory Testing Performed For This Boring
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No Corrosion Testing Performed For This Boring

1:\WP\2001\1998-0050\98-0058\MOLE\98-53.D0C

PLATE 98-53.11




SFOBB Task Order No. 5

. Earth -I.-"GRB
Project No. 98-42-0058 Mechanics

Plasticity Index
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Liquidity Index
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Depth (meters)

10

20

30

40

50

E50
1 2 3 5 6
0
—120
[ |
—|40
D —
—|60
|1 8
—180 <
- S
Q
[}
n a
—|100
N |
—1120
—|140
KEY TO SYMBOLS i
® Young Bay Mud
U Merritt-Posey-San Antonio N
A QOld Bay Mud/Upper Alameda Marine -
v Artificial Fill |
160
| |
E50 PROFILE
Boring 98-53

SFOBB East Span Seismic Safety Project

PLATE 98-53.15




‘l'-llGRIl
SFOBB Task Order No. 5 . Earth
Mechanics

Project No. 98-42-0058

Preconsolidation Pressure (kPa)

0 500 1000 1500
\ \ ! ! ! 0
Preconsolidation Pressure Interpreted From: 7]
\ Filled Symbols: Casagrande (1936) Method —10
Open Symbols: Becker et al. (1987) Method
B — 20
B — 30
10 OCR = 10]
B [ ]
= — 40
15 —50
B OCR=7]
B 60
20 —
: —70
E | |, €
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..g 25 i i %
(= B (@)
190
B OCR =5
| ~ \
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30 B —1 100
i —110
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35 { X
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: —] 140
45 |
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: — 160
50 | | |
0 10 20 30
Preconsolidation Pressure (ksf)
PRECONSOLIDATION PRESSURE INTERPRETED FROM LABORATORY DATA
Boring 98-53
SFOBB East Span Seismic Safety Project PLATE 98-53.16
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PROJECT NO: 98-42-0058 START DATE: 10/16/98 DRILLER: Pitcher Drilling Company
BORING: 98-54 (3m left of E. Sta. 85+88) COMPLETION DATE: 10/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1839080 N648270 MinJit 5 10 15 20 25 30 1 > 3 4 5 6 7 3 9
CA State Plane Zone 3, NAD83, Meters . CORING RATE E::z;fr; FRACTURE DENSITY
Min/m 59 40 60 80 10 15 20 25
g . Psi 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
o gl W | = 20 40 60 80 MPa 5 40 60 80 100
E - w =) A =t et T . + > = = = T
; ':I_: E i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH
w Q| » |& GROUND ELEVATION: 3.4m (MSL) i 14 16 18 20 50 100 150 200 250
>, [ PAVEMENT, 0.1m Asphalt Concrete over Aggregate Base (0-2m)| '
73 BAG | Silty Fine SAND (SM), medium dense to dense, light brown, moist 1]
-with fine gravel
)2 -dense to very dense cemented fine sand with silt (lime trea}g?%m)
f 41 ||base), below 1.2m 2 e )
Fine SAND with silt (SP-SM), medium dense, light brown
'1 -dense and moist, at 1.8m
i -gray, and with shell fragments, below 3.0m ®
)0 3 -very loose at 3.0m - (3:4m) Es
'—1 18 -with a trace of gravel, at 4.6m & ° o
[ 1]
P2
> 1 m e 0
Ps
i 23 m @ o o
Ps (8.7m)
B Fat CLAY (CH), firm to stiff, olive gray
-with shell fragments
'—6 PUSH | _jean clay to 10.1m B o+
i -with silt pockets at 9.4m Nad
'—7 I . ) O
| -with silt pockets, sand partings, gas blisters, and an H2S
PUSH | odor, at 11.0m e eees @& -0 [
> v &
b -with shells at 12.2m k3
[ SAVE frroaenans -0---0+ ve
’.10 PUSH -with organic pockets and sand pockets, at 13.7m (13.9m) N 8
- - © . i
Fine SAND with silt (SP-SM), dense to very dense, greenish gray
| AL -clayey sand, to 14.9m
}_12 PUSH| [ ® o)
’_13 -silty fine sand, below 16.5m \V]
i 54 -brown, with clay pockets, 17.1m to 17.7m -—‘ @ OO
P14
’15 20 -with clay seams and pockets, below 18.3m
- e D
i (19.2m)
’-16 Fat CLAY (CH), stiff to very stiff, greenish gray
B -sandy clay to 19.8m
PUSH | -with gas blisters at 20.1m . S ) A $$
P17 *
’-18 204
B \Y|
P19
B -with gas blisters, a few organic pockets, and slickensides, at
’20 PUSH | 23.2m et -Gl
b (24.4m) &
-21 Fat CLAY (CH), very stiff to hard, greenish gray +
i N
P22
B -with a few sand pockets and partings, a few shell fragments and
Pos SAVE | calcareous nodules, at 26.2m ° +0 PN
§ vil
| D
P25
B -with organic pockets, 29.0m to 32.6m
> PUSH | -with sand seams, and silt seams and partings, at 29.3m [ BETT YN . A g *
26 (29.9m)
Fat CLAY (CH), very stiff, greenish gray
Po7 >
[ (g
P28
i -with silt pockets, sand pockets, and a few organic pockets, &
| PUSH | helow 32.3m Frrrrnnn - @Ot &Ko
B VIl
P30 o
\ &
P31
)_32 SAVE _':with shell fragments and many silty fine sand pockets, at 35.4m | ___ | - P -+ o -39
B [TOTAL DEPTH: 35.7m BACKFILLED WITH: Cement Grout
36
'—33 1
i 371
'—34 ]
i 384
'—35 ]
i 394
T r.ae -
-
>
m
o LOG OF BORING AND TEST RESULTS
(e¢]
& BORING 98-54
i SFOBB East Span Seismic Safety Project
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S, [kPa]

T2
(o]
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z 4
° B
© =~
© O
Vane Size used: Dolphin Small S8
o
{30 Degrees Corresponds to 8.3% Shear Strain) 8 _CZ>
©
(4]
200
160
120
80
' /\ ! h
~—— | “1 '
0 =g
30 60 90 120 150 180 210 240 270 300 < §
5
é.

Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 10.7m
Boring 98-54
SFOBB East Span Seismic Safety Project
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S, [kPal

Vane Size used: Dolphin Medium

{30 Degrees Corresponds to 8.3% Shear Strain)

200
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N VAN

40

20 120 150 180 210 240

Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 12.2m
Boring 98-54
SFOBB East Span Seismic Safety Project
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s, [kPal

Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)

200

160
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40/\

o 30 60 90 120 150 180 210 240
Vane Rotation Ideg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 13.7m
Boring 98-54
SFOBB East Span Seismic Safety Project
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Vane Size used: Dolphin Small

(30 Degrees Corresponds to 8.3% Shear Strain)
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S, [kPa]
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Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 21.3m and 21.9m
Boring 98-54
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S, [kPa]

300
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60

Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)

-

60 20 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 24.4m and 25.0m
Boring 98-54
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8, [kPal
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Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)
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Vane Rotation [deg]

o

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 27.4m
Boring 98-54
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S, [kPa]
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Vane Size used: Dolphin Small

(30 Degrees Corresponds to 8.3% Shear Strain)
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Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 30.5m and 31.1m
Boring 98-54
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S, [kPa
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Vane Size used: Dolphin Small

(30 Degrees Corresponds to 8.3% Shear Strain)

N

60

90 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 33.5m and 34.1m
Boring 98-54
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GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE[  MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc  Cu D50 (mm)
2 3.1 O——o0  FINE SAND (SP-SM) with silt 12 25 022
4 6.4 O—0  FINE SAND (SP-SM) with silt 12 28 023
) 16 15.4 s——=  FINE SAND (SP-SM) with silt 14 32 025
>
_|
m
g GRAIN SIZE DISTRIBUTION CURVES
g Boring 98-54
» SFOBB East Span Seismic Safety Project
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Normalized Deviator Stress

1.2
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N
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2 4 6
Strain in Percent

Maximum

Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
/o0 11 11.1 uu 207 108 0.8
o—a 24 23.3 uu 793 167 0.9
— 29 294 uu 827 171 1.4
— 33 32.5 uu 896 188 1.4

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test

SFOBB East Span Seismic Safety Project

Boring 98-54
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Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 13A (Horizontal Loading) - Depth: 12.9m
Boring 98-54
SFOBB East Span Seismic Safety Project
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Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 13B - Depth: 12.9m
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SFOBB East Span Seismic Safety Project
“:\Caltrans\98-54\Logs_PIat\PIatepIa1698-54_7b.xls\StrainPIot P I—ATE 98'54 7b

_"



SFOBB Task Order No. 5
Project No. 98-42-0058

Earth l GrO
Mechanics

Coefficient of Consolidation, c, (mzlyear)

Axial Strain, g, (%)
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INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 26 - Depth: 26.3m
Boring 98-54
SFOBB East Span Seismic Safety Project
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Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 35 - Depth: 35.4m
Boring 98-54
SFOBB East Span Seismic Safety Project
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Preconsolidation Pressure (kPa)
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PROJECT NO: 98-42-0058 START DATE: 10/13/98 DRILLER: Pitcher Drilling Company
BORING: 98-55 (5m right of W. Sta. 88+14) COMPLETION DATE: 10/15/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1839073 N648301 MinJit 5 10 15 20 25 30 1 3 4 5 6 7 3 9
CA State Plane Zone 3, NAD83, Meters . CORING RATE E::g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 10 15 20 25
g . 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
o £ x = 20 40 60 80 MPa o9 40 60 80 100
= - w =) - =t et T = > .' = = =t T
; ':I_: i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & 5 COUNT] MATERIAL DESCRIPTION = kNlm3 UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH
w al o |» GROUND ELEVATION: 3.6m (MSL) bl 16 18 20 50 100 150 200 250
B 4 1'-" Silty Fine SAND (SM), loose, brown
)2 1 i‘g 3 -with fine gravel and clay pockets, at 1.5m I RO |
i v (2.6m)
B 10_° GRAVEL with sand (GW), very dense, gray to white
)0 1 B:Q -with cobbles and boulders, 2.6m to 3.0m -Y-(?’;SL"Z
s 4
i 7 9,°° - Il @
- 1" o -stiff to very stiff, gray, lean clay with shell fragments, a
'_2 6 n""( trace of gravel, and fat clay pockets, below 5.5m
[ 15 o (6.6m) @ [ ) o |-
B —,..-"’ Fat CLAY (CH), firm to stiff, olive gray
» B -with shell fragments
[ -4 8- PUSH | -leanclayto85m | ®..¢- 10D ﬁ
L R -with many silt pockets, silt seams, and organic pockets, at 7.9m
q 1 . . . <>
?—6 10; PUSH | -with organic pockets and a few silt pockets, at 9.4m R . .‘—@E;l. ———Q@—Q
! ] m 4
b i SAVE o) ®
-8
o 12+ .
-dark greenish gray below 12.2m
L /B usn | e oreenish oy peeeeeet et og¥
?_10 ; ) I @)
14 PUSH | -with a few silty fine sand pockets, at 14.0m Hmeeeeees T —
§ 1 (15.5m) ] ko3
,"12 SAVE Fine SAND with silt (SP-SM), very dense, greenish gray L )
- v
| 51 (17.4m) & ® (e}
P14 Fat CLAY (CH), stiff, greenish gray -
B | -with organic pockets | )
i ] 16 | _with gas blisters at 18.6m b el i ialetelelaily L = | A
> i
[-16 50 <
?—18 22; PUSH | -with silt pockets and a few silty fine sand pockets, at 21.6m il ®-+ i) @ Q
> i
[-20 24 (24.4m)
i ] 31 | Fat CLAY (CH), very stiff, greenish gray +Ye-------- =t 0o o @
> | -lean clay to 26.8m
P -22 264 -with desiccated pockets and calcareous nodules, at 24.4m <>
B i -with sand seams and layers, 25.3m to 26.2m &
b ] y o
P -24 28 PUSH | -with sand seams and pockets, and organic partings, at 27.7m +.......330.. ........ =} A oA
i 1 X
?‘26 304 \Y| .
i i 16 -with silt partings and organic partings, at 30.5m & B R S O SRR @77‘
> i
(28 324 &
i ] g
| 4 b T
-30 - .
o 34t SAVE | -with silt pockets and a few shell fragments, at 33.8m S R EEEEE i *
- R (35.4m) >
?—32 36;'( Fat CLAY (CH), very stiff to hard, greenish gray <>
- 1 -with many silt pockets, and many silty fine sand pockets, at
b . PUSH | 36.9m ' &3 Shsd g
F-34 38 vil <P
’-36 1 -with silt partings, organic pockets and olive gray mottling, at . 5
i 407 PUSH [ 39.9m el @ yAY 5 s @
- 1 (40.8m)
; :;-"" Fat CLAY (CH), hard, greenish gray
-38 4o -lean clay to 47.2m
i ] -with slickensides to 49.4m
- b SAVE | -with silt partings at 43.0m I +
)40 R -sandy lean clay at 43.3m + L2 + 0 *
[ - 44—
P42 46 ith i d| 457 ®
i ] PUSH | -with many silt seams and layers, at 45.7m & O o
; i
[ -44 45+
; i PUSH | -with yellow brown mottling, at 49.1m [ @ ------ @F-------- a4 A ®® .
[-46 50
’-48 b -sandy lean clay, 51.5m to 52.7m il
i 527 save| et = R
; i
[ -50 54—
i i -with sand pockets, a few silt partings and organic pockets, at
> i PUSH | 55.2m +----- 2 IEEPEEEEh -+ A A ® o
[-52 g
: : cisnfco-pakiodb'i11x17\plate98-55_1.odb
Psa ged . .
i i PUSH | -with shell fragments and slickensides, at 58.2m I @ (i T ‘
; 1
P56 g0
; i SAVE | -with a few sand partings at 61.3m Y RO U _— & BTSSRI SO [ O S S S PR B
(58 go- [TOTAL DEPTH: 61.6m BACKFILLED WITH: Cement Grout
; 1
= -60 64_
F—sz 66
BORING 98-55 i
Mechanics
Report Date: 03/10/99 SFOBB East Span Seismic Safety Project
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Vane Size used: Dolphin Medium

(30 Degrees Corresponds to 8.3% Shear Strain)
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Test Depth: 12.2m
Boring 98-55
SFOBB East Span Seismic Safety Project
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Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)
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Vane Size used: Dolphin Small

(30 Degrees Corresponds to 8.3% Shear Strain)

Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 19.8m and 20.4m
Boring 98-55
SFOBB East Span Seismic Safety Project
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Boring 98-55
SFOBB East Span Seismic Safety Project
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Test Depths: 29.0m and 29.6m
Boring 98-55
SFOBB East Span Seismic Safety Project

270

300

8G00-Zb-86 "ON 1980.d
g "ON 10p10 sel g904S

1 I
d |
=E
g2
s =
S,
()
w

auan]




o

I2'GG-86 31V1d

S, [kPal

300

240

180

120

60
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(30 Degrees Corresponds to 8.3% Shear Strain)
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Boring 98-55
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Boring 98-55
SFOBB East Span Seismic Safety Project
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p’ CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
1 1.7 O——>0 SILTY FINE SAND (SM) with fine gravel and a trace of medium sand 0.35
3 6.3 0ob—=0 LEAN CLAY (CL) 0.058
p 22 17.2 &—=  FINE SAND (SP-SM) with silt 1.4 2.9 0.21
>
_|
m
g GRAIN SIZE DISTRIBUTION CURVES
a Boring 98-55
B SFOBB East Span Seismic Safety Project
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Plasticity Index (PI), (%)
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PLASTICITY CHART
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SFOBB Task Order No. 5
Project No. 98-42-0058

;. Earth
=~ Mechanics

-l-'utann

”»
&

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

D—D=U-D
oo O

_——
NN

S
~J

juf
2 4 6 8 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G——> 5 8.1 uu 152 61 1.2
o—a 14 12.6 uu 241 73 25
= 18 14.2 uu 276 81 1.6
< 28 21.8 uu 758 190 0.9
< 34 27.9 uu 862 207 0.7

Deviator stress normalized with respect to maximum deviator stress.

SFOBB East Span Seismic Safety Project

STRESS-STRAIN CURVES
Unconsolidated-Undrained Triaxial Compression Test

Boring 98-55
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: Earth

=~ Mechanics

-l-'utann

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

rO— =~ =0=0=0
T ~
:(j /j,ﬂ N
/
/ /F \>
)Zl
y{ /]/
)]
/j/
0 2 4 6 8 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G——0 42 37.0 uu 1034 199 0.9
o—a 45 40.1 uu 1103 211 3.2
H—a" 58 55.3 uu 1379 291 0.7
= 61 58.4 uu 1448 422 1.3

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-55
SFOBB East Span Seismic Safety Project

12

PLATE 98-55.6b

”»
&

c:\snfco-oak'currentiodb\98-55ssb.odb




SFOBB Task Order No. 5
Project No. 98-42-0058

Earth l GrO
Mechanics

10

15

Axial Strain, g, (%)
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Coefficient of Consolidation, c, (mzlyear)
o

Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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\
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\
3
10 100 1000 10000
Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
Method: - Log: A - Loading - Unloading reloading increments.
a
[m]
=
1 [m] O
o
A [m]
reys
O 7y
O O hed
10 100 1000 10000

Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 26 - Depth: 21.5m
Boring 98-55
SFOBB East Span Seismic Safety Project
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Data at tgg glus 1 or 2 hr, with solid symbol indicating extended loading increment
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Effective Vertical Stress, o', (kPa)

Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
§ 100 Method: - Log: A - Loading <- Unloading reloading increments.
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©
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3 40 =
c
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"’6 20 ! le
€ x
8 ? | [4]
o O O
g O °
8 1 10 100 1000 10000

Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 39 - Depth: 34.0m
Boring 98-55
SFOBB East Span Seismic Safety Project
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0 Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
—Tg
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S
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X ed \&
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8 15 N
n
< \
2 \
<
~] \\
20 —e &
—e
25
30
1 10 100 1000 10000
Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
§ 100 Method: - Log: A - Loading <- Unloading reloading increments.
2
£ g0
S
c
S 60
g C
@ 40 oo
O [m] -
O [w] U
© 20
€
Q@ A A
o O O
g 0
8 1 10 100 1000 10000
Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)
INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 47 - Depth: 43.1m
Boring 98-55
SFOBB East Span Seismic Safety Project
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Data at tgq plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
§ 100 Method: - Log: A - Loading <- Unloading reloading increments.
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S 20 T T
c
0 X
(&) O O
% 0 O o
8 1 10 100 1000 10000
Avg. Effective Vertical Stress Within Increment, @', ,,4 (kPa)
INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 55 - Depth: 52.3m
Boring 98-55
SFOBB East Span Seismic Safety Project
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0 Data at tog plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
% Method: - Log: A - Loading <- Unloading reloading increments.
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Avg. Effective Vertical Stress Within Increment, @', 5,4 (kPa)
INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 63 - Depth: 61.4m
Boring 98-55
SFOBB East Span Seismic Safety Project
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No R-Value Laboratory Testing Performed For This Boring
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No Corrosion Testing Performed For This Boring
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Liquidity Index
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Sensitivity
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Preconsolidation Pressure (kPa)
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E Preconsolidation Pressure Interpreted From: —10
5 Filled Symbols: Casagrande (1936) Method =
B Open Symbols: Becker et al. (1987) Method — 20
. — 30
10 =
B — 40
B OCR =10+
— @
5| R\k 50
E \ —] 60
20 N
B [ ] OCR =171 70
o5 : j 80
- —90
30 B — 100
B OCR = 5]
| o 110
’E‘ 35 = =
= B —120 =
2 | 1 =
8 ol 130 &
B OCR = 41
| ® 140
45 = —1 150
B —{ 160
50 B =
B o0 —170
55 R —1 180
- OCR=3
- 190
ool OCR = 1 OCR =2 -
B \ ° — 200
5 — 210
65 B .
B — 220
70 : 230
B — 240
75 L | I |
0 10 20 30
Preconsolidation Pressure (ksf)
PRECONSOLIDATION PRESSURE INTERPRETED FROM LABORATORY DATA
Boring 98-55
SFOBB East Span Seismic Safety Project PLATE 98-55.16

”»
—

cisnfco-oak'currentiodb\98-55pre.odb



LAND BORING 98-56

LAND BORING 98-56




PROJECT NO: 98-42-0058 START DATE: 9/30/98 DRILLER: Pitcher Drilling Company
BORING: 98-56 (17m left of E. Sta. 87+21) COMPLETION DATE: 10/1/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1839212 N648294 MinJt 5 10 15 20 25 30 1 2 3 4 5 6 7 3 9
CA State Plane Zone 3, NAD83, Meters CORING RATE :rac.;ft FRACTURE DENSITY
Minm_ 20 4 &0 8 TMs 0 15 %
g . Psi 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
S gl W | = 20 40 60 80 MPa 20 40 60 80 100
= - w =) i =t et T = > > = = = T
; ':I_: E i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH
w ol » |# GROUND ELEVATION: 3.1m (MSL) b 14 16 18 20 50 100 150 200 250
B k Fine SAND with silt (SP-SM), medium dense, brown
B -moist to 2.5m
&
B 16| _with a silt pocket at 2.0m —@ @
. -wet below 3.0m VAL
?0 16 -with shell fragments, below 3.0m | ] ® O
-gray to dark gray, 3.7m to 7.8m
B 33 -silty fine sand with clay pockets at 4.7m ! o m® o)
)_2 -with a clay seam at 4.9m
| -fat clay, 5.0m to 5.3m
i 51 o " WRO] o
|
: 17 -olive gray to gray, below 7.8m m “e o)
L (9.1m)
Ps 2
[ - 7 Fat CLAY (CH), firm to stiff, olive gray 0] TS JRR et
-with shell fragments T-e s ©
B -dark gray to black at 9.1m
- -lean clay to 11.5m
b PUSH | -with silt pockets at 11.0m -+ @ on 0&%
B PUSH | -with fine sand at 12.5m Fas - @O+ > %
P10
| SAVE | -gray fine sand with silt, 14.0m to 14.8m e —— @+ o
P-12 . . . . =
| PUSH | -with organic pockets and a few silt pockets, at 15.5m i il =0~EF= *%
b i i 17.1 & 4
| PUSH | -with gas blisters at 17.1m Frenaeee D --@-i -4 §
i ; (18.7m) <
- SAVE |oWith shell fragments at 18.6m m : .
Pis Clayey Fine SAND (SC), dense, greenish gray L
= -sandy lean clay, 19.1m to 19.8m
B PUSH | -fat clay layer at 19.8m I" """" ==Q--@-
Pis ) o
- 47 | -with clay pockets at 21.6m 1]l PY U o
P 73/30cm| -with a sandy clay seam at 23.2m o =m Yo
2
(24.5m)
& 39 | Fat CLAY (CH), very stiff, greenish gray [ A o
’_22 -with many sand pockets at 24.5m
- -with a sand layer at 25.6m
L 26 14 -mottled reddish-brown with black staining, at 26.1m v [0} + ®---O +
’_24 (27.3m)
= Far PUSH | Fat CLAY (CH), very stiff, greenish gray L RET BEnEEn L o 9
B 28 -sandy lean clay at 27.4m
-dense, greenish gray, fine sand, 27.6m to 27.9m
-with brown organic pockets, and fine sand pockets and partings, | |
P-26 37 | at29.3m B bt §-----8+ &
B 30
- >
P28
B 32 -with sand pockets, organic pockets, and silt pockets and ®
i PUSH | partings, at 32.3m v + ) £ -+ A 8% 4
P30 N
B 34 @4'
;_32 ” -with silt pockets and sand pockets, below 35.1m @ Fenin AP A N *
B 36
: \Ug
’_34 P
: 38 (38.1m)
i save | Lean CLAY (CL), very stiff to hard, greenish gray
-with silt pockets and sand pockets, at 38.4m Fi-- @i o) *
| &
36
B 40
| 4
[ -38 87/30cm| -with organic pockets and silt pockets, at 41.5m \Y| +Q' -t i< R VAN SR 2
42
P40
44 -fat clay with silt pockets, below 43.9m
S O R
PUSH | i ciresa e e meewapeend] facoooi DI EER,AT1 TECETE O Srlo S S [ s AL Ag. 4 R O I
p42 [TOTAL DEPTH: 44.8m BACKFILLED WITH: Cement Grout
46
’-44
48
) -46
-
>
m
o LOG OF BORING AND TEST RESULTS
(o¢]
s BORING 98-56
oy . . .
| Report Date: 03/13/99 SFOBB East Span Seismic Safety Project
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SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
3 4.8 o——0  SILTY FINE SAND (SM) 0.17 =z
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32 23.3 ~——=  SILTY FINE SAND (SM) 0.16 2.
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1.2
1.0 //f—»;?;gﬁw-ﬁ-o—o-%
/7

o/
1
1/

i

0.0
0 2 4 6 8 10 12
Strain in Percent

Normalized Deviator Stress

Maximum

Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
/o0 11 11.0 uu 276 76 21
o—a 15 12.6 uu 276 102 1.9
" 20 15.7 uu 276 116 0.7

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-56
SFOBB East Span Seismic Safety Project
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Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G——o0 42 32.5 uu 1000 168 0.5
G——a 53 44.7 uu 1345 212 3.3
Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES
Unconsolidated-Undrained Triaxial Compression Test
Boring 98-56
SFOBB East Span Seismic Safety Project
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Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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SFOBB East Span Seismic Safety Project
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Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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SFOBB East Span Seismic Safety Project

“:\Caltran5\98-56\Iog_pla\plates\pIate98-56_7beI5\StrainPIot P LAT E 98‘5 6 . 7 b

—%d



SFOBB Task Order No. 5

Earth l GrO
Project No. 98-42-0058 Mechanics

Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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No Consolidated-Undrained Triaxial Compression Testing
Performed For This Boring
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No R-Value Laboratory Testing Performed For This Boring
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No Corrosion Testing Performed For This Boring
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Liquidity Index
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Preconsolidation Pressure (kPa)
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LAND BORING 98-57
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PROJECT NO: 98-42-0058 START DATE: 10/17/98 DRILLER: Pitcher Drilling Company
BORING: 98-57 (14m right of W. Sta. 88+07) COMPLETION DATE: 10/20/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1839266.37 N648307.37 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9
CA State Plane Zone 3, NAD83, Meters CORING RATE :rac.;ft FRACTURE DENSITY
Minm_ 20 4 &0 8 TMs 0 15 %
g . Psi 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
S gl W | = 20 40 60 80 MPa 20 40 60 80 100
= - w =) i =t et T = > > = = = T
; ':I_: E i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH
w Q| |» GROUND ELEVATION: 3.5m (MSL) bl 14 16 18 20 50 100 150 200 250
| - PAVEMENT, 3 Asphalt Concrete over 8 of Aggregate Base (0.3m), III
0.9
B |Silty Fine SAND with gravel (SM), medium dense to dense br(owrr1ni ]
> Lean CLAY with sand (CL), stiff, brown (1.4m
B 2 -|~with concrete and brick fragments v 4_@-
- Silty Fine SAND with gravel (SM), medium dense, light brown
B | -with a few clay pockets and a few shell fragments, at 1.5m  (3.0m) -
)0 Silty Fine GRAVEL with sand (GM), loose to medium dense¥% 35m)
B brown
B -gravel is angular, fractured sandstone
-coarse gravel with silt and clay pockets, at 4.6m v e @ o)
»
-2 (6.1m)
B Fine SAND with silt (SP-SM), medium dense, greenish gray .| ) (@]
i -with shell fragments
'_4 -silty fine sand below 7.6m Vi o ° a
- (8.8m),
B Fat CLAY (CH), firm to stiff, olive gray
Ps PUSH | -with shells and shell fragments, to 12.8m S @i+ (0)] A g
B -lean clay to 11.3m
i -with silt pockets at 9.1m
B PUSH | -with a few silt pockets at 11.0m e ® - O Y
b, o
i &
i SAVE SR B YRR s e
P10 ity fine sand with clay pockets, 13.9m to 14.0 Vil b
B -silty fine sand with clay pockets, 13.9m to 14.0m
I PUSH | _\yith organic pockets and an H2S odor, at 14.2m +--Mo------ o—F A Agy
i ' . o
)_12 PUSH | -with gas blisters at 15.5m +-a-- -BF----@ - Q
I . . &
SAVE | -with sand partings and a few shell fragments, at 17.1m i P Y
P14
B (18.3m) $+
- pPUSH | Fat CLAY (CH), very stiff, greenish gray @
L -with sand partings, sand pockets and gas blisters, at 18.6m + o--+ od ZA &%
Pis VIl &
i (20.6m)
B Fine SAND with silt (SP-SM), very dense, gray to greenish gray
’18 50/15cm| -Mottled with brownish yellow at 21.3m m °® 120—>®)
B IX
B -silty fine sand below 22.9m 420
b 50/15cm -with a clay seam and an H2S odor, at 22.9m » (¢} hd
-20
5 (24.2m)
- Fat CLAY (CH), very stiff, greenish gray
B PUSH -very stiff to hard lean clay, to 27.1m +---@---+ (m} ® ""
-with silt pockets, silt seams, sand pockets, and sand seams, at
P22 24.7m <
- 26
P-24 i
- -with shell fragments at 27.7m
i 28 SAVE | “WI
Fo O @ + .
B O
A4
| T (g
- 30
B X
i PUSH | -with silt and sand pockets, at 30.8m I - = A A *
| 4
-28
- 32 <
i (g
| -with brown oxidation staining, sand pockets, and slickensides
~30 , , , ®
L PUSH | at33.8m + X - A A .
| ZN
B N4
P32 &
- 36
i (36.6m)
B R SAVE | Fat CLAY (CH), very stiff, greenish gray R
-very stiff to hard lean clay, to 39.0m +- - + O L 2
’_34 ] -with sand pockets at 36.9m
i 38- (g
I ] <
’-36 A Xi
B 40+ PUSH | -with brown streaks, and gas blisters, at 39.9m Fee @D 7 Y $¢so ¢
; i §%
7 +
(38 - (42.2m) <
- *..-"'Ir Fat CLAY (CH), very stiff, olive gray
B i -lean clay to 44.2m ®
S | PUSH -greenish gray and with silt seams and layers, at 43.0m T T a A Y
-40
| 44_
i ] Xl
P ] o
- 464 SAVE | -with silt pockets at 46.0m ! oe ! ->
- ] TOTAL DEPTH: 46.3m BACKFILLED WITH: Cement Grout ' = '
| i
5 48]
i) ¢ ]
- r-46
> —
m
o LOG OF BORING AND TEST RESULTS
(o¢]
@ BORING 98-57
2 . . .
' | Report Date: 03/10/99 SFOBB East Span Seismic Safety Project

ci\snfco-oakiodbl11x17198-57m.odb
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(30 Degrees Corresponds to 8.3% Shear Strain)
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(30 Degrees Corresponds to 8.3% Shear Strain)
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SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
2 3.2 O——=>0 SILTY FINE GRAVEL (GM) with coarse gravel and fine to coarse sand 5.6 §§
3 4.8 0———0 COARSE GRAVEL (GP-GM) with silt, fine gravel and fine to coarse sand 7.5 911 215 ;:3-5
p 4 6.4 &——=  FINE SAND (SP-SM) with silt 1.3 3.1 0.23 §
l>| 5 7.9 O>——=  FINE SAND (SP-SM) with silt 0.19
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1.0

X
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0.8 /j
| /
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v

Normalized Deviator Stress

0.4 1
0.2
0.0
0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G——o0 7 9.6 uu 172 59 1.3
0—a 10 11.1 uu 207 71 1.1
= 15 14.2 uu 276 94 24
= 18 15.7 uu 310 100 1.8
e—0 23 18.7 uu 345 228 2.2
Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-57
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Normalized Deviator Stress

1.2
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; %i
0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
66— 33 30.9 uu 931 218 2.0
o—a 37 34.0 uu 965 185 0.4
—n 41 40.1 uu 1103 160 0.5
= 44 43.1 uu 1172 324 1.1
Deviator stress normalized with respect to maximum deviator stress.
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Unconsolidated-Undrained Triaxial Compression Test
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PROJECT NO: 98-42-0058 START DATE: 10/23/98 DRILLER: Pitcher Drilling Company
BORING: 98-58 (5m left of W. Sta. 88+29) COMPLETION DATE: 10/30/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1839287 N648327 Minsit 5 10 15 20 25 30 1 3 4 5 6 71 8 9
CA State Plane Zone 3, NAD83, Meters . CORING RATE E::g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 10 15 20 25
g . Psi 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
S gl W | = 20 40 60 80 MPa 20 40 60 80 100
= IS w =) i =t et T = + > = = = T
; ':I_: E i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 UNIT WEIGHT Es: SOIL UNDRAINED SHEAR STRENGTH
w Q| » |# GROUND ELEVATION: 3.9m (MSL) il 14 16 18 20 50 100 150 200 250
= i PAVEMENT, 0.15m Asphalt Concrete over 0.15m of 0.3m)—
- E ggregate Base |
; 2; DX 16 | Fat CLAY with gravel (CH), stiff to very stiff, brown © | o L
2 ] % -with sand pockets ] - '
B h -with shell fragments at 3.0m &
b 4$A§ ° (40om) 7 (39m te +
[0 1L Fine GRAVEL with sand (GW), medium dense, dark gray
& o o
5 15 15 | -with coarse gravel at 5.0m . ©
- o o -with a black sand layer at 5.2m i
. -coarse gravel and silt at 6.2m
P2 67 b:q’ 34 9 [ ] ©
L Jo @
- 10, (7.6m),
| i 23 | Silty Fine SAND (SM), medium dense, greenish gray Com O
B -with coarse gravel at 8.1m
i -with clay pockets and shell fragments, at 9.1m
; 18 y p g v _— @g o
-6
i 10 | -with clay pockets at 10.7m (11.0m) Y - - o
- Fat CLAY (CH), firm to stiff, olive gray
Ps -with shell fragments
B PUSH | -dark gray at 11.0m Loveuas [ O i = e e I ' Sy <
B -with silt pockets at 12.5m i T % ‘%
> <D
[-10 SAVE -silty fine sand, 14.2m to 14.5m . Ie)
= -clayey sand, 14.5m to 15.8m \'
B 3 ©
P-12 - ©
i PUSH | -with gas blisters at 17.1m [ ey [ = O T e Fo N &
P14 (18.4m) r0Y
5 PUSH | Fat CLAY (CH), very stiff, greenish gray Tt e o 0o ) 3PS
B -with many sand pockets to 18.9m Vi
)1 PUSH -with organic pockets, sand pockets, calcareous nodules and | S N N
[-16 | slickensides, at 20.1m (20-5"]) i S = Lo A $
I Fine SAND with silt (SP-SM), very dense, greenish gray
* 50/15cm “H ® O D
P-1s
i 50/150m| vi| [ u ] 120->@
?'20 -clayey sand below 24.4m
i 12 ’ © ° ™ O
B (25.6m)
| & Fat CLAY (CH), very stiff, greenish gray P —— Py ——
[-22 B PUSH | _yith gas blisters and slickensides, at 26.2m T Ld Odan b &
i i O
) VIl A4
P2y 284 Ng
| 1 -with sand pockets, silt pockets and calcareous nodules, at 29.3m
| ] PUSH | (29.6m) o @--doomoo- e N ) &
’-26 304 Fat CLAY (CH), very stiff, greenish gray N
| i v
i i o
| 4 324
-28 Wi | ! s
i i SAVE | -with a few sand pockets at 32.3m s S N — 4 & *
i b IX ~
] N\
P3g 34 o
B i PUSH | -with silt pockets and partings, at 35.4m L EEEE C SRS LR S A %Q
,’-32 367 (36.6m) 6
B —f Fat CLAY (CH), very stiff to hard, greenish gray 4>+
P, 387 ) ) - -
- E PUSH | -with reddish brown oxidation staining, at 38.4m B STV 1)) SRR P =+ A% <&
i | X N
’-36 40 %
[ i -with many organic pockets and a few sand pockets, at 41.5m
b 22 SAVE (42.1m) R o-Iii- &4 =+ ¢ @
- —f Fat CLAY (CH), very stiff to hard, greenish gray 4;
P 44 +
- , - V@ ) w I R [ S A S g AU, . S S
i 1 PUSH | _with sand pockets, calcareous nodules and gas blisters, at 44.5m T g Aai Se® [
Paz 467 X
i i -with organic pockets and partings and reddish brown oxidation . - | =
P, 4e- PUSH | staining, at 47.5m e e Ao
P4s 504 (50.3m)
i 1 SAVE | Fat CLAY (CH), very stiff to hard, greenish gray R e -+ O S
B ] -lean clay to 52.7m
P4s  52-
; 54’ PUSH | -with sand pockets, a few silt pockets, and slickensides, at 53.6m Frearayaaas =+ 0o A AP &
[ -50 7]
[ ] Xl
P> 564
i ] PUSH | -with a few silt partings and a few shell fragments, at 56.7m T+ -@----Pr--------- - Ay *
’_54 584
;56 607 SAVE | -with a few shell fragments at 59.7m B -+ ° S . &2 &
- R OTAL DEPTH: 60.0m BACKFILLED WITH: Cement Grout
Psg  62-
- P60 647
-
>
m
o LOG OF BORING AND TEST RESULTS
(o0
e BORING 98-58
o . . .
P | Report Date: 03/11/99 SFOBB East Span Seismic Safety Project
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ﬁ” CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
G 3" 2" 1"3/4"  3/8" 4 10 20 40 60 100 200
100 0
I I I I I [ I
90 \ \ 10
80 \ = \X 20
£ 70 30
O]
w
= 60 40
>
: VL IR
2 50 3 50
0
Z N \
o 40 60
'_
O 30 N S= 70
& ﬂ\
20 \\ \\ \K 80
10 \\ A 90
)\\O§ E\D:§Q
T o—t—
0 =) 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
3 5.0 O0——=> Fine GRAVEL (GW) with sand and a trace of coarse gravel 1.4 54 10.5
4 6.2 0o—-0 Coarse GRAVEL (GP-GM) with silt, fine sand, and a trace of fine gravel 0.2 1705 25.1
p 5 8.1 ~~—=  Silty Fine SAND (SM) with coarse gravel 0.12
l>| 27 21.6 O>——=  Fine SAND (SP-SM) with silt 1.1 2.1 0.25
m
g GRAIN SIZE DISTRIBUTION CURVES
o Boring 98-58
B SFOBB East Span Seismic Safety Project

cisnfco-oakicurrentiodb\9858grn.odb

PERCENT RETAINED BY WEIGHT
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Plasticity Index (PI), (%)

80 | | |
KEY TO SYMBOLS \/g;\
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Liquid Limit (LL), (%)

PLASTICITY CHART
Boring 98-58
SFOBB East Span Seismic Safety Project
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SFOBB Task Order No. 5
Project No. 98-42-0058

;. Earth
=~ Mechanics

-l-'utann

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

E\D

/

/

g i
7
2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—0 12 12.6 uu 241 80 3.2
o—a 19 17.2 uu 345 117 0.9
— 22 18.7 uu 689 171 0.7
> 25 20.1 uu 689 220 24
e—o0 39 354 uu 1000 201 21

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-58

SFOBB East Span Seismic Safety Project
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=~ Mechanics

-l-'utann

1.2

1.0

0.8

A

Tf;@
/

Normalized Deviator Stress

|

0.2

0.0

2 4 6 8 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—0 43 38.4 uu 1069 244 0.6
o—a 52 475 uu 1241 372 1.4
e—aA 57 53.6 uu 1344 252 1.3
> 60 56.7 uu 1413 245 3.0

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-58

SFOBB East Span Seismic Safety Project
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0 Data at tgg plus 1 or 2 hr, with solid symbol indic‘ating extended loading increment
\
\
5
\
\
\
10
\
= \
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£
g 15 \
n \
T \
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< \
- \
20 .
N |
I
25
30
1 10 100 1000 10000
Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
’(CU\ Method: - Log: A - Loading - Unloading reloading increments.
8 50 T
>
~ Im!
E
S
c
2 30 ]
©
i)
3 20
5 A
O u]
© 10
g ™
% 0 O O L\F
8 1 10 100 1000 10000
Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)
INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 36 - Depth: 32.5m
Boring 98-57
SFOBB East Span Seismic Safety Project
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Project No. 98-42-0058 Mechanics

0 Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
- N
N
5 \
\
\
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\\ \
10 ry
S AN
& N
£ N
N
g 15 :
- \
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\
20 H—&
-
25
30
1 10 100 1000 10000
Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
’c;\i\ 20 Method: - Log: A - Loading <- Unloadin reloading increments.
2
E 16
S
c
S 12
§ [m]
3 8
c
o
O o
S 4 O
€ A
Q s
% 0 O o O - |
8 1 10 100 1000 10000
Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)
INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 46 - Depth: 41.7m
Boring 98-58
SFOBB East Span Seismic Safety Project
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0 Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
Y
— N
N N\
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5 AN
\\Q\
Se- N
S N
10 = \h
S
&
£
8 15
n
s
X
<
20
25
30
1 10 100 1000 10000
Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
§ 100 Method: - Log: A - Loading <- Unloading reloading increments.
2
£ g0
S
= [
S 60
S O
3 40
c
Q -
O 0
S 20
€
Q '-‘F
(8] O
% 0 O 7
8 1 10 100 1000 10000
Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)
INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 55 - Depth: 50.7m
Boring 98-58
SFOBB East Span Seismic Safety Project
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0 Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
S
N
5 \
\
8
AN
N\ \
N\ \
\
~_ \
S ~ \
< LN \
. N 3
£ X
g 15 < \
9 \\ \\
g \E \
< ~ \
AN \
N \
20 < \
\
\
\
25
30
1 10 100 1000 10000
Effective Vertical Stress, o', (kPa)

Fitting - Sqr. Rt.: O - Loading O- Unloading Solid symbols indicate
§ 100 Method: - Log: A - Loading <- Unloading reloading increments.
2
£ g0
S
c
2 60 1
©
i)

3 40
c
o
@)
S 20
€
Q0 ] [m] C
Q 0 o | 1437 n—=o
% A
8 1 10 100 1000 10000

Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 63 - Depth: 59.9m
Boring 98-58
SFOBB East Span Seismic Safety Project
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No Consolidated-Undrained Triaxial Compression Testing
Performed For This Boring
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No Consolidated-Drained Triaxial Compression Testing
Performed For This Boring
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No R-Value Laboratory Testing Performed For This Boring
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No Corrosion Testing Performed For This Boring
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Plasticity Index

0 10 20 30 40 50 60 70
0 0
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B ° —40
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B O —160
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~ | — e
K= = A B -05_
S 40 o
[ | 7] o
(a] B A N
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[ A -
55 —1180
60 N |
— KEY TO SYMBOLS —| 200
B ®  Young Bay Mud 7]
- O Merritt-Posey-San Antonio B
65 B A Old Bay Mud/Upper Alameda Marine |
- v Artificial Fill —1590
70 -
B — 240
75 ~

PLASTICITY INDEX PROFILE

Boring 98-58
SFOBB East Span Seismic Safety Project
PLATE 98-58.12
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Liquidity Index
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B KEY TO SYMBOLS —|200
| ®  Young Bay Mud |
B b Merritt-Posey-San Antonio |
B A Old Bay Mud/Upper Alameda Marine |
- v Artificial Fill B
B — 240

SFOBB East Span Seismic Safety Project

LIQUIDITY INDEX PROFILE
Boring 98-58
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Sensitivity
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SENSITIVITY PROFILE
Boring 98-58

SFOBB East Span Seismic Safety Project
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Preconsolidation Pressure (kPa)

0 500 1000 1506)
| ,
Preconsolidation Pressure Interpreted From: —110
Filled Symbols: Casagrande (1936) Method —
- Open Symbols: Becker et al. (1987) Method —120
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PRECONSOLIDATION PRESSURE INTERPRETED FROM CPT DATA
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PROJECT NO: 98-42-0058 START DATE: 10/7/98 DRILLER: Pitcher Drilling Company
BORING: 98-59 (9m right of W. Sta. 89+77) COMPLETION DATE: 10/9/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1839435 N648325 MinJit 5 10 15 20 25 30 1 3 4 5 6 71 8 9
CA State Plane Zone 3, NAD83, Meters CORING RATE :rac.;ft FRACTURE DENSITY
Min/m 59 40 60 80 rac./m 10 15 20 25
g . Psi 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
S Elf|g = 20 40 80 80 WPa 20 40 60 80 10
= - =) T T T T T T g T T T T
; ':I_: E i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 UNIT WEIGHT Elf: SOIL UNDRAINED SHEAR STRENGTH
w Q| » |# GROUND ELEVATION: 3.5m (MSL) i 14 16 18 20 50 100 150 200 250
b [JPAVEMENT, Asphalt Concrete over Aggregate Base (0-2m)( *
3 Fine SAND with silt (SP-SM), medium dense, brown
b
72 28 | -moist at 1.8m P @
P
> 2 ey e R
'_1 -greenish gray below 4.6m
i 15 | -with shell fragments at 4.6m = @ ° o
P2
0}
b e oo &
i (7.3m)
| Fat CLAY (CH), firm to stiff, olive gray
| 8 pusH | -with shell fragments
-lean clay to 10.4m B o+ e ES
)_5 -with fine sand seams, 7.9m to 9.8m
= 9 q>
Ps SAVE
B 10 e TP o4 QO &
p-7 -with an H2S odor, 10.7m to 12.8m >
B 11 PUSH | -with silt pockets, mica, and gas blisters, at 11.0m [ e $—0
| 1]l
- 12 3
}_9 PUSH | -with sand pockets and partings, below 12.5m [ ®--F ocl A
- 13
P-10
| 14 3 @ [ ) o
P-11
- 15
P12 PUSH (sm) e ® = —A—Ad>
h Silty Fine SAND (SM), dense, gray O
B -with clay pockets and seams, and shell fragments, at 15.5m
P13
i 4 -with clay pockets at 17.1m v ™ ° & o
P14
i (18.3m)
§_1 5 7 19 Fat Clay (CH), stiff to very stiff, greenish gray @ '. S + 8 > * &
| 194
P . . .
B 204 -with sandy silt pockets, a few sand pockets, and gas blisters,
PUSH | at20.1m +- @ (@] A $
’_17 1 \")
B 214
i <O
P18
B 224 5>
(22.6m)
P19
Fat CLAY (CH), very stiff, greenish gray
i 28 -with shell fragments, brown mottling, and a few calcareous O S A - ---—400 S O &
’20 nodules, at 23.2m
o
P21
- \Y|
P22
i SAVE | -with sand pockets and a few shell fragments, at 26.2m n L
P25 SR O
[ (27.4m) o
’-24 Fat CLAY (CH), very stiff, greenish gray
i \g
Pos ]
| 29_
G 19 | -with silty sand pockets and calcareous nodules, at 29.3m @ 4eeee-- o ----1 o0 & ® ¢
-26 i
| 30_
i oD
P27 @
- 314 Vil <
Pos ]
| 32_
’29 h PUSH | -with a few silty sand pockets at 32.3m + 0@ —+ A ﬁ ¢
| 33_
P3o ]
= 34-
b (34.4m) >
-31 y Fat CLAY (CH), very stiff to hard, greenish gray
B 35 -with a few organic pockets and a few silt pockets, at 35.1m
b | 30 50 TEEEEEES eeeet o *>
-32
= 36-
Pas il ol
= 37-
P34 i
| 38+
'35 i SAVE | -with fine sand partings at 38.4m - L
| 304 [TOTAL DEPTH: 38.7m BACKFILLED WITH: Cement Grout | | [ T h w ) e g M
t .
— r—36
>
m
o LOG OF BORING AND TEST RESULTS
(o0
e BORING 98-59
o . . .
| Report Date: 03/11/99 SFOBB East Span Seismic Safety Project

c:\snfco-oakiodbl11x1719859m.odb


.
 


o

BZ'65-86 31V1d

S, [kPal

100

80

60

40

20

Vane Size used: Dolphin Medium

(30 Degrees Corresponds to 8.3% Shear Strain)

0 30

60 20 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 9.1m
Boring 98-59
SFOBB East Span Seismic Safety Project

270

300

8500-Z-86 "ON 303f01d
g "ON 19pIQ YseL 849048

’
Y,
\
o
=
S
=
-
=

SIIUBYIIA[ _:

auan]




o

q¢'6G6-86 31V'ld

s, [kPal

100

80

60

40

20

Vane Size used: Dolphin Medium

{30 Degrees Corresponds to 8.3% Shear Strain)

0 30

60 0 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 10.7m
Boring 98-59
SFOBB East Span Seismic Safety Project

270

300

8G00-Z1-86 "ON 103loid
G 'ON J9piQ dsel g904S

’
Y,
\
o
=
S
=
-
=

SIIUBYIIA[ _:

auan]




o

0C°659-86 31V1d

S, [kPal

100

80

60

40

20

Vane Size used: Dolphin Small

(30 Degrees Corresponds to 8.3% Shear Strain)

0 30

60

90 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 12.2m
Boring 98-59
SFOBB East Span Seismic Safety Project

270

300

8G00-Z¥-86 "ON 103loid
G "ON J8piQ dse] 9904S

=1
S
=
-
=

SIIUBYIIA[ _:

auan]




PZ'66-86 31V1d

S, [kPal

300

240

180

120

60

Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)

0 30

60 90 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 24.4m
Boring 98-59
SFOBB East Span Seismic Safety Project

270

300

8G00-Zt-86 'ON 199[0id
G 'ON J8pJQ Ysel 8904S

’
Y,
\
o
=
S
=
-
=

SIIUBYIIA[ _:

auan]




o

®92°'66-8631V1d

S, [kPal

300

240

180

120

60

Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)

T

—

60 90 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 27.4m and 28.0m
Boring 98-59
SFOBB East Span Seismic Safety Project

270

300

8500-C-86 "ON 109f01d
g "ON 19pIQ vsel g804S

y
il
d ||
P
==
55
g_»
s =
B,
[¢]
@

auan]




o

4C°6G-86 31V1d

S, [kPal

300

240

180

120

60

Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)

N

0 30

60 90 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 30.5m and 31.1m
Boring 98-59
SFOBB East Span Seismic Safety Project

270

300

8600-Z¥-86 "ON 193[0)d
S 'ON 49pI0 ysel 9904S

1 I
d |
=E
g2
s =
S,
()
w

auan]




S, [kPal

6z'65-86 31V 1d

0 30 60 90 120 150 180 210 240 270 300
Vane Rotation [deg]

39
i
S w
Zz -
°© &
© ~
® O
Vane Size used: Dolphin Small rlg %
o
(30 Degrees Corresponds to 8.3% Shear Strain) S 5
o
[4)]
300
240
180
120
0]
=
0
a
=

=
@
(<]
=
i)
=
[e]
»

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 33.5m and 34.1m
Boring 98-59
SFOBB East Span Seismic Safety Project

auan]




o

Yz'65-86 31vld

S, [kPal

300

240

180

120

60

Vane Size used: Dolphin Small

(30 Degrees Corresponds to 8.3% Shear Strain)

0 30 60

90 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 36.6m
Boring 98-59
SFOBB East Span Seismic Safety Project

270

300

8500-Zt-86 "ON 109l0.d
G "ON 19pIQ seL 8g04S

Y,
\
o
=
S
=
-
=

SIIUBYIIA[ _:

auan]




SFOBB Task Order No. 5

Earth |—.|=n.~n.
Project No. 98-42-0058 Mechanics

ALIAVHO 2 NS
OI4103dsS o o
el
Q
S1Ss3l =
®TY
IvNOlLIaavy nE8
WST
=88
o SO3%
3 So=
E X
S1Ss3l T B e B i naniit GEEEE| EEEEE EEEEP] FEPES EEPEY EERES PEEES EEEEES EEREE PEEE S
NOILOVdNOD a g < x
32
=X
<E
> 88
E b e e e .
=0 c& BEL
=2 9]
8 T 232
Qe
Qo
= 3 ELEY:
®© C =
x g 8sso
S ertUrTTCTTCTTUrCTTTTT T T T 569582
£ o ]
< £3588
< ETO Y
s nn
- Py T [OX]
_|I_EA £ 5 <TOXO »
O S
LAM .................................................................................... =
2= 5 - - =
=0k og =) =) (6]
— = - N (0]
—
. - £ w 2
L 82 = Pzl A
< SRR NN I (ORI 'SR NS SRR ISR NN USRI SN NN RN ESRIUNS RN IR [TR]
2% S 25 55| = 2>
3% 28 1> S|l B
= e= T 92
4 z T Ll S
R S e L S e ASnd SEREt RESEL LRSS SECES SRSt SRRRE SRS zz Ss | W G
- £ 0 S
= 33 2 28T=q (0p)]
cx 3 Sy 0 >=
2 Ey "y [ m (@]
(edx) ~ ~ © anan.Gw ! m
ANVA ILOWTY g g E: _nlv Ra
13
-3 B
0 5 % =
L = ] 2= 5 (=
X =3 S0 S —
UB .................................................................................... 50 2 Ot c
S~ o £ 35 [y o @©
= o ® =
= £Q P O S B o
Sw o e= N R 1 B T )
b e e R EaEtt R R B e b R e R R B Rt EEEEE X 25 —
pd @SS & O
=< o o) o~ SR39 & ....M_u
= oQ ~ = nop0< [I'S
> 5= N 2 32822 | (o]
@ c=25
= 11 I
= © - =
T S 5Q 5005 m
TE Fo< 20 __E_.___._ (1’4 m
O 11ttt Log 2 <
< 5 .~ 523 = O
zZ> i58 hDooa M
w = on X L
oo
0748 -GN O N R Ay s ER S I = n
o ) —
i £t 2 5| B g 7
o =
= g
? -
03 - =
2% i © © © o> .
8 o
w - T2
2 N H N R - caL 222
n © < [} o S
L Wm [} N © TW%
=54 2 = 2 c28 0
= o= e e e ] SS8a g
Z I © o) © < ®WPR®
@) = hud pad pd e 2 S
= (S (S (S S © Exg
€
_AM .................................................................................... mu.m
(@) g o - < © 0 SFiLC
O a2 Y ~ Q - -
5 5
- =yttt 1T r ettt LD
= — 2§
z 48 3 2 ) 5| s . 28
z 58
a  rTTUTUTTTTrTYTCTUTUTTITrTYTUTUTUTTTTCTUCTrTUTUOtrtoorrr Tty S 58
- oz | o N © 0 =) - ) X pss I z § =0
=R N N N < < < ™ ™ ™ m Memm
B9 S&
n < = m.mah
= Q0
o %C.m.mm g3
g 3 S o o) © ~ |F oESE 253
o mNo - o~ ™ < 0 ~ < o 2 h o Q ©0 © ~ m.,u“Lﬂ.W, Wmmm
Ty] @ £ 2830 | sgEE
I i bkt hEEEES EEEET] EEEEE EEETES EEEPE SEEEE EEEEET EEPTE SEFEE EEEEE! SEEET SEETES EEEEE SEEEE 832583 | 5Ea3
=23 T i e B
(=2} Ee o 0 o < © o~ - o ~ e - N © © o € "uwun7y 3 mm
w = o © 0 © © © ] I = b b o o o o mhMuuHU s =

PLATE 98-59.3a

A

c:\snfco-oakicurrentiodb\98-59suma.odb



SFOBB Task Order No. 5

Earth |—.|=n.~n.
Project No. 98-42-0058 Mechanics

ALIAVHO © o
OI4103dsS o o
el
Q
S1Ss3l ®
-]
IvNOlLIaavy T o 53
WST
2=
=00
SN gOo%
= o o+«
S E X
S1Ss3l TS R e B e e e S e e e ET s EETER] EEPTE EEEERE EEPEE SEETE 3
NOILOVdNOD a g < x
32
> =
<€
(o<}
> 28
= e e
= b .
— £ - @
= c& 5 g2
N = = 39
oW  oeprrerr nnwm.
RE T L5322 ¢
o = 3885w
O .................................................................................... = E=c
© g T580%
«§ §3585
o ETO Y
s nn
- Py T (SR}
_|I_EA £ <TOXO »
GI 2
B~ SRR EEEE et EEEEl EECEE EEEES CEREE RETEE [PER) UCED SETES EEPRSI SEREE (PPN SERES SRPRS ~
== w .| +=2
=0k og =) (@]
= = 7] (0]
—
= o
=3 -
S il o
- R I S R AU S IS N DU I U R A S B E 38
o X 3% o 0 Em S5 - ..W:
£Q © - 2 OO S
- < g=| = > £Z g D
T R et LR B B si] SORCT RUTES CRURE DEFLE SRERS EEREE SELRS zz g2l W
T 55| o ez | o
o 3 Q
Sx O
2> ~ MD_m__ s m m (&)
5 " =
(ed) o | o Fo ol 3 |S«%Ec3 O o E
INVA 3LONTH 8 R S x o - o [2)
ST ) ~ - & ge
ES @ O < P o9 < nS
[ oS Y 0 S 9
4 x= TP = -
w oo = 3] o = C
= 5 gg 2 ©
= s - ~ S3 _w B O
= £Q T} o O S B o
A|nE =3 B2 © suw-2 9 A %)
= JRLNNS IR ERRUUI DRSRPUpU ISR NP Pt PPN SR ISP NNPRpI PRSP ISR NP SRR R L2822 il |
Z S-l=)
22 i - ¢ 552 | @
> 28 ~ ~ 8807
5= [ p= 22%22 | O ©
o S5c.=22 L
o 4] 2883
=4 3¢ BOGE W m
|- [OF= c M
G_Aln AP N N A A Y AN I A R I I A B 203"z < %
zZ> MW% hDooa M
w = on X L
fa X
0748 -GN O N A A R At ER SN I = n
TS e _ S [T} ~ ~ ~ U
onu gg ~ o o o -
52| ¥ = b = e (/2]
°
o
@ =S
oy N 0 N
2% S .
% == T 22
2 e T S S e e S s AT B B e 23%
n ™ © < [} o S
] e o) © ) < ~5@
22 2 4 4 e =220
= o= e e ] SS8a g
Z - o ) o - ®WPR®
O =5 Yo I} - -~ Yo m__ I
= S S [S] [S] S Exg
.................................................................................... i}
[T =
A Ny o N < @ =] HTF
m s « ~ ~ « [
5 5
- T ttcccr--"t - trtrT 1Ttttk T =)
= —~ 25
m 48 @ 3 3 P N 5 £8
S Es
Q ettt S 83
—_ — 2 To
eg| 8| s | & « R 8 2 z g ge
£ 883%
0w C = ®©
28 =8| 8§3e=
o ©O=ET | £953
gs © o) o - N < 0 2 g © 3 © @ 5 Y |FeESE | Eoss
o) E2 - - «Q o~ « 5 « < 2 Y < 39 3\ 2 S |s2202| 8522
n @ = 22235 | §8EE
SO SR A U SRS AN PRI S N SRS SR F SR A S S— 50285 | 5858
=] T €523 | " g
[(«;) [, 0 ~ o~ © ~ ™ < ™ [} o~ < [1o) [1o) < o |€ " m 5 8&
LE 1) 1) ~ © © =} =} - - I} < © © ~ Q|80 1 n 23
a ~ ~ ~ -~ -~ N N N N N N N N N N S=SoOo o .

PLATE 98-59.3b

A

c:\snfco-oakicurrentiodb\98-59sumb.odb



SFOBB Task Order No. 5

Earth |—.|=n.~n.
Project No. 98-42-0058 Mechanics

ALIAVHO
o1d4103dS
2
S1s3l ®
R
IvVNOILIaav [§) nE8
O ¢
—Inm
=308
O~ TOX
=8 5§08
S E X
S1s3l T B e B i naniit GEEEE| EEEEE EEEEP] FEPES EEPEY EERES PEEES EEEEES EEREE PEEE S
NOILOVdANOD o € < ¥
32
> =
<€
Og
> e
E "
=0 c& BEL
=2 9]
8 T 232
o w T 85072
ok S w85 eE
8 2 ELEn
.................................................................................... - 5902
O = T 203D
< £3582
< ETO Y
s nn
5] [GN)]
LW =D froxd
L W< £33
ok = P
o< 5 - -+
Shi S 3
n 2
= o
o © £ Ll fu
8 g -
- o= e ¢
1 AU e I Y < S O U O I O izl o
2% iz > 28 55 = >
EQ < »T OO0 n
2= g= @ eEg oo w ...n_l.V
e e B e e e B R R S 2: 1MW 3
[ iy & >aT2@ (0))
S < S 068 P
5= ~ gL FO | > o
(= __mu» R_.—dnhV
S —
(ed) o | @ | 2 B Sattn Oow E
ANVA 31LO0N3Y > 5 S pa & - o n
13
(7)) ST M% M g%
_m_RLT 8g £& 6 c
n e e e e ] o B = C
2 ul 5 _ ~ ,.mm m m o ®
<5 £g g 2555 | g @ 2
=4 @ i 3L g0 )
.................................................................................... =2 0= |
ZZz o= ) &) @ ) mm.mmu -~
MA R © %) o © ngo0< L 0
> cx S - ~ @ 2 0T 0 ©
5= - - - - w03 0
£ 8523 w
- =l o Q
T w mM% ..mvm&%u_hu > m
[l Lo c non Wy (14 m
S B e B I B e B S S e ! R R Bizil| &
zZs m%%, hDoovd M O
w = on X L
o
9748 -GN O N A R St ER S I = n
TS o ~ =) © =
ny g¢ © o [
52| B ~ = n
S
=)
» =9
S .WM
o0 g8 2z
2 M uH P 222
(%)) 2 E @ 0 () eum.m
[N} 53 o © o 5@
= FZ - - « (= )
R 2N IS U PPN RN NN IR SRS R A NP PIPI AP PN RN AN S Sa 3
Z 2 g o 2 ) m_m%S
— = o
D - S} [S) S} o o W:F
E b e §5¢
m o o 0 ~ - ® 2Fi
O s - N - N ~
18 5
- =yttt 1T r ettt LD
52
m a3 o ~ ) 0 @ 58
E — < 's} ~ wn w0 w0 5 mm
z §8
Q  UTTrTTTUTTrYTTTTTTUYTCTCTCTTTT T T T Y T T T T 88
- os © < - < © - & S5
=< ™ 0 o~ ™ 3] < S 29
= Q 206
0 © 8838
23 o3| 83e=
) o O=ET £°53
25 o < I S) 1) < = o © ® © @ FoESE | 25z
9 T Z [sel @ < < @ o« < < [3p] < [3p] [3e] nchw smu.mmb
e » 28325 | 5EBE
] Sy EUpuptyu PRSI SIS EppUPUpRY SEPIUpUPH JRpUpUUN FIpUp U A R U] [ [ S R ——— CSO3a35 | 5888
(-] - MMUHM. - gB
(=7} = - ] 0 - ] 0 0 - < «© © ~ E=STI] 5 Sf
&LE ] I o - o o ) < T} © © o eCLL__ B
o N N @ @ @ @ @ o @ @ @ @ k- .

PLATE 98-59.3c

A

c:\snfco-oak'currentiodb\98-59sume.odb



© CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS

9’ 3" 2" 1"3/4"  3/8" 4 10 20 40 60 100 200
- 100
: 00T H T T 0 0 g
H T
2 3 g
8 90 10 >
N
Ny Q9 x
3 80 20 Lo
N o
5 23
= 70 30 & &5
o = [¢)
w >
2 60 40 @
& \ n
(D =
z 50 50 'i:
5 \ m
0 14
< =
o 40 60 =
= [
Z O
8 \ i
30 70 W
& \J o
o
20 N 80
\\ ﬁ§\&
10 N e - 90
o il e A
0 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE|  MEDIUM FINE to CLAY (plastic) H
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
2 35 0——0  FINE SAND (SP-SM) with silt 13 30 023 =z
3 5.0 O——0a  FINE SAND (SP-SM) with silt 14 32 023 ;:’ré
20 17.2 ~——=  SILTY FINE SAND (SM) 0.20 z.

GRAIN SIZE DISTRIBUTION CURVES
Boring 98-59
SFOBB East Span Seismic Safety Project

¥'6G-86 31V1d

I

cisnfco-oak'currentiodb\9859grn.odb




AA/GG/E0 \Sueledy]

c:\snfco-oak'curr

o

G'69-86 31V1d

entiodb\9859pla.odb

Plasticity Index (PI), (%)

80

70

60

50

40

30

20

10

\
>
\%
\//

KEY TO SYMBOLS Q;.Q/ /
®  Young Bay Mud Q& S
O Merritt-Posey-San Antonio Qé \;L
A Old Bay Mud/Upper Alameda Marine \y (\rb\\’

v Artificial Fill Q-
/ N
A ‘\(\@'
4 /’w”
/ L
/ /
/ . /
. ¢ -
/ ° 7
/ [ /
S
ct P
/ // MH or OH
/
CLML ___“~ ML Tr oL
1
10 20 30 40 50 60 70 80 90 100 110

Liquid Limit (LL), (%)

PLASTICITY CHART
Boring 98-59
SFOBB East Span Seismic Safety Project

120

8500-21-86 "ON 308[0id
G 'ON J9pJO Xsel 9904S

3
il
|
=
=
&
=
-
=

SIIUBYIIA[ _:

auan]




‘l'-llGRIl
SFOBB Task Order No. 5 i Earth
Mechanics

Project No. 98-42-0058

1.2

1.0 W%;

0.8 /:

0.6

4
/

Normalized Deviator Stress
~

0.2

0.0

0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
6—0 15 12.6 uu 241 72 1.1
B——a 18 15.5 uu 345 82 1.1
—N 34 325 uu 931 154 0.8
Deviator stress normalized with respect to maximum deviator stress.
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PROJECT NO: 98-42-0058 START DATE: 11/3/98 DRILLER: Pitcher Drilling Company
BORING: 98-60 (Centerline W. Sta. 90+89) COMPLETION DATE: 11/6/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1839546 N648349 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9
CA State Plane Zone 3, NAD83, Meters CORING RATE :rac.;ft FRACTURE DENSITY
Minm_ 20 4 &0 8 TMs 0 15 %
g . Psi 4,000 8,000 12,000 16,000
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH
e} £ 'g'._J 14 s 20 40 60 80 Pa 2o 40 60 80 100
= - w =) i =t et T = > > = = = T
; ':I_: E i BLOW E KCF 0.09 0.1 0.11 0.12 0.13 1.0 2.0 3.0 4.0 5.0 6.0
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH
w Q| » |& GROUND ELEVATION: 3.4m (MSL) b 14 16 18 20 50 100 150 200 250
B ety | PAVEMENT, 0.2m Asphalt Concrete over 0.3m Concrete (0-5"]) |
- o BAG Fine SAND with silt (SP-SM), medium dense, brown
’2 -moist to 3.0m
-with clayey sand pockets at 1.5m
B 12 yey p o ©
;0 2g | -with shell fragments at 3.2m NEamf e ©
i Il
: 14 -gray below 4.6m - ° o
|
| 9 -with shell fragments, at 6.1m 4% [ J O
| (7.6m),
- 3 Fat CLAY (CH), firm to stiff, olive gray @ B SEEEE B <
B i -dark gray and with sand, at 7.9m
| 4 R PUSH | -with shells, sand pockets and silt pockets, at 9.4m 1 | S 4
P , ,ato. riinignptooe A 5
10+ -lean clay below 10.1m
B R SAVE | -sandy lean clay with an H2S odor, at 11.0m
'—8 p 1]l ® Q *
i 124 .
-with many sand pockets, at 12.2m -4--- @4
i b PUSH | -clayey sand, 12.5m to 12.8m ++_.+ o A
> ]
7'10 | -with many sand pockets, partings and a few shell fragments, at
" PUSH | 14.0m SRS | og S A®
- (15.2m) ok
'_12 64 Fine SAND with silt (SP-SM), very dense, olive gray o | ° © o) >
- v
5 X (16.6m)
- ,f PUSH Fat CLAY (CH), very stiff, greenish gray to gray
'14 i -with many sand pockets at 17.1m o
- 184
B h PUSH | -with gas blisters and a few black stains, at 18.6m === . il el + 8 f& *
Pie
- 20- A <O
- ] ®
?—18 ” A PUSH | -with organic pockets, at 21.6m Ty bl ] A .€>
s i (23.2m) <
| 0 —V Fat CLAY (CH), very stiff, greenish gray O
- 244
i SAVE o o .
’_22 i Vi -
i 264 N>
i 1 >
; i (27.4m)
%24 b - -
f PUSH | Fat CLAY (CH), very stiff to hard, greenish gray Y
28+ -lean clay to 29.0m +o + a A & L 4 &
L i 0
’-26 1 W
i 30
B R -with sand pockets, below 30.5m Sprrrrinie “@-roh
| | PUSH Vil *
Pos ]
- 32- >
| ] (04
’-30 l SAVE
| (34.4m) e ®------ o S @
B Fat CLAY (CH), very stiff to hard, greenish gray
N
P32 "
- PUSH | -greenish gray and with organic stains and gas blisters, at 36.9m -+ ®o--D -+ A P ® PS
’-34
i (g
B o
’-36 ith silt parti t 39.9
B PUSH | -with silt partings at 39.9m Rkl LR EErL -+ 00O b < ®
i Vil L L2
P35
B SAVE | -with organic stains at 43.0m
+@-oonn-e + o ® .
P40
P42
B PUSH | -with silt pockets at 46.0m @ + O 06“7 o @
i ] TOTAL DEPTH: 46.3m BACKFILLED WITH: Cement Grout
’-44 ]
i 48+
E r-46 ]
>
m
i LOG OF BORING AND TEST RESULTS i
©
@ BORING 98-60 P Mochanics
©
—_—

Report Date: 03/13/99

SFOBB East Span Seismic Safety Project

ci\snfco-oakiodbl11x17198-60m.odb
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Normalized Deviator Stress
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Strain in Percent

Maximum

12

Confining  Deviator

Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
6—>0 8 9.6 uu 172 58 1.5
—0a 12 12.5 uu 241 79 1.6
H—n 16 14.2 uu 276 69 1.1

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES
Unconsolidated-Undrained Triaxial Compression Test
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Normalized Deviator Stress
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Strain in Percent

Maximum

Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
e———o0 21 18.6 uu 689 136 0.6
o—a 29 27.9 uu 862 226 1.5
&~—an 38 40.1 uu 1103 190 43

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
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