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Geotechnical Data Report Volume II

1 Introduction

This Geotechnical Data Report (GDR) provides data collected from several sources and under
several contracts. It is presented by Santa Clara Valley Transportation Authority (VTA) for use by
design-build contractors in the BART Silicon Valley Phase Il Extension (BSVII) project in San Jose,
Santa Clara County, California.

This report constitutes Volume Il of the GDR. The report collates various Geotechnical Reports
produced by URS Corporation, ENGEO Incorporated, and HMM/Bechtel Joint Venture
(HMM/Bechtel) during the period 2003 to 2010 for BSVII (formerly Silicon Valley Rapid Transit
Project).

2 Limitations

VTA has included the reports in Volume Il of the GDR solely to provide factual information.
Some reports included in this volume contain opinions, design values, or interpretive statements
regarding the data compiled for previous procurement approaches which differ significantly
from the current procurement method. All interpretations, conclusions, or recommendations
within these reports were not prepared for this project and may not be relied upon for any
purpose in connection with this procurement or any project resulting therefrom.

The user of these data acknowledges that MMW makes no representation or warranty, express
or implied, as to their correctness, accuracy, or quality of any data or opinions contained in the
reports prepared by engineers other than MMW included with Volume Il of the GDR.

It should be noted, certain design elements may require further environmental analysis under
CEQA and/or NEPA, which, to the extent required, would be completed prior to approval by VTA
of any contract that includes any such design elements.

3 Available Data and Information

Table 3-1 summarises the reports included in Volume Il of the GDR. Each document report title
has been linked to a respective cover page bookmark.
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Table 3-1. Reports Included in Volume Il of the GDR

Report Title Date Originator Location
Geotechnical Exploration Findings and

Recommendations Report. Volume II:

Tunnel and Underground Stations 10/10/2003 URS Corporation SVRT Alignment
Segment - 10% Conceptual Engineering

(PO501-PW-08-0852)

SVRT Project-Tunnel Segment Along tunnel alignment
Geotechnical Data Report Volume | Of VI 9/23/2005 HMM/Bechtel based on April 2005 PE
(P0503-D300-RPT-GEO-002, Rev. 0) (S1 Track)

SVRT Project-Tunnel Segment Along tunnel alignment
Geotechnical Data Report Volume Il Of VI 9/23/2005 HMM/Bechtel based on April 2005 PE
(P0503-D300-RPT-GEO-002, Rev. 0) (S1 Track)

SVRT Project-Tunnel Segment Along tunnel alignment
Geotechnical Data Report Volume Il Of VI 9/23/2005 HMM/Bechtel based on April 2005 PE
(P0503-D300-RPT-GEO-002, Rev. 0) (S1 Track)

SVRT Project-Tunnel Segment Along tunnel alignment
Geotechnical Data Report Volume IV Of VI 9/23/2005 HMM/Bechtel based on April 2005 PE
(P0503-D300-RPT-GEO-002, Rev. 0) (S1 Track)

SVRT Project-Tunnel Segment Along tunnel alignment
Geotechnical Data Report Volume V Of VI 9/23/2005 HMM/Bechtel based on April 2005 PE
(P0503-D300-RPT-GEO-002, Rev. 0) (S1 Track)

SVRT Project-Tunnel Segment Along tunnel alignment
Geotechnical Data Report Volume VI Of VI 9/23/2005 HMM/Bechtel based on April 2005 PE
(P0503-D300-RPT-GEO-002, Rev. 0) (S1 Track)
Geotechnical Report - .

Yards & Shops Segment 5/24/2006 ENGEO Newhﬁll Yard Mallntenance
(PO504-D400-RPT-DE-008, Rev.0) Facility, Santa Clara, CA
Geotechnical Report Supplement -

Western Area Guideway Yard & Shops 8/29/2008 ENGEO Sa\rlm\‘i:SéI:?artSatlattc;on
(P0504-D400-PRT-DE-008, Rev.1)

Central Area Guideway GDR - Phase Two Along tunnel alignment
65% Engineering Design Investigation 12/16/2008 HMM/Bechtel based on April 2005 PE
(P0503-D300-RPT-GEO-004, Rev. 1) (SI Track).
Central Area Guideway Coyote Creek Santa Clara Street Bridge
Geotechnical Investigation Report 1/21/2010 HMM/Bechtel over Coyote Creek

(P0503-D300-RPT-DE070, Rev.0)

in San Jose, CA
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excavation. Furthermore, in this report, we describe the results of our liquefaction
potential analysis. The opinions and conclusions have been based upon the results of
widely spaced explorations, laboratory testing, and limited engineering analyses we
conducted as part of our scope, as well as engineering judgment and local experience.

In this report, we refer to URS’ report dated January 11, 2002 entitled “Preliminary
Geotechnical Exploration Report, Silicon Valley Rapid Transit Corridor, Alternative 11 —
BART on UPRR Alignment, Alameda County and Santa Clara County, California”
(Project Number 95-00112023.00). That report presented our opinions regarding the
geology, faulting and seismicity for the entire alignment from Warm Springs to the Santa
Clara Station.

Preliminary design considerations were to be evaluated and presented in our technical
memorandum for Task 25.2, Tunnel Engineering, of the 10% Conceptual Engineering
phase of the project. Work on Task 25.2 has been suspended, as directed by Earth Tech.

Preliminary design considerations were to be evaluated and presented in our technical
memorandum for Task 25.3, Underground Station Engineering, of the 10% Conceptual
Engineering phase of the project. Work on Task 25.3 also has been suspended, as
directed by Earth Tech.

In developing URS’ preliminary opinions and conclusions, URS used the most current
10% Conceptual Engineering drawings and cross sections provided by Earth Tech dated
April 28, 2003.

Messrs. Stephen Huang, Michael Larson, and Thomas Pennington performed the
geotechnical analyses and assisted in the preparation of this report. Mr. William
Bischoff, Principal Geotechnical Engineer, provided peer review for the geotechnical
aspects of the project. This peer review was in accordance with the URS Corporation
Quality Control Plan. The undersigned provided management oversight of all aspects of
our professional services and the preparation of this report.

We are pleased to have been of service to Earth Tech and the Santa Clara Valley
Transportation Authority (VTA) on this significant project. If any questions should arise,
please contact our office.

Sincerely,

Paul J. Boddie, G.E. 00152

Project Manager

Enclosures

URS X:\Major_Project\BART_S)\95-00112023.00\Geotech_Reports\TM’s\GeoTech Report CDs\BSJ3,\SVRTC_DataRprt_Coverltr.doc
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SECTIONONE Introduction

1.1 GENERAL

This Geotechnical Data Report presents the results of recent subsurface exploration
performed between October 2002 and July 2003 to further study the subsurface
conditions along Segments 3 and 4 of the BART Extension to Milpitas, San Jose and
Santa Clara project. Segments 3 and 4 are located in downtown San Jose, California.
These explorations supplement the findings of our January 11, 2002 “Preliminary
Geotechnical Exploration Report.” For convenience, we have included an updated
discussion of the geologic and seismic setting. More specifically, we provided further
clarification regarding the proximity of the alignment to active and inactive faults for
inclusion in the Administrative Draft EIS/EIR. The results of previous subsurface
investigations that are in close proximity to the corridor are also included. The limits of
Segments 3 and 4 are summarized in the table below. Note that on the most current 10%
Conceptual Engineering Plans dated April 28, 2003, Segments 3 and 4 are referred to as
BSJ3 and BSJ4, respectively. The two different Segment designations are referenced
throughout the text of this report and are considered interchangeable.

S Station Limits (feet) Length Location
egment
Begin End (feet) City County
BSJ3 560+00 643+62 8,362 San Jose Santa Clara
BSJ4 643+62 825+00 18,1382 San Jose Santa Clara

Note: 1. At Station 648+50, S1 648+50 BK = S1 641+65.665 AHD
2. Actual Distance = 18,822.335

The entire BART Extension Project alignment is presented in Figure 1, BART Extension
Alignment and Segments, whereas the limits of Segments 3 and 4, as well as location of
the proposed tunnel alignment and underground stations are presented in Figures 2 and 3.
The locations of BART Extension Project field explorations located along Segments 3
and 4 are presented in Figure 4, Exploration Location Plan — Segments 3 and 4. BART
Extension Project field explorations are presented again with existing explorations in
greater detail on Figures 5 through 7, Site and Field Exploration Location Plan. Figure 8
also presents the locations of monitoring wells installed near the Civic Plaza/SJISU
Station. A generalized soil profile and logs of borings along the tunnel alignment are
presented in Figures 9 through 12. Plan and Profile Sheets 38 through 57, i.e. Drawings
C138 through C157, provided by Earth Tech, are presented in Appendix A as a reference.
Cross Section Sheets 17 through 26, i.e. Drawings C190 through C199, are also included
in Appendix A. A detailed description of the main features planned along Segments 3
and 4 is presented in the following section.

It should be noted that the BART Extension Project tunnel alignment through downtown
San Jose includes a majority of Segments 3 and 4, as demarcated in Figure 1, BART
Extension Alignment and Segments. A separate Geotechnical Memorandum entitled
“Silicon Valley Rapid Transit Corridor, At-Grade Track and Retained Cut (U-Wall)
Track, Segment BSJ1, Fremont and Milpitas, California, Segment BSJ2, San Jose,
California, and Segment BSJ5, San Jose and Santa Clara, California” dated August 15,

m X:\Major_Proycct\BART _SN95-00112023.00\Geotech_Reporis\TM's\BSJ3,4 Data Rprt\SVRTC-Tunnel+StationDataReport.doc



SECTIONONE

2003, presents results of our subsurface explorations along Segments BSJ1, BSJ2, and
BSJ5.

1.2 PROJECT DESCRIPTION

Presently, there are several design options for the BART Extension Project tunnel
alignment through downtown San Jose. For the Alum Rock Alignment, two (2) design
alternatives are under consideration and are presented on Figure 2. The alternatives are:
(1) US101/Diagonal Option, which consists of above grade track until the alignment
crosses Lower Silver Creek, whereupon the tracks transition to below grade track
(subway), and (2) Railroad/28" Street Option, which consists of the at-grade track
transitioning to below grade track north of Las Plumas Avenue and continuing below
Lower Silver Creek and US101. For the Crossover Track, two (2) design alternatives are
under consideration and are presented on Figure 3. The alternatives are: (1) West of
Civic Plaza/SJSU Option, and (2) West of Market Street Station Option. For the
Diridon/Arena Alignment, two (2) design alternatives are under consideration and
presented on Figure 3. The alternatives are: (1) North Option which consists of the
tunnel alignment following immediately south of W. Santa Clara Street after passing
under State Route 87 and proceeding under the Caltrain Yard, and (2) South Option
which consists of the tunnel alignment veering slightly southward as it passes under State
Route 87 and continuing under the existing Diridon Station.

It should be noted the following discussion is based on the most current 10% Conceptual
Engineering Plans dated April 28, 2003, provided by Earth Tech. On these plans, the
Railroad/28™ Street Option is presented for the Alum Rock Alignment, the West of Civic
Plaza/SJSU Option is presented for the Crossover Track, and the North Option is
presented for the Diridon/Arena Alignment.

We have summarized major structures in Segments BSJ3 and BSJ4 in the following

table.
Summary of Structures in Segments BSJ3 and BSJ4
Approximate Station . At
Structure Limits (feet) ‘zpprgi“(‘;’ag Commenits Grade | Subway
en ee
From To & Track
Mabury Road Continued from Station
Crossing Retained Fill AR0H0G JB8+83 B85 549+50 (Segment 2)
HWY 101 Crossing - New bridge on SE side of
Single Track Bridge >68+85 >72+25 L existing railroad bridge
Lower Silver Creek | 58,140 | 581455 115 New X
Crossing
Subway Portal 584+00 589+90 590 Retained Cut
Cutand Cover 58990 | 596+00 610 i X
Subway
Traction Power North end of Alum Rock
Substation Site #7 226+ IS 123 Station &
Alum Rock Station 596+00 605+50 950 Underground Station X
Bored Tunnel 605+50 | 677+20' 7854° - X
X:\Major_Project\BART_SN\95-00112023.00\Gcotech_Reports\TM's\BSJ3,4 Data Rprt\SVRTC-Tunnel+StationDataRepon.doc




SEGTIONONE Introduction
Summary of Structures in Segments BSJ3 and BSJ4
Approximate Station . At
Structure Limits (feet) Approximate Cloriimeiits Grade | Subway
Length (feet) Track
From To

£ e BlazarsTo Ul 677+20 | 686+70 950 Underground Station X
Station
Traction Power Southwest end of Civic
Substation Site #8 685+47 | 686+62 15 Plaza/SISU Station X
Cuband/Lgver 686+70 | 693+60 690 . X
Crossover Box
Bored Tunnel 693+60 697+95 435 - X
Market Street Station 697495 707+45 950 Underground Station X
Bored Tunnel 707+45 731+35 2390 - X
Diridon/Arena Station 731435 740+85 950 Underground Station X
Traction Power West end of
Substation Site #9 TR | TS 28 Diridon/Arena Station 2
Bored Tunnel 740+85 811+50 7065 - X
Cut and Cover 811+50 | 822+40 1090 - X
Subway
Subway Portal 822+40 825+00 1090 Retained Cut X

Notes: 1. At Station 648+50, S1 648+50 BK = S1 641+65.665 AHD

2. Actual distance
1.21  Tunnel Alignment and Profile

According to the most current 10% Conceptual Engineering Plans (dated April 28, 2003),
the proposed BART Extension Project follows the Union Pacific Railroad (UPRR) right-
of-way to Alum Rock Station (Railroad/28lh Street Option). At Station 584+00, the
alignment transitions from at-grade to underground by means of a 600-foot long retained
cut. At Station 590+00, the alignment continues below-grade via cut and cover subway
leading to the north end of Alum Rock Station. At the south end of Alum Rock Station,
alignment continues below-grade by means of bored twin tunnels. From Alum Rock
Station, the tunnel alignment turns west in a wide loop beneath commercial and
residential properties and proceeds under Santa Clara Street near 19" Street at
approximately Station 647+50. The tunnel alignment continues under Santa Clara Street
to Civic Plaza/San Jose State University (SJISU) near 7" Street at approximately Station
677+20. At the west end of the Civic Plaza/SJSU at Station 686+70, a cut and cover
crossover track extends to Station 693+60. After the crossover track, the bored tunnels
continue from Station 693+60 to Market Street Station near 1% Street at approximately
Station 698+00. After the Market Street Station, the bored tunnels continue under State
Route 87 and enter Diridon/Arena Station near Autumn Street at approximately Station
731+40. Upon exiting the station, the bored tunnels proceed north at approximately
Station 740+85 after crossing under the existing UPRR/Caltrain tracks. Here, the tunnel
alignment continues under residential and industrial properties and follows Stockton
Avenue until it crosses under the UPRR/Caltrain tracks between Emory and Hedding
Streets. At Station 811450, the bored tunnels transition to a cut and cover subway as the
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SECTIONTHREE

Site Investigation

In this section, a discussion of explorations along the tunnel alignment and at
underground station locations is presented. The approximate station number for all
explorations, including previous and new (2001, 2002, and 2003) BART Extension
Project explorations is presented in Table 7.

3.1 PREVIOUS SUBSURFACE INVESTIGATIONS

We reviewed the following 11 reports that provided geotechnical information along the
tunnel alignment and at underground stations.

Boring | Consultant / Agency Consultant / Agency | Project Project Name

Index Project Number Date

100W-n Applied Soil Mechanics, Inc. AS5-1699-J1 May, 1985 Geotechnical Investigation, 100 West Santa Clara Office
Building and Parking Garage, San Jose

150W-n Applied Soil Mechanics, Inc. A6-1669-13 Oct, 1986 Review of Proposed Dewatering Program, 150 Wcst Santa
Clara Officc Building, San Jose

150W-n | Applicd Soil Mechanics, Inc. A6-1669-J3 Nov, 1986 Shoring Deflection Analysis, 150 West Santa Clara Office
Building, San Jose

[AT-n Lee and Praszker L-810 Sept, 1985 Geotechnical Investigation, Almaden Tower, San Jose

CC-n/ URS Corporation 95-00112001.00 Jul, 2001 Geotechnical Investigation, New San Jose Civic Center, San

CPT-n Jose

IPP-n Woodward-Clyde Consultants 983002NA May, 1998 South Bay Water Recycling Program, Geotechnical
Investigation Infill Pipelines Project, San Jose

LSO-n Caltrans, Project Development | 04-112724 Aug, 1989 Projcct Plans for Construction on State Highway in Santa Clara
County in San Josc, From Route 82 to Coleman Avenue
Overcrossing

tvlC-n Peter Kaldveer and Associates K480-4 Sept, 1977 Geotechnical Investigation for Radiology and Laboratory

Building, San Jose Hospital and Health Center, San Jose

OPUS-n | Kleinfelder, Inc. 10-3007-42 Mar, 1998 Geotechnical Investigation Report, Multi-Story Office
Building, West Santa Clara Street and Almaden Avenue, San
Jose

SJA-n Woodward-Clyde Consultants 8815020-R Apr, 1989 Geotechnical Engineering Study, San Jose Multipurpose Arena,
San Josc

TSP-n Parikh Consultants, Inc. / 95117.10 Dec, 1995 Geotechnical Enginecring Investigation, Draft Report, South

Woodward-Clyde Consultants Bay Water Recycling Project-Phase 1, Twelfth Street Pipeline,

San Jose

The assigned boring numbers are shown in the first left-hand column in the above table.
Locations, logs and laboratory results of these previous borings were attached as
reference in our report entitled "Preliminary Geotechnical Exploration Report, Silicon
Valley Rapid Transit Corridor, Alternative 11 -BART on UPRR Alignment, Alameda
County and Santa Clara County, California,” and dated January 11, 2002. Logs of
pertinent explorations (borings and CPTs) are presented in Appendix B.

3.2 SUBSURFACE EXPLORATION PROGRAM FOR THE BART EXTENSION
PROJECT

3.2.1 2001 Field Exploration

To characterize subsurface conditions at the four underground stations, 4 exploratory
borings (numbered NB-01, NB-04, NB-05 and NB-06) and 4 observation wells
(numbered NW-01, NW-04, NW-05, and NW-06), were completed in August 2001
during the MIS phase of this project. Approximate locations of the borings and wells are
presented on Figures 4 through 7. Logs of borings and laboratory results were presented
in our January 2002 Preliminary Geotechnical Report. For convenience, the logs and

3-1
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Conceptual Geotechnical Opinions
SECTIONFIVE and Conclusions

layers as the excavation proceeds to subgrade level. Consideration might also be given to
installing relief wells in the deep permeable sand and gravel stratum below the
impervious clay stratum as a means of relieving hydrostatic pressure and improving
overall stability of the excavation. However, it should be noted this will require pumping
of the water collected from the relief wells.

In order to determine the feasibility of cutoff walls as a method of controlling ground
water during station excavation, it is recommended that additional dewatering analyses
be performed at each station, as well as additional explorations to determine the thickness
and lateral extent of the deep impermeable clay stratum.

4153 LIQUEFACTION POTENTIAL

Soil liquefaction is a phenomenon in which saturated cohesionless soils are subject to a
temporary but essentially total loss of shear strength under cyclic shear stresses
associated with earthquake shaking. Three conditions are required for liquefaction to
occur: (1) a cohesionless soil of loose to medium dense relative density; (2) a saturated
condition; and (3) rapid, large strain cyclic loading normally induced by earthquake
ground shaking.

Liquefaction can result in catastrophic ground failure, if soils lose bearing capacity.
Lateral spreading, ground lurching, cracking, warping, and settlement can also result
from liquefaction. Loose, clean, fine sands and silts that are relatively free of clay most
commonly experience liquefaction.

Based on a review of recent published information (Knudsen ez. al., 2000), as shown on
Figure 16, Segments BSJ3 and BSJ4 are within an area of moderate to high liquefaction
susceptibility. Since our January 2002 Preliminary Geotechnical Exploration Report was
issued, we have completed Borings NB-02, NB-03, NB-03A, NB-07, NB-08, NB-13
through NB-21, NB-24, and CPTs NC-09, and NC-11 through NC-13.

5.3.1  Soils in the Upper 70 feet

In our borings and CPTs along the alignment, we encountered generally medium to very
stiff lean clays and fat clays in the upper 70 feet; within these clayey deposits are
occasional granular interbeds that generally range in relative density from medium dense
to dense. The clay deposits are not considered to be susceptible to liquefaction. Where
granular layers were encountered in the explorations, we analyzed the potential for
liquefaction using median peak ground acceleration (PGA) of 0.55g and a Mw of 7.1 on
the Southeast extension of the Hayward fault. A semi-empirical method was used to
compare shear stresses induced by earthquakes (CSR) with those required to cause
liquefaction (CRR). Results of our analysis are summarized in the table below.

m X:\Major_Project\BART_SN95-00112023.00\Geotech_Reports\TM's\BSJ3,4 Data Rpr\SVRTC-Tunnel+StationDataReport.doc












SECTIONSEVEN References

Anderson, L.W., LaForge, R. and Anders, M.H., 1982, Seismotectonic study of the San
Luis Area, Eastern Diablo Range, California for San Luis Dam, O'Neill Dam, Los
Banos Detention Dam, and Little Panoche Detention Dam, San Luis Unit, Central
Valley Project, U.S. Bureau of Reclamation, Seismotectonic Report 82-2, 89 p.

Aydin, A., 1982, The East Bay Hills, a compressional domain resulting from interaction
between the Calaveras and Hayward-Rodgers Creek faults, in Proceedings,
Conference on Earthquake Hazards in the Eastern San Francisco Bay Area, Hart,
E.W., Hirschfeld, S.E. and Schulz, S.S. (eds.), California Division of Mines and
Geology, Special Publication 62, p. 11-22.

Aydin, A. and Page, B.M., 1984, Diverse Pliocene-Quaternary tectonics in a transform
environment, San Francisco Bay region, California, Geological Society of
America Bulletin, v. 95, p. 1,303-1,317.

Aydin, A., Johnson, A.M. and Fleming, R.W., 1992, Right-lateral-reverse surface rupture
along the San Andreas and Sargent faults associated with the October 17, 1989,
Loma Prieta, California, earthquake, Geology, v. 20, p. 1,063-1,067.

Bryant, W.A., Smith, D.P. and Hart, E.W., 1981, Sargent, San Andreas and Calaveras
fault zone - evidence for recency in the Watsonville East, Chittenden and San
Felipe quadrangles, California, California Division of Mines and Geology, Open-
File Report 81-7, 3 map sheets, scale 1:24,000.

Biirgmann, R., Arrowsmith, R. and Dumitru, T., 1994, Rise and fall of the southern Santa
Cruz Mountains, California, from fission tracks, geomorphology, and geodesy,
Journal of Geophysical Research, v. 99B, p. 20, 181-20, 202.

California Division of Mines and Geology, 1982a, Alquist Priolo Earthquake Fault Zone
map of the Milpitas quadrangle, scale 1: 24,000.

California Division of Mines and Geology, 1982b, Alquist Priolo Earthquake Fault Zone
map of the San Jose East quadrangle, scale 1: 24,000.

California Division of Mines and Geology, 1982c, Alquist Priolo Earthquake Fault Zone
map of the Mindego Hill quadrangle, scale 1: 24,000.

City of San Jose Fault Hazard map, 1983, San Jose East quadrangle, scale 1:24,000..

Dibblee, T.W., Jr., 1972a, Preliminary geologic map of the Milpitas quadrangle, Alameda
and Santa Clara Counties, California, U.S. Geological Survey, Open-File Report
72-91, scale 1: 24,000.

Dibblee, T.W., Jr., 1972b, Preliminary geologic map of the San Jose East quadrangle,
Alameda and Santa Clara Counties, California, U.S. Geological Survey, Open-
File Report 72-92, scale 1: 24,000.

Federal Emergency Management Agency (FEMA), 2000, Flood insurance rate map, City
of Fremont, Alameda County, California, Panels 33, 46, and 48.

Fenton, C.H., 2000, Quantifying surface faulting hazards for lifelines crossing the
Hayward and Calaveras faults, California, in Sixth International Conference on
Seismic Zonation (6ICSZ), Palm Springs, Earthquake Engineering Research
Institute, v. p. in press.

m X:\Major_Projec\BART_SN95-00112023.00\Geotech_Reports\TM's\BSJ3,4 Data Rpri\SVRTC-Tunnel+StationDataReport.doc


















Table 1: MEDIAN (50th PERCENTILE) PEAK HORIZONTAL ACCELERATIONS ON SOIL AT WARMS SPRINGS

| SE e = IDistances SR = | peak Ground Acceleration (s
§§5W§ , =7 ‘I‘I;:anzqntaﬂr ¥ ] N
Source 5?;11: D:stanceb L

(km)
Hayward 7.1 Ss 1.0 22 1.0 0.54 0.59 0.55 0.51 0.55
Hayward SE
e ke 6.4 OR 63 8.5 6.3 0.35 0.34 0.42 0.44 0.39
Calaveras 15 SS 83 8.5 8.3 0.35 0.40 037 0.44 0.39
Sargent 6.8 OR 413 433 413 0.12 0.12 0.12 0.09 0.11
Foothills Thrusts | 6.8 R 205 206 20.5 021 021 023 021 0.22
San. Andreas 79 SS 28.5 28.6 28.5 0.19 025 023 0.30 0.24
(1906)
San Andreas
(Santa Cruz 72 Ss 28.5 28.6 28.5 0.15 0.18 0.17 020 0.17
Mtns.)
San Gregorio 75 SS 435 435 435 0.12 0.15 0.13 0.16 0.14
Concord-Greetl |+ SS 30.0 30.1 30.0 0.12 0.14 0.13 0.14 0.13
Valley
Greenville 72 SS 46.0 46.0 46.0 0.10 0.12 0.11 0.12 0.11
Ortigalita 6.9 SS 63.5 63.5 63.5 0.07 0.08 0.06 0.06 0.07

R - reverse or thrust fault; SS - strike-slip fault; OR — Oblique Reverse.

Horizontal distance is defined as the shortest distance from the site to the vertical projection of the fault rupture on the earth’s surface.

M., and seismogenic distance used by Campbell (1997). This is the shortest distance from the site to the zone of seismogenic rupture. Top of this zone is at a depth of 2 km.
M,, and rupture distance used by Abrahamson and Silva (1997) and Sadigh ef al. (1997). Rupture distance is the shortest distance from the site to the surface rupture.
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Table 4: 84th PERCENTILE PEAK HOR[ZONTAL ACCELERATIONS ON SOlL AT WARM SPRlNGS

| : ' 'Distances SRS o e
Seismic . Maxnnum b Faiillt Ak, inn@ntal [ 2= -Selsmogenic: - | Rup
Source : Magnitude Style! sttan i g Dlsta,nce - | Dist
g (V) ISR VAN | (amy A | (o) S |
Hayward 7.1 SS 1.0 2.2 1.0 0.82 1.00 0.82 0.76 0.85
Hayward 8E 6.4 OR 63 8.5 6.3 0.58 0.58 0.69 0.69 0.64
Extention
Calaveras 7.2 SS 8.3 8.5 83 0.52 0.67 0.55 0.65 0.60
Sargent 6.8 OR 41.3 43.3 41.3 0.18 0.21 0.18 0.14 0.18
Foothills Thrusts 6.8 R 20.5 22.6 20.5 0.33 0.35 0.36 0.32 0.34
San Andreas 7.9 sS 28.5 28.6 28.5 0.26 0.43 0.35 0.45 0.37
(1906)
San Andreas
(Santa Cruz 7.2 SS 28.5 28.6 28.5 0.22 0.29 0.25 0.29 0.27
Mtns.)
San Gregorio 7.5 SS 435 43.5 435 0.17 0.25 0.20 0.23 0.21
Concord-Green | ¢ ¢ ss 30.0 30.1 30.0 0.20 0.23 0.20 0.21 0.21
Valley
Greenville 7.2 SS 46.0 46.0 46.0 0.15 0.20 0.16 0.17 0.17
Ortigalita 6.9 SS 63.5 63.5 63.5 0.11 0.14 0.09 0.09 0.11
"R - reverse or thrust fault; SS - strike-slip fault; OR — Oblique Reverse.
2 Horizontal distance is defined as the shortest distance from the site to the vertical projection of the fault rupture on the earth’s surface.
> M, and seismogenic distance used by Campbell (1997). This is the shortest distance from the site to the zone of seismogenic rupture. Top of this zone is at a depth of 2 km.
4

M,, and rupture distance used by Abrahamson and Silva (1997) and Sadigh et al. (1997). Rupture distance is the shortest distance from the site to the surface rupture.
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Table 6 84th P"‘RCENTILE PEAK HORIZONTAL ACCELERATIONS ON SOIL AT SANTA CLARA

S BT R ) T ,LL.H.;JW;L;:- R T | A e e T e e e e ey
S’eisnxic- L Maxlmum 2F | o b (A TG riéﬁnta,l Sg:};qugtﬁﬂﬁ"f'( | Ruptur ‘,%
Source Magnitude g:yﬁllet = pns;p.chg ‘;;" istance’ | Dlshﬁ%
(M) i km) | (km) | km)
Hayward 7.1 SS 13.8 13.9 13.8 0.38 0.47 041 0.50 0.44
A 6.4 OR 8.0 10.2 8.0 0.51 0.52 0.61 0.60 0.56
xtention

Calaveras 7.2 SS 14.5 14.6 14.5 0.37 0.48 0.41 0.51 0.44
Sargent 6.8 OR 23.8 25.8 23.8 0.29 0.31 0.32 0.28 0.30
Foothills Thrusts { 6.8 R 75 9.7 7:5 0.67 0.66 0.69 0.69 0.68
San Andreas
(1906) 7.9 SS 17.5 17.6 17.5 0.36 0.61 0.47 0.60 0.51
San Andreas
(Santa Cruz 7.2 SS 17.5 17.6 17.5 0.32 0.42 0.37 0.45 0.39
Mtns.)
San Gregorio 7.5 SS 40.0 40.0 40.0 0.18 0.27 0.22 0.25 0.23
Concord-Green | ¢ ¢ SS 37.5 37.6 37.5 0.16 0.19 0.16 0.16 0.17
Valley
Greenville 7.2 SS 63.5 63.5 63.5 0.12 0.16 0.11 0.12 0.13
Ortigalita 6.9 SS 575 57.5 57.5 0.11 0.15 0.10 0.10 0.12

"R - reverse or thrust fault; SS - strike-slip fault; OR — Oblique Reverse.

2 Horizontal distance is defined as the shortest distance from the site to the vertical projection of the fault rupture on the earth’s surface.

> M, and seismogenic distance used by Campbell (1997). This is the shortest distance from the site to the zone of seismogenic rupture. Top of this zone is at a depth of 2 km.

4

M,, and rupture distance used by Abrahamson and Silva (1997) and Sadigh ez al. (1997). Rupture distance is the shortest distance from the site to the surface rupture.
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TABLE 7

SUMMARY OF BORING AND CPT LOCATIONS IN SEGMENTS BSJ3 AND BSJ4

STATION LIMITS (feet) BORING / CPT APPROXIMATE BORING /
SEGMENT | gremv END NUMBER CPT STATION (feet) COMBENTS
BSI3 560+00 637+00 NB-12 580+20
NB-13A 593+60 Alum Rock Station
NB-13 594+30 Alum Rock Station
NB-01/NW-01 595+00 Alum Rock Station
NB-14 603+80 Alum Rock Station
NC-11 604+40 Alum Rock Station
NB-02 614+00
BSJ4 637+00 825+00 MC-3 647+60
MC-1 648+40
TSP-9 659+00
TSP-8 659+00
NB-15 676+80 Civic Plaza/SJSU Station
NB-16 680+00 Civic Plaza/SJSU Station
CC-9 681+00 Civic Plaza/SJSU Station
CPT-6 681+00 Civic Plaza/SJSU Station
CPT-8 682+50 Civic Plaza/SJSU Station
NB-04/NW-04 683+00 Civic Plaza/SJSU Station
MW-1 683+00 Civic Plaza/SJSU Station
MW-2 683+00 Civic Plaza/SJSU Station
MW-3 683+00 Civic Plaza/SJSU Station
CC-8 684+00 Civic Plaza/SJSU Station
CPT-5 685+50 Civic Plaza/SJSU Station
CC-1 687+00 Civic Plaza/SJSU Station
NC-12 700+40 Market Street Station
NB-17 700+80 Market Street Station
NB-18 702+50 Market Street Station
NB-19 705+20 Market Street Station
100W-1 705+40 Market Street Station
NB-20 706+00 Market Street Station
150W-6 707+50 Market Street Station
150W-5 708+40 Market Street Station
NB-05/NW-05 708+80 Market Street Station
AT-1 709+30 Market Street Station
OPUS-5 709+30 Market Street Station
OPUS-4 710+40 Market Street Station
OPUS-4A 710+40 Market Street Station
AT-4 711+20 Market Street Station
NC-09 725+90
SJA-1 727+40
SJA-2 730+60
SJA-6 734+00 Diridon/Arena Station
NB-06/NW-06 734+40 Diridon/Arena Station
NB-21 735+80 Diridon/Arena Station
SJA-8 736+80 Diridon/Arena Station
NB-07 740+20 Diridon/Arena Station
NC-13 740+80 Diridon/Arena Station
NB-08 758+20
NC-10 789+00
LSO-6 819+00
LSO-3 820+00
LSO-9 820+40
LSO-4 821+40
LSO-1 822420
NB-24 822+80
LSO-5 823+40







TABLE 9: 2002 VIBRATING WIRE PIEZOMETERS
DATA SUMMARY

Silicon Valley Rapid Transit Corridor
San Jose, California
Job No. 28648793.002513

NB-17 NB-07 NB-16 NB-13A
P1-1 P1-2 P2-1 P2-2 P3-1 P3-2 P4-1 P4-2
SURFACE ELEV. 88.5 88.5 84 84 81 81 86 86
PIEZO. DEPTH (ft) 45 70 40 65 42 60 40 70
PIEZO. ELEV. (ft) 43.5 18.5 44 19 39 21 46 16
INSTALL. DATE 11/13/02 11/13/02 11/15/02 11/15/02 11/22/02 11/22/02 11/25/02 11/25/02
READ DATE |READ TIME Reading (psi)
11/13/02 16:10 9.88 19.92 -- -- - - - --
11/15/02 16:00 - - 9.98 20.48 - - -- -
11/22/02 16:00 - -- -- -- 14.45 19.69 -- --
11/25/02 4:30 -- -- -- -- -- -- 12.87 25.74
12/9/02 16:20 8.42 19.11 9.49 20.06 11.56 19.96 12.68 24.2
12/20/02 16:00 8.58 19.48 10.16 20.5 12.07 20.25 13.26 24.4
1/16/03 12:00 8.94 19.73 10.75 21.08 12.27 19.99 13.49 25.15
1/24/03 1:00 8.99 19.9 10.8 21.23 12.13 20.13 13.51 25.18
2/13/03 7:30 9 19.97 10.83 21.38 12.62 20.51 13.25 25.11
3/3/03 11:00 9.28 20.32 11.05 21.78 13.5 21.29 13.51 25.5
READ DATE |READ TIME Reading (feet of head)
11/13/02 16:10 22.8 46 - - -~ -- -- --
11/15/02 16:00 - - 23 47.3 - -- - -
11/22/02 16:00 - - - -- 33.3 45.4 - --
11/25/02 4:30 - - - - - - 29.7 59.4
12/9/02 16:20 19.4 441 21.9 46.3 26.7 46.1 29.3 55.8
12/20/02 16:00 19.8 45 23.4 47.3 279 46.7 30.6 56.3
1/16/03 12:00 20.6 45.5 24.8 48.6 28.3 46.1 31.1 58
1/24/03 1:00 20.7 45.9 24.9 49 28 46.5 31.2 58.1
2/13/03 7:30 20.8 46.1 25 49.3 29.1 47.3 30.6 57.9
3/3/03 11:00 21.4 46.9 25.5 50.3 3.2 49.1 31.2 58.8
READ DATE |READ TIME Reading (pressure head elevation in feet)
11/13/02 16:10 66.3 64.5 - -- -- - - -
11/15/02 16:00 -- - 67 66.3 - -- -- --
11/22/02 16:00 - - - - 72.3 66.4 - --
11/25/02 4:30 = - = = - = 75.7 75.4
12/9/02 16:20 62.9 62.6 65.9 65.3 65.7 67.1 753 71.8
12/20/02 16:00 63.3 63.5 67.4 66.3 66.9 67.7 76.6 72.3
1/16/03 12:00 64.1 64 68.8 67.6 67.3 67.1 771 74
1/24/03 1:00 64.2 64.4 68.9 68 67 67.5 77.2 74.1
2/13/03 7:30 64.3 64.6 69 68.3 68.1 68.3 76.6 73.9
3/3/03 11:00 64.9 65.4 69.5 69.3 70.2 70.1 77.2 74.8

m X:\Major_Projec\BART_SN95-00112023.00\Geotech_Reports\TM's\BSJ3,4 Data Rprt\Table 9_WirePiezSum.doc
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APPENDIXB

Existing Blorations and Subsurface Information

We reviewed the following 11 reports that provided geotechnical information along
Segments BSJ-3 and BSJ-4. Logs from the following explorations are presented in

Figures B-1 through B-28.

Parikh Consultants, Inc.

ﬁoring Consultants Consultants’ Project Project Name

Index Project Number | Date

100W-n Applied Soil Mechanics, Inc. A5-1699-J1 May, 1985 Geotechnical Investigation, 100 West Santa Clara Office
Building and Parking Garage, San Jose

150W-n Applied Soil Mechanics, Inc. A6-1669-J3 Oct, 1986 Review of Proposed Dewatering Program, 150 West Santa
Clara Office Building, San Jose

150W-n Applied Soil Mechanics, Inc. A6-1669-13 Nov, 1986 Shoring Deflection Analysis, 150 West Santa Clara Office
Building, San Jose

AT-n Lee and Praszker L-810 Sept, 1985 Geotechnical Investigation, Almaden Tower, San Jose

CC-/ URS Corporation 95-00112001.00 Jul, 2001 Geotechnical Investigation, New San Jose Civic Center, San

CPT-n Jose

FPP-n Woodward-Clyde Consultants 983002NA May, 1998 South Bay Water Recycling Program, Geotechnical

Investigation Infill Pipelines Project, San Jose

LSO-n Caltrans, Project Development | 04-112724 Aug, 1989 Project Plans for Construction on State Highway in Santa
Clara County in San Jose, From Route 82 to Coleman Avenue
Overcrossing

MC-n Peter Kaldveer and Associates K480-4 Sept, 1977 Geotechnical Investigation for Radiology and Laboratory
Building, San Jose Hospital and Health Center, San Jose

OPUS-n Kleinfelder, Inc. 10-3007-42 Mar, 1998 Geotechnical Investigation Report, Multi-Story Office
Building, West Santa Clara Street and Almaden Avenue, San
Jose

SJA-n Woodward-Clyde Consultants 8815020-R Apr, 1989 Geotechnical Engineering Study, San Jose Multipurpose
Arena, San Jose

TSP-n Woodward-Clyde Consultants / | 95117.10 Dec, 1995 Geotechnical Engineering Investigation, Draft Report, South

Bay Waler Recycling Project-Phase 1, Twelfth Street
Pipeline, San Jose

The assigned boring numbers are shown in the first left-hand column in the above table.
Locations, logs and laboratory results of these existing borings were attached as reference
in our report entitled "Preliminary Geotechnical Engineering Report, Silicon Valley
Rapid Transit Corridor, Alternative 11 -BART on UPRR Alignment, Alameda County
and Santa Clara County, California," and dated January 11, 2002.

B-1
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1/14/04 JGLOGPP B?QE.GPJ

Project: SV RAPID TRANSIT CORRIDOR
Location: Santa Clara County, CA

Log of Boring 100W-1

Date Drilled: 5/14/85
Type of Boring:

Hammer/drop: 140Ib/30in *=375Ib

Remarks: DATA FROM A5-1699-J1 - Applied Soil

Mechanics - 100 West Santa Clara

Surface Elevation: 0 x feet (approx.)

Depth,
feet
Blows/ft
Pocket Pen.
(tsf)
Graphic
Log

MATERIAL DESCRIPTION

Moisture
Content, %

Dry Density,
pcf
Unconfined
Compressive
Strength,
psf

Other
Tests/
Remarks

|
| samples

11"

I I
D <

v Rock and brick fragments i
FILL

3 inches Asphalt Concrete over 6 inches
Aggregate Base

Clayey SAND (SC) FILL
Brown, very silty, slightly moist, medium dense

Silty SAND (SM)
Light gray brown, fine, some clay binder, damp,
medium dense

Grading to fine to medium sand

10

Gravelly SAND (GW)

Silty SAND (SM)
Brown, streaked with silt, damp, loose

15

Sandy SILT (CL)
Gray, with clay, locally very silty clay, very moist,
medium stiff

i Becoming dark gray in color, locally very silty to

Silty CLAY (CL)
Gray brown, very silty, very moist, stiff

sandy

Silty CLAY (CH)
Black, very moist, stiff

Becoming dark gray in color /J
Sandy CLAY (CL)
Gray, with fine gravel, moist, stiff, slightly
calcareous

Clayey SAND (SC)
Gray brown, loose

30

Silty SAND (SM)
Gray, very silty, interbedded with coarse sand,

68

medium dense
Sandy GRAVEL (GW)
Gray, with some binder, dense

35 4 8 23

-4 3 11*
20 v
14 M 12 |10 7
25 7
45 M 21 4
~ 6 M 16

Silty SAND (SW)
Gray, medium dense

¢+ Occasional streak of sandy silt

40
-1 9 20*

Silty CLAY (CH)
Gray, moist, stiff

i Becoming mottled with greenish gray, slightly
calcareous

18

39

42

24

30

101

83

79

102

91

45

Project: 28649330.02520

_URS
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1/14/04 JGLOGPP 8790E.GPJ

Project: SV RAPID TRANSIT CORRIDOR
Location: Santa Clara County, CA

Log of Boring 150W-5

Date Drilled: 9/16/86
Type of Boring:
Hammer/drop: 140Ib/30in *=375Ib

Remarks:

DATA FROM A5-1699-J3 - Applied Sail
Mechanics - 150 West Santa Clara

Surface Elevation: 83 x feet (approx.)

Light brown, very silty, fine, with some clay binder, _
damp, medium dense
v Becoming clean, streaked with silt

c S I -
s | 815 |22, Szl2_|225 | Otner
s8 | 8| z |28 MATERIAL DESCRIPTION 55| 8R[5S58| Tests
a S |m |8 |6 §§ > |2ESH Remarks
o- (a] - O
N 6 inches Cement over 6 inches Aggregate Base N
578 Clayey SAND with gravel and brick fragments -
7 9 FLL 7
— Dark gray brown, moist, stiff —
i AX 7 FILL 1 -
5 Silty SAND (SM) —

10 SAND (SP)

Gray, coarse, loose to medium dense

1B Silty SAND (SM)

Brown, streaked with clay/silt, some minor
organics, damp, medium dense

CLAY /SILT (CL)

15

L1
=] H

Brown, very moist, medium stiff

Siity CLAY (CL)

ight gray, very silty, very moist
Becoming dark gray, stiff

Silty CLAY (CH)

Black, moist, stiff

Sandy CLAY (CL)

Blue gray, moist, stiff

Silty CLAY (CL)

25—5I11*

Gray brown, moist, stiff

Silty SAND (SM)

Brown, very silty, streaked with sandy silt, ioose

stiff

Clayey SAND (SC)
Dark gray brown, streaked with sandy clay, moist,

30

4 6 [[] 25°

Gravelly SAND (SW)
Gray, coarse, medium dense

Clayey SAND (SC)
Gray and brown, moist, medium dense

N \l\

35

Sandy CLAY/SILT (CL)
Gray, very moist, medium stiff to stiff

Silty SAND (SM)

Gray, streaked with silt, wet, medium dense

Silty CLAY (CH)
Gray, moist, stiff

Sandy CLAY (CL)

Greenish gray, slightly calcareous, moist, stiff

45

Project: 28649330.02520

Sheet 1 of 2 Fig. B-2
















1/14/04 JGLOGPP 8790E.GPJ
[

Project: SV RAPID TRANSIT CORRIDOR Log of Boring AT-1 coniinved
c L= 138
s | &[5 |88, S22 _|285. | Other
23 g g §§ 89 MATERIAL DESCRIPTION %%: 238|5558 Tests/
o~ < m |5 |6 2E=
b m 8 0] =3 g 58(,) Remarks
25* SAND (SM)
. Brown, silty, fine, dense -1 25 99
50— E 56* . 4" v  Grading with 1 inch gravel 50 to 58 feet T P
N e N
- i o i
55— 3, -
= T g
7 T SICT (ML) 7
7 Gray, slightly clayey, medium stiff n
0 Mo B
65 — . |
1 M= - 22 | 106
071 W s of]  SAND (SM) I P
7 Looellr Tan and gray brown, silty, fine to medium grained, 5
- dense
75— —
80 — . ]
1 M - 20 | 108
N GRAVEL (GP) n
N Up to 2 inch size in brown silt matrix 7
_| L/ _|
...
®7 2o B
i oo ]
[
| ) -
20 M st A
_ X _
i 3 i
i & i

95

Project: 28649330.02520 m Sheet 2 0of 3 | Fig. B-4
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Project: SV RAPID TRANSIT CORRIDOR

Log of Boring AT-1 coninues

E oX |2 B2~
s | 2|5 |2 |2, Ss|2_ 125, | Other
28 | £ | £ |82|83 MATERIAL DESCRIPTION 28|38 |5868 [Tests
] = 5 Qs =
a 3 o § (O] =3 g 5§m Remarks
w.t|  SAND (SM)

= q Brown, silty, fine, dense 7

n n
100— 50/ A =

6 0 19 142

. L BOTTOM OF BORING AT 101 FEET -
105— —]
110— -
11H ]
120— —]
125— —
130— —

]

| i
135 —
140— —
145-
Project: 28649330.02520 m Sheet3 of 3 | Fig. B-4
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Project: SV RAPID TRANSIT CORRIDOR
Location: Santa Clara County, CA

Log of Boring AT-4

Date Drilled: 10/22/85 Remarks:
Type of Boring:

DATA FROM L-810 - Lee & Praszker -
Almaden Tower

Hammer/drop: Surface Elevation: 82 x feet (approx.)
c * é -002-) 3
.| 2% |25]20 ] Sol2, |85, Oter
58| 2 | £ 52|88 MATERIAL DESCRIPTION 53| SB|5L58| Tests
a S |a |8 |6 Eé > |2EB Remarks
o O DO
®. % SAND(SM)
7 d ’ ¢ Brown, clean to slightly silty, fine to medium 7
~ ol grained, medium dense, with small gravel less —
- MR than 1/2 inch size _
- T _
* 1 Moe | [ E
i 2 45|
N SAND/Sandy SILT (SM-ML) N
7 Grayish brown and black, silty, fine, medium 7]
10 : E - dense _: - -
15 - . 1M e
1 M il A 24 | 103
20 - b . |
. § - 28 | 9
25 - ]
1 *
% 7 -4 19 | 112
. _
30 T =
7%
— & e - 37 89
35 - ) —
] M= 4 40 | 83
40 . —
1 M= 4 21 | 107
. a

45

Project: 28649330.02520 m

Sheet 1 of 3 Fig. B-5
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Project: SV RAPID TRANSIT CORRIDOR

=
o
«Q

of Boring AT-4 coniinues

[ qCJ [} S é: 8 g =l
go | 2 |5 |oa|Be S22 |£85.| Other
s8 | B |z |s2|88 MATERIAL DESCRIPTION 22| 88155548 Tests/
o~ < & 1 5 o=

» m § G} 28 g £ S & Remarks

. L | 24 | 103
i -
50 — E 58* ]
- - 18 | 110
SAND (SP-SM)
7 Gray brown, slightly silty, fine, medium dense 7
55 — =
60 — . ]
=] E 20 - 25 103
65 — —]
- SAND and GRAVEL (GP-GM) —
_ Brown, slightly silty, very dense _
70 — . -
~ F 101 - 11 | 132
75— —
| |
80— 50/ —
— 5" - 7
= _
85— —
7 SAND/Sandy SILT (SM-ML) 7
N Gray brown, silty, fine, medium dense, with small #
— gravel up to 1/4 inch in size —
90 — . _
. * -+ 21 | 110
| SAND and GRAVEL (GM) 7
7 Gray brown, silty, dense 7
95

Project: 28649330.02520 m Sheet2 of 3 |Fig. B-5
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring CC-8 conines
< Ll Z |88
= | &8s |8 |2, 2215|225 | oter
a3 g H §§ &9 MATERIAL DESCRIPTION ‘g e 88 § 252 Tests/
o™ 5| = 5 =
) o é G =8 Qg- :c)gm Remarks
7 Fat CLAY (CH)
-4 M Q 27 % Medium, wet, blue gray 1 24 99 1370
50—_ i § » Z + Somesand __
- / i
— 150 - 1
| 13 X psi / i 21 104 1610
— - 21 107 2980
0 :
] /// 1 Sandy lean CLAY (CL)
60— N Medium, wet, gray ]
= N % ~ 22 | 104 | 1560 |-#200-66%
65— 7§ stiff —
15 § 22 22 105 2900
_ Silty SAND (SM) with gravel |
70 — Dense, wet, light brown ]
-] 16 § 45 _
75 ] Silty SAND (SM) with gravel (Continued)... ]
117 § 30 ¥ Very dense i
— Poorly graded GRAVEL (GP) with sand —
., Very dense, wet, brown |
80 — ]
- 18 :|: 86 ]
i ]
i -
85— N —
— 19 &\_ 50/4 _
90 — ~—
- 20 :|: 69 -

95
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Project: SV RAPID TRANSIT CORRIDOR . ]
Location: Santa Clara County, CA Log of Boring CC-9

Date Drilled: 2/22/01 Remarks: DATA FROM 95-00112001.00 - New San
Type of Boring: 4-7/8-in Rotary Wash Jose Civic Center
Hammer/drop: 140Ib/30in Surface Elevation: 80.3 x feet (approx.)
g =2 Ig2..
£ e é_ £ &c - i i %)Er @ ;.05)8%.._ Other
38 £ g |z2 gg MATERIAL DESCRIPTION ‘gpcg 3815 gé 8l  Tests/
o g |ad |§ |6 s5| > |2EH Remarks
o Olo o8
i 12 inches Asphalt Concrete B
1N Lean CLAY (CL) i
] 1 § 12 Stiff, moist, gray and brown mottled 1 23 97 3320
_ |
5 N —
- 2 & 36 Hard -1 20 106 8670
N ¢ _
- 3 N 24 ¢ Stiff -1 23 | 101 3270 |Environmental
_J — sample, mud
10 7 N v Soft ] up
, gray
44N 7 - 28 | 93 | 780
15 = |
*1s N
N NN v Stiff - 22 106 2880
20 — —
1 6 S 29 =]
AN v With brown mottling 19 | 109 | 2490
TN B
N ;] Clayey SAND (SC) 30 | 90 | 1050
7] Medium dense, wet, brown 7]
10 i Lean CLAY (CL) .
B N 11 Stiff, wet, gray, occasional Poorly graded Sand ]
- N (SP-SM) with silt lenses - 28 97 3070  |Fyuid loss in
N / + No lenses of sand 7 sand lenses
BI1N 1 7//4 FatCLAY(CH) —
7 h % Medium, wet, dark gray -1 40 81 1650
40 — S % —
- 10 >\_ 24 % i Stiff - 38 83 2730
. )

Project: 28649330.02520 m Sheet 1 of 3 Fig. B-8
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring CC-9 continved
5 2|2 (g2
s | 8|5 [2.]2, ) S=|2._[£95.| Other
23 £ 2 ;a:)"é &S MATERIAL DESCRIPTION ‘g% 2338|5558 Tests/
2 E 3 2| s S gx
a = o Dcoj 1G) = 8 g 5§U) Remarks
| 150 Lean CLAY (CL) i
i 11 psi Medium, wet, gray and brown mottled ] LL=37
— — 28 96 1980
PN = 7
N £ Very stiff, brown 21 | 106 | 6370
5] N @ 7/ sanaylean CLAY(CL)
N AN / Soft, wet, gray and brown mottled, some Clayey - 23 99 870
- / Sand seams -
o0l s . ]
1 14 52 Tl silty SAND (SM) .
| N Lk Dense, wet, brown | B ] 1o
7] [ With gravel n
65—_ 15 :|: 59 v Verydense _-
— v Less gravel -
70 — e |
< | 16 Y 54 |
ﬁ v Dense
s ] S Sity SAND (SH) Continued ]
Lean CLAY (CL) 2 102 1
~ 17 h 69 Medium, wet, brown - % 0 430
- Silty GRAVEL (GM) -4 8 | 131
_ Very dense, wet, brown _
80— —
| 18 I 73 _
8 N —
AN e i
90— —
- 20 :|: 67 _
| | Fluid loss

95
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Log of Boring LSO-1 coninves

Other
Tests/
Remarks

ysd
‘yibuang
aAIssaIdwo)
pauiuodun

jod
‘Aisusg Aug

% ‘JUdI0D
2INISION

7 111771+t 1r 17 7 1+ 1r 117 &1 1T 1T 717 117 T 7 17T 17T 17T 17 7 T 7T 17 T 17 7 °P 17T T 17 T T T

MATERIAL DESCRIPTION

GRAVEL

I A R R R

Project: SV RAPID TRANSIT CORRIDOR

1/14/04 JGLOGPP 8790E.GPJ
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'usd 193904
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ssjdwes
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Fig. B-13
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring LSO-1 coninves

oring
g 22 |32
- | 2|5 |64]20 ) Ssl2. |85, | Other
23 = 2 |z2| 89 MATERIAL DESCRIPTION 20 | 23 |5558] Tests/
o s | 2 |555 o5 |2 (885
> o 8 0] 23 Da- ng Remarks
_ i
] SAND and GRAVEL lenses ]
100 :
7 t BOTTOM OF BORING AT 100 FEET 7
105— =
110— —
115— —
120— —
125— —
130— —
136— —
140— -
- _
145~

Project: 28649330.02520 m Sheet 3 of 3 Fig. B-13




1/14/04 JGLOGPP 8790E.GPJ

Project: SV RAPID TRANSIT CORRIDOR
Location: Santa Clara County, CA

Log of Boring LSO-3

Date Drilled: 4/20/88

Type of Boring: Rotary Wash (wet)

Hammer/drop: 140Ib/30in

Remarks:

DATA FROM Caltrans - Bridge 37-129 -

Laurel Street Overhead (replace)

Surface Elevation: 69.5 x feet (approx.)

= 2> (8.
.| 8% 25|20 _ So|2. |E85, | Oter
28 £ zZ |32|8% MATERIAL DESCRIPTION 25188 SS58| Tests/
[ S | m é G} §§ B %’gﬁ Remarks
| GRAVEL |
| CLAY ]
5 -
10 —
15 -]
20 |
| _
& GRAVEL
i |
30 —
35 —
] CLAY 7
40 —
45
Project: 28649330.02520 m Sheet1 0of 3 | Fig. B-14
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring LSO-3 continued
5 2|2 |32
£ = % $ ool fo . |8 £2E | Other
28| £ | 2 |32|8° MATERIAL DESCRIPTION 2988|5868 Tests/
(&) « o0 4] o o2=
o] o 8 (0] =8 g :c)g(,, Remarks
| SILT and GRAVEL |
=t ; _
50 — _
_ ! |
i b i
i n
— \ | —
55 /) [ sy
] N a
60— // CLAY ]
65—_ &Y GRAVEL y
| + 7 SAND and GRAVEL ]
) * iy i
- s ]
% s
70— WA ]
- FLon i
| s 3o i
7 043 7
] ..:4 -
[ CLAY —
80— ]
i & GRAVEL ]
85— o j
_ 30 o
: % )
4 _
90 — ¢ _
] o ]
i & ]
- ... |

95

Project: 28649330.02520 m Sheet 2 of 3 | Fig. B-14
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Project: SV RAPID TRANSIT CORRIDOR
Location: Santa Clara County, CA

Log of Boring LSO-4

Date Drilled: 4/21/88

Type of Boring: Rotary Wash (wet)

Hammer/drop: 140Ib/30in

Remarks:

DATA FROM Caltrans - Bridge 37-129 -
Laurel Street Overhead (replace)

Surface Elevation: 69.7 x feet (approx.)

(@]
(=]
—

Depth,
feet
Samples
Blows/ft
Pocket Pen
(tsf)
Graphic

MATERIAL DESCRIPTION

Other
Tests/
Remarks

Moisture
Content, %
Dry Density,

pcf
Unconfined
Compressive

Strength,

psf

...
o

GRAVEL

10

15

20 -

CLAY

25

4
@

®

2

|
.0
o®

1
o)
° %o

30 &

|
e G 0o O
0. 0. 0. &

35

L J
4

|
)y %0 %0 %e

40 -

GRAVEL

A\

CLAY
Blue

45

Project: 28649330.02520
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Project: SV RAPID TRANSIT CORRIDOR
Location: Santa Clara County, CA

Log of Boring LSO-9

 Date Drilled: 11/6/55 Remarks:
Type of Boring: Rotary Wash (wet)

DATA FROM Caltrans - Bridge 37-129 -

Laurel Street Overhead

Hammer/drop: 140Ib/30in Surface Elevation: 75 x feet (approx.)
c 2| = 09 |
| 815 &g o8, 1835, one
2 3 = z2 32| 8% MATERIAL DESCRIPTION 28 |28 |5858| Tests/
S+ S o |x=[% o | @ gap
o o S (G} =3 g §§m Remarks
T[T SANDY SILT
7 I Slightly compact, dark gray 7
5 il —
7] CLAYEY SAND B
10 1 Slightly compact, fine —]
15 =
7] ¢ Compact, gray ]
1 e P
| SAND and GRAVEL
7 Dense 7
25 —]
_ .
. _
. _
30 v Verydense ]
35 =
] CLAYEY SAND 7
n Slightly compact, gray, fine to medium .
1 WM K
45
Project: 28649330.02520 m Sheet 1 of 3 Fig. B-18
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring LSO-9 coninued
c o | X - Q
= 3 £ |2 g% E._ f_:_"% = Other
a8 | 2|z |32 MATERIAL DESCRIPTION 28 | 88 |ESSE| Tests
o™ [ 8 | & |8 S5 > |(BEZ Remarks
o (&) =) -] 8

CLAYEY SAND
7 Slightly compact, blue gray, fine 7
50 — —
55— =]
] CLAYEY SAND 7]
. Compact, tan, fine to medium N
60 — —

SAND and GRAVEL
Dense, coarse

CLAYEY SAND —
Loose to slightly compact, buft, fine .

70— CLAYEY SAND ]
. Slightly compact to compact, tan and red brown, 7
- medium -

75— L’é'.' #7 SAND and GRAVEL
7 A Dense 7
o .... —
| g - -

L

80— b | |
- ® -
- g : _
| el _
= b w

85— 36 -
_ b B
i . i

? - v Very dense

] ]

90— P —
- ? i

95
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Project: SV RAPID TRANSIT CORRIDOR
Location: Santa Clara County, CA

Log of Boring MC-1

Date Drilled: 8/26/77
Type of Boring: 8 inch Hollow Stem Auger
Hammer/drop: unknown

Remarks:

DATA FROM K480-4 - Peter Kaldveer and

Associates - Radiology and Laboratory

Surface Ele\%ﬂgjr'{:’%o x feet (approx.)

s 2|2 |32~
.| € 1% 2220 Se|e, [£%5,| Oter
23 £ z [s2|83 MATERIAL DESCRIPTION 28 | 88 (5568 Tests
= S | o |8 |o s5| > |2E& Remarks
a Ol a D 8
F; Clayey SILT (ML) FILL

N 12 i i Firm, brown, with some gravel 7

. FILL ||

- | Clayey, sandy SILT (ML) —

- 14 {17 Stiff, brown B
5 - P | 14 | 109 | 4740 |Su=2370 psf
10 13 411 — 15 -#200=55%

N hill Clayey SILT (ML) with gravel N

= I Very stiff, brown .

] 17 ’ i
15 - \ — 19 | 85 | 1430 [Su=720 psf

i I i

/ Silty CLAY (CL/CH) 7

7 é Firm, mottled brown-gray n
20 7 é Y~ 24

. é -

1 .| Z 7 .
25 — 10 Z 5inch lens of sand at 24-1/2 feet — o5 -#200=75%

- {// ] Silty, sandy CLAY (CL) -

| / Stiff, gray _

1 " / ]
30 /%/ ¥ Gray-green 25 -#200=82%
35 - 2 ? — 2

7 / .

= / _

i % '

- % Silty CLAY (CL/CH) . =
40 - 12 é Stiff, blue-gray, some organics — 36

= 450 / i
45 Z

Project: 28649330.02520
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Project: SV RAPID TRANSIT CORRIDOR
Location: Santa Clara County, CA

Log of Boring OPUS-4A

Date Drilled: 11/18/87 Remarks: DATA FROM Kleinfelder - 10-3007-42 -
Type of Boring: Rotary Wash Opus Building
Hammer/drop: 140lb/30in Surface Elevation: 82 feet (approx.)
g ®|Z B2
s. | & |5 |82|2a C . SolE, |EF6,| Oter
g-}’_; E‘ g ;6;_:’,_ 23 MATERIAL DESCRIPTION 235 |8 215 g_ S & Tests/ .
&) 2. = G |@® . . c o5 :
7] @ |8 b 8 g £ $ & Remarks
Eoo 4 Approximately 4 inches Asphalt Concrete
7 ‘%) GRAV YEY SAND (SC) 1
- . Reddish brown, medium dense, fine to coarse —
- 2 sand, coarse gravel, cancrete debris, moist -
—J 'v " [} =
5 j % $% GRAVEL (GP) FILL .
Gray, fine gravel, dry, (PEA GRAVEL} ]
7 GRAVELLY SANDY CLAY (CL) FLL 7
- Reddish brown, low plasticity, coarse gravel, —
. fine to coarse sand, moist -
10 | © GRAVEL@’ F"-L —
Gray, fine gravel, dry (PEA GRAVEL)
7 s Concrete debris, rebar and wood. Void between 1
8 and 9 feet Vs
- BOTTOM OF BORING AT 12 FEET =
15 -
20 - -
et —
25 —
= -
30 - -
35
A B
1 -
40 — F
4b
Project: 28648793.02513 m Sheet 1 of 1 |Fig. B-
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Project: SV RAPID TRANSIT CORRIDOR
Location: Santa Clara County, CA

Log of Boring TSP-9

Date Drilled: 10/31/95
Type of Boring: Rotary Wash
Hammer/drop: 1401b/30in

Remarks:

DATA FROM 95117.10 - Parikh Consultants,
Inc. - 12th Street Pipeline

Surface Elevation: 0 x feet (approx.)

g 21z 85
.| 8 1% 2|2, ) S|z [E25.| oOther
g8 | £ | 3 2|83 MATERIAL DESCRIPTION 25 | S8 (5258 Tests
o ‘“ o S |5 gL
) s} 8 O =g g ::’8(0 Remarks
9 inches Asphalt Concrete
7 Lean CLAY (CL) 7
-1 13 |20 / Very stiff, moist, brown - 20 | 98
- { Becomes stiff =
5 -+ —
- 2 16 | 1.8 —~ 20 | 93 | 2300
_ A A
10 4 12/6/95
- 3 9 |05 Lean CLAY (CL) with sand - 27 | o3 430
- Loose, wet, brown |
i 77, _
/ Lean CLAY (CL)
. Medium, wet, gray 7
15 - —
LL=46
- 4 10 105 —~ 22 | 105 | 1200 |Pl-23
- - +#4=0%
_ i -#200=50%
i v
/ Lean CLAY (CL)
20 — 5 8 / Medium, wet, brown, with sand ]
_ /}/ : < 1o
] {1 silty SAND (SM) ]
25 6 8 Lean CLAY (CL) ]
7 Medium, wet, brown ] 29
_ i
30 7 7 9 |08 i
- 87 Fat CLAY (CH) - 35 4
_ /% Medium, wet, mottled brown gray _ 8 1360
35 - % —
- 8 1 0'5% + a1 | 79 | 1070
o / -
19 1 1.0 % | 55 67
710 24 |20 / ¢ stiff N
45 A 33 89
Project: 28649330.02520 ms Sheet 1 of 2 Fig. B-28











































TABLE C-6: 2002 VIBRATING WIRE PIEZOMETERS
DATA SUMMARY

Silicon Valley Rapid Transit Corridor
San Jose, California
Job No. 28648793.002513

NB-17 NB-07 NB-16 NB-13A
P1-1 P1-2 P2-1 P2-2 P3-1 P3-2 P4-1 P4-2
SURFACE ELEV. 88.5 88.5 84 84 81 81 86 86
PIEZO. DEPTH (ft) 45 70 40 65 42 60 40 70
PIEZO. ELEV. (ft) 43.5 18.5 44 19 39 21 46 16
INSTALL. DATE 11/13/02 11/13/02 11/15/02 11/15/02 11/22/02 11/22/02 11/25/02 11/25/02
READ DATE [READ TIME Reading (psi)
11/13/02 16:10 9.88 19.92 - -~ -- -= - -=
11/15/02 16:00 -- - 9.98 20.48 - - -- -
11/22/02 16:00 -- -- - -- 14.45 19.69 == -
11/25/02 4:30 - - - - - - 12.87 25.74
12/9/02 16:20 8.42 19.11 9.49 20.06 11.56 19.96 12.68 24.2
12/20/02 16:00 8.58 19.48 10.16 20.5 12.07 20.25 13.26 24.4
1/16/03 12:00 8.94 19.73 10.75 21.08 12.27 19.99 13.49 25.15
1/24/03 1:00 8.99 19.9 10.8 21.23 12.13 20.13 13.51 25.18
2/13/03 7:30 9 19.97 10.83 21.38 12.62 20.51 13.25 25.11
3/3/03 11:00 9.28 20.32 11.05 21.78 13.5 21.29 13.51 25.5
READ DATE |READ TIME Reading (feet of head)
11/13/02 16:10 22.8 46 - -- - -- - --
11/15/02 16:00 - -- 23 47.3 - - -- -
11/22/02 16:00 - - -- - 33.3 45.4 -- -
11/25/02 4:30 - -- - - - - 29.7 59.4
12/9/02 16:20 19.4 441 21.9 46.3 26.7 46.1 29.3 55.8
12/20/02 16:00 19.8 45 23.4 47.3 27.9 46.7 30.6 56.3
1/16/03 12:00 20.6 45.5 24.8 48.6 28.3 46.1 31.1 58
1/24/03 1:00 20.7 45.9 24.9 49 28 46.5 31.2 58.1
2/13/03 7:30 20.8 46.1 25 49.3 29.1 47.3 30.6 57.9
3/3/03 11:00 214 46.9 25.5 50.3 31.2 491 31.2 58.8
READ DATE |READ TIME Reading (pressure head elevation in feet)
11/13/02 16:10 66.3 64.5 - - - - — .
11/15/02 16:00 - - 67 66.3 -- - -- -
11/22/02 16:00 - - - - 72.3 66.4 - -
11/25/02 4:30 -- -- -- -- - -- 75.7 75.4
12/9/02 16:20 62.9 62.6 65.9 65.3 65.7 67.1 75.3 71.8
12/20/02 16:00 63.3 63.5 67.4 66.3 66.9 67.7 76.6 72.3
1/16/03 12:00 64.1 64 68.8 67.6 67.3 67.1 771 74
1/24/03 1:00 64.2 64.4 68.9 68 67 67.5 77.2 741
2/13/03 7:30 64.3 64.6 69 68.3 68.1 68.3 76.6 73.9
3/3/03 11:00 64.9 65.4 69.5 69.3 70.2 70.1 77.2 74.8

X:WMajor_Projec\BART_SN95-00112023.00\Geotech_Reports\TM 's\BSJ3.4 Data Rprt\Table C-6_WirePiezSum.doc




























































































































































































































SLEEVE FRICTION (Fs) TIP RESISTANCE (Qc) FRICTION RATIO (Fs/Qc)

tons/sq ft tons/sq ft percent
R L R L s R .
5 NP Y | llllllllllll :_ 5
........... " 10
...... " 15
....... - 50
25— — 25
30 — 30
36 £ s 35
40— 40
45 §—45
501" = 50
go g
el _ 1 T
0 65" gy e ;—GSEJ
704 = 70
75*5% g i 5—75
o g [aginmmanmnnngn = 80
85'—2 s e — |- & 5_85
90 E 90
95 - 95
100 F100
105 105
110 L F110
115 e 115
120 it i- :120
Date: 10/31/02 Surface Elevation: 87.80 feet
Remarks:
SV RAPID TRANSIT CORRIDOR
Project Number: 28649330.02520 CUNE, FENEIRATION TEST Fig. G-31
SOUNDING NUMBER: NC-09 Page 1 of 1
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SLEEVE FRICTION (Fs) TIP RESISTANCE (Qc) FRICTION RATIO (Fs/Qc)
tons/sq ft tons/sq ft percent

0 10 ?]6411 2 . 0 0 _ ,125, '250 .375. _ .500 O. . 25 , 5 7.5 10 0

53 R 5

10 s BN TS n 10

1B o 5 & 5 e s Lot 15

20

25

30 30

35@ 35

40— s i ) 40

45 ot 45

50—:5? 50
g5 2 o
0'3_:_"6(,% 2 eog
& 65— 65 8

70 70

75— 75

80 < 80

85 85

90 = 90

951 s 95

100 00

105 i i 05

0—Jr 10

15

20

Date: 10/31/02 Surface Elevation: 78.20 feet
Remarks:
SV RAPID TRANSIT CORRIDOR
Project Number: 28649330.02520 SCNE FENBIRAMION TEST Flg. €32
SOUNDING NUMBER: NC-10 Page 1 of 1
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SLEEVE FRICTION (Fs) TIP RESISTANCE (Qc) FRICTION RATIO (Fs/Qc)
tons/sq ft tons/sq ft percent
0 10? ..... ?ﬁ? ‘ 2 0 0 _ ‘125' ’250' .375. ISOO O 2E5 ' 5 . 7:5 . 10 0
5_ ______________________ _ ]
10 - 10
15—f 5—15
2o—f f—zo
25 5—25
30 T 30
e e M L e e ;—35
4o—f " 40
45—f :—45
50 50
gss—; g—ssg
T 60 g Fo0 T
L T vt 655
o J e .
75 75
80 — 80
85 — 85
90—2 90
95—f 95
1oo—f -Hoo
105{ ----- f—105
110 Fi10
: F11s

Date: 10/29/02

Remarks:

SV RAPID TRANSIT CORRIDOR

Surface Elevation: 87.00 feet

Project Number: 28649330.02520

CONE PENETRATION TEST
SOUNDING NUMBER: NC-11

Fig. C-33

Page 1 of 1
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SLEEVE FRICTION (Fs) TIP RESISTANCE (Qc) FRICTION RATIO (Fs/Qc)

tons/sq ft tons/sq ft percent

1 0 125 250 375 50 0 25 5 75 10

0 j: __'?." ‘,.,!,,v'...'.v.f 'J TR l T . .
5 3
10-

1 :
15 — 15
i s S sttt i [N et Jeeiitomiric Aideidaamttt isdiscckorons (N ko~ —20
25— — 25
B0t g L T — e T —30

] n
R e e e e o I Tt 35
40— 40

3 o
45 — 45
50 — 50

8%7 T -5 8

e P e e s o o e I e F o0 T

R B e I - e o e I —60 T

& = NG - &

0 65 S —65 N
70 I @S —70
75 g 75
80— — 80
85— — 85
90 90
95 95
{0 e e I 100
105 05
B e e s [ e e s B L e Pt 110
115 115
— : : L SREnLE : etid b 20
Date: 11/4/02 Surface Elevation: 88.50 feet

Remarks:

SV RAPID TRANSIT CORRIDOR

CONE PENETRATION TEST Fig. C-34

Project Number: 28649330.02520 SOUNDING NUMBER: NC-12
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SLEEVE FRICTION (Fs) TIP RESISTANCE (Qc) FRICTION RATIO (Fs/Qc)
tons/sq ft tons/sq ft percent

L e 0
5 5
10 —f """ 10
153 15
s AR SO O A 20
o ek R R e 25
30 30
35 35
40— 40
45 45
50 —— - 50

555 55

g 60 ‘: 60 g

R e e 850
- _? TR 2o
75 oo, 75
80~ e 80
85 _f .......... 85
90— 90
95 95
100 00
05— 05
110 10
115—f 13
120 i ~120

Date: 11/1/02 Surface Elevation: 84.00 feet
Remarks:
SV RAPID TRANSIT CORRIDOR
Project Number: 28649330.02520 CONE PENETRATION TEST Flg. G35
SOUNDING NUMBER: NC-13 Page 1 of 1
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APPENDIXD Laboratory Testing Program

A laboratory testing program was carried out to determine the index and engineering
properties of the major subsurface strata encountered at the site. The laboratory testing
program included conventional tests to confirm the existing information on the
engineering characteristics of the major strata and to refine some of the engineering
parameters where it was deemed appropriate. These tests were performed at the
Massachusetts Institute of Technology (MIT) Laboratories in Massachusetts, at the
Signet Testing Laboratories in Hayward, California, a subsidiary of URS Corporation,
and also at the URS Laboratory in San Jose, California.

This appendix briefly describes the testing program and procedures for the different types
of tests, then presents detailed test results.

Index Tests

Index tests were performed on both cohesive and cohesionless soil samples to aid in soil
classification and in correlation with other engineering parameters. Index tests included
Atterberg Limits, gradation analyses, moisture content and density determinations.
Atterberg Limits tests were performed in accordance with the ASTM D 4318 Standard.
Gradation analyses were performed in accordance with the ASTM D 422 Standard. The
moisture content tests were performed in accordance with the ASTM D 2216 Standard.
Total and dry density tests were carried out following the procedure in the ASTM D 2937
Standard.

Table D-1 presents results of the index tests. Table D-2 presents results of the Atterberg
Limits Tests. In addition, the measured moisture content, total densities, Liquid Limit,
Plasticity Index, and percentages of gravel and fines are indicated on the Logs of Borings
(Figures C-3 through C-23) adjacent to the appropriate sample depth.

A plasticity chart showing graphically the results of the Atterberg Limits tests is
presented on Figures D-1 and D-2. Grain size distribution curves are presented
graphically on Figures D-3 through D-16.

Unconfined Compression Tests

Unconfined compression tests were performed on select cohesive soil samples to assist in
determining shear strength parameters. Table D-3 presents results of the unconfined
compression tests. These tests were performed in accordance with ASTM D 2166
Standard. The results of these tests are also indicated on the Logs of Borings (Figures C-
3 through C-23) adjacent to the appropriate sample depth.

Constant Rate of Strain Tests

Eleven (11) constant rate of strain tests (CRS) were performed on select undisturbed
samples of alluvial clays to evaluate their compressibility characteristics and past
geologic history.

CRS tests were performed following procedures outlined by ASTM D 4186. Table D-4
presents the results of the CRS tests.
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APPENDIXD Laboratory Testing Program

The maximum past pressure values (¢’,), were estimated using the Casagrande
construction and the end-of-primary-consolidation compression curve. The
overconsolidation ratio (OCR) was then computed from an estimated maximum past
pressure (6°p) and the calculated in-situ vertical effective stress (6”yo) at the depth from
which the sample was taken using the following expression:

OCR = (67p)/ (67vo)

The compression curves (vertical strain at the end of load increment versus the log
effective stress and coefficient of vertical consolidation versus the log of effective stress)
are presented in Figures D-17 through D-31.

The compressibility parameters, Compression Ratio (CR), Swelling Ratio (SR), and
Recompression Ratio (RR) were also computed from the end-of-primary-consolidation
compression curves and are also tabulated on Tables D-4. The compression ratio, CR, is
the slope of the compression curve (when plotted versus log stress) in the virgin
compression zone. The recompression ratio, RR, is the slope during the reloading portion
of the test and the swelling ratio, SR, is the slope of the unloading portion of the
compression curve.

Unconsolidated Undrained Compression Tests

Sixteen (16) Unconsolidated Undrained Triaxial Compression Tests (UUTXC) were
performed on select undisturbed samples to evaluate their undrained shear strengths. The
tests were performed in accordance with the procedures in the ASTM D 2850 Standard.

Results of the UUTXC tests are presented in Figures D-32 through D-47 and summarized
on Table D-5.

Ko-Consolidated Undrained Direct Simple Shear Tests

Six (6) K,-Consolidated Undrained Direct Simple Shear Tests (CK,UDSS) were
performed on undisturbed samples of stiff Fat Clay to evaluate their shear strength
characteristics. Samples were consolidated at a constant rate of strain and results of these
consolidation tests are presented in Figures D-52 through D-57. Compressibility
parameters are also presented on Table D-4. Results of the Direct Simple Shear Test are
presented in Figures D-48 through D-51 and the results are summarized on Table D-6.

Three of the six tests presented in Table D-6 were performed on nearly normally
consolidated samples (OCR = 1.13 to 1.22), and the other three tests on overconsolidated
samples (OCR =2.22 to 4.60). A 3-inch tube sample of stiff Fat Clay was used to
perform the CK,UDSS tests. The tests were performed in accordance with the
procedures in the ASTM D 6528 Standard.

m X:\Major_Project\BART _S\95-00112023.00\Geotech_Reports\TM's\BSJ3,4 Data Rpri\Appendx A-F.doc



TABLE D-1

SUMMARY OF INDEX TESTS
Moisture | Total Unit Liquid Limit Plasticity Percent Coefficient of |Coefficient of| Effective
Boring Depth Material Content | Weight qu(lo/ ) it Index Fines Curvature Uniformity | Grain Size
(ft) (o) (pcf) ° (%) () (€) (Cv) (in)

NB-01 1 Lean CLAY (CL) 22.5 123.0
NB-01 5 Lean CLAY (CL) 15.8 128.6
NB-01 10 Lean CLAY (CL) 24.7 124.4
NB-01 15 Lean CLAY (CL) 29.5 122.0
NB-01 20 Lean CLAY (CL) 26.5 123.4
NB-01 25 Lean CLAY (CL) 23.5 126.5
NB-01 30 Lean CLAY (CL) 243 125.6

Lean to fat CLAY
NB-01 35 (CL/CH) 31.6 121.1

Lean to fat CLAY
NB-01 40 (CL/CH) 34.5 117.2

Lean to fat CLAY
NB-01 45 (CL/CH) 29.9 121.1

Lean to fat CLAY
NB-01 50 (CL/CH) 23.9 127.2
NB-01 55 Lean CLAY (CL) 23.7 126.7
NB-01 60 Lean CLAY (CL) 26.5 123.8

Well-graded SAND (SW-
NB-01 75 S with silt and gravel 7.1 136.2 8 1.01 31.57 0.106
NB-01 90 Clayey SAND (SC) with 13 0.030
gravel

NB-01 102 Lean CLAY (CL) 19.0 131.9
NB-01 110 Lean CLAY (CL) 20.0 130.5
NB-02 15 Fat CLAY (CH) 26.7 127.4
NB-02 20 Lean CLAY (CL) 25.9 126.9
NB-02 30 Silty SAND (SM) 20.3 120.4
NB-02 30 Silty SAND (SM) 18.7 126.3 27

Lean to fat CLAY
NB-02 40 (CL/CH) 29.2 123.8 49 23

Lean to fat CLAY
NB-02 50 (CL/CH) 29.7 124.7

Lean to fat CLAY
NB-02 60 (CL/CH) 242 130.1
NB-02 70 |Well-graded SAND(SW) 5 4 8 1.16 39.90 0.119

with gravel
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TABLE D-1

SUMMARY OF INDEX TESTS
Moisture | Total Unit Liquid Limit Plasticity Percent Coefficient of Coet."ﬁcien't of Eff.ecti\'/e
Boring Depth Material Content | Weight (%) Index Fines Curvature Uniformity | Grain Size
(fe) (%) (peh) (o) (“o) (C) (Cv (in)
NB-03 15 Sandy lean CLAY (CL) 22.8 112.8
with gravel
NB-03 20 Sandy SILT (ML) with 23.0 109.5 82
gravel
NB-03 30 Sandy lean CLAY (CL) 26.8 125.6
NB-03 35 Sandy lean CLAY (CL) 20.8 131.3
NB-03 40 Sandy, silty CLAY (CL-| 27.0 125.1 58
ML)
NB-03 45 Sandy, silty CLAY (CL- | 29.3 65
ML)
NB-03 55 Fat CLAY (CH) 34.5 121.8 62 34
NB-03 65 Fat CLAY (CH) 32.5 120.6
NB-03 70 Clayey SAND (SC) with 8.3 144.1 14
gravel
NB-03A 72 Well-graded SAND (SW-| 7.8 7 1.89 24.26 0.150
SC) with clay and gravel
NB-03A 93 Poorly graded SAND 9.9 9 4.10 55.50 0.095
(SP-SC) with clay and
gravel
NB-04 5 Lean CLAY (CL) 21.8 123.5
NB-04 10 Lean CLAY (CL) 36.8 115.6
NB-04 15 Lean CLAY (CL) 21.9 127.2
NB-04 20 Lean CLAY (CL) 24.8 124.5
NB-04 25 Lean CLAY (CL) 26.0 122.8
NB-04 30 Lean CLAY (CL) 28.3 124.3
NB-04 35 Lean to fat CLAY 39.0 113.6
(CL/CH)
NB-04 40 Lean to fat CLAY 232 127.6
(CL/CH)
NB-04 45 Lean CLAY (CL) 23.9 124.3
NB-04 55 Lean CLAY (CL) 23.9 124.7
NB-04 65 Silty SAND (SM) 20
NB-04 90 Well-graded SAND (SW-[ 9.7 10 2.46 60.62 0.075
SC) with clay and gravel
NB-04 105 Lean CLAY (CL) 20.7 128.1
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TABLE D-1
SUMMARY OF INDEX TESTS
Moisture | Total Unit Liquid Limit Plasticity Percent Coefficient of |Coefficient of Effecti\'/e
Boring Depth Material Content | Weight o Index Fines Curvature Uniformity | Grain Size
(Ft) %) | (peD L (%) (%) (C») (C.) (in)

NB-04 105 Lean CLAY (CL) 21.9 126.6
NB-04 115 | Clayey SAND SCywith | g 5 139.7 15

gravel
NB-05 2 Clayey SAND (SC) FILL| 11.2
NB-05 10 Lean CLAY (CL) 33.1 116.3
NB-05 20 Lean CLAY (CL) 22.1 128.2
NB-05 30 Lean CLAY (CL) 26.4 125.4
NB-05 40 Lean CLAY (CL) 28.7 122.0

Poorly graded SAND

NB-05 50 (SP-SM) with silt and 222

gravel

Poorly graded SAND

NB-05 50 (SP-SM) with siit and 15.1 8 091 12.78 0.099

gravel
NB-05 60 Lean CLAY (CL) 26.0 125.6
NB-05 70 Silty SAND (SM) 19.9 131.0 48
NB-05 80 Lean CLAY (CL) 19.8 1304
NB-05 90 Lean CLAY (CL) 23.9 133.4
NB-05 100 Sandy lean CLAY (CL) 214 129.9
NB-05 110 Clayey SAND (SC) 21.1 130.2 42 0.001
NB-05 igg | Lo CLAY CLowity | ony 133.5

gravel
NB-06 10 Lean CLAY (CL) 25.3 123.2
NB-06 15 Lean CLAY (CL) 24.3 124.0
NB-06 20 Lean CLAY (CL) 21.7 126.6
NB-06 25 Lean CLAY (CL) 26.3 121.7
NB-06 30 Lean CLAY (CL) 27.7 121.2
NB-06 35 Sandy SILT (ML) 15.9 121.8
NB-06 35 Sandy SILT (ML) 23.3 123.7
NB-06 40 Sandy SILT (ML) 22.9 125.0 72
NB-06 45 Sandy SILT (ML) 20.0 122.8 58
NB-06 45 Sandy SILT (ML) 21.0 127.3
NB-06 50 Sandy SILT (ML) 18.8 123.0 70
NB-06 50 Sandy SILT (ML) 20.3 127.7
NB-06 55 Silty CLAY (CL-ML) 20.8 1304
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TABLE D-1

SUMMARY OF INDEX TESTS
Moisture | Total Unit Liquid Limit Plasticity Percent Coefficient of |Coefficient of| Effective
Boring Depth Material Content | Weight 1qu(°/ ) ! Index Fines Curvature Uniformity | Grain Size
(ft) (%) (pef) ° (%) (%) (C) (C.) (in)
NB-06 60 Silty CLAY (CL-ML) 23.0 127.1
NB-06 65 Lean CLAY (CL) 20.7 128.5
NB-06 70 Silty SAND (SM) with 10.2 131.5 13
gravel
NB-06 80 Silty CLAY (CL-ML) 21.6 128.7
NB-06 85 Silty CLAY (CL-ML) 20.0 129.9
NB-06 sp | Feey gg‘:f)d SAND 1419 4 127 3.79 0.110
NB-06 loo | Sty SAND SMywith | g 5 140.2 13 0.030
gravel
NB-06 105 Silty CLAY (CL-ML) 22.0 125.6
NB-06 120 Silty SAND (SM) 19.5 120.9 27
NB-07 15 Lean CLAY (CL) 20.0 131.6 26 11
NB-07 40 Lean CLAY (CL) 26.5 123.1
NB-07 53 Lean CLAY (CL) 26.2 124.9
NB-07 63 Fat CLAY (CH) 23.0 129.4 32 14
Well-graded GRAVEL
NB-07 73 (GW-GC) with clay 12.6 28
NB-07 93 Sandy SILT (ML) 21.7 125.6 65
NB-07 g[S Clayeswa’)AND SC-1 203 1333 48
NB-08 15 Lean CLAY (CL) 32.2 117.5
NB-08 20 Lean CLAY (CL) 31.3 122.0
NB-08 25 Lean CLAY (CL) 35.3 121.3 51 28
NB-08 35 Silty SAND (SM) 21.2 126.6 34
i Silty, clayey SAND (SC-
NB-08 50 SM) 257 127.5
NB-08 60 Lean CLAY (CL) 23.7 125.9
NB-08 65 Lean CLAY (CL) 24.6 129.3
NB-08 70 Lean CLAY (CL) 21.8 130.2
NB-12 15 Fat CLAY (CH) 28.9 126.0 54 28
NB-12 25 Fat CLAY (CH) 28.3 126.1
NB-12 | 35 | BeenCRAYCLIWIR o0 1362
NB-12 45 Lean CLAY (CL) with 22.9 127.8
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TABLE D-1
SUMMARY OF INDEX TESTS
Moisture | Total Unit Liguid Limit Plasticity Percent Coefficient of [Coefficient of| Effective
Boring Depth Material Content | Weight 'q (l%) fm Index Fines Curvature Uniformity | Grain Size
(ft) (“o) (pef) (o) (“o) (C) (C) (in)
sand
) Silty, clayey SAND (SC-

NB-12 50 SM) with gravel 9.7 149.0 16
NB-12 55 Lean CLAY (CL) 20.8 131.1
NB-12 75 Lean CLAY (CL) 21.5 129.9
NB-13 20 Lean CLAY (CL) 18.7 133.7

Lean to fat CLAY
NB-13 30 (CL/CH) 34.8 133.7
NB-13 50 Lean CLAY (CL) 23.1 127.7 35 16
NB-13 65 Lean CLAY (CL) 21.6 128.4

Lean to fat CLAY
NB-13 75 (CL/CH) 27.3 125.8

Lean to fat CLAY
NB-13 85 (CL/CH) 30.4 125.6 55 28
NB-14 5 Sandy lean CLAY (CL) 16.0 133.9
NB-14 10 Sandy lean CLAY (CL) 25.9 124.5

Lean to fat CLAY
NB-14 15 (CL/CH) 26.7 124.2 52 27
NB-14 20 SILT (ML) 90

Lean to fat CLAY
NB-14 40 (CL/CH) 32.1 127.6 57 30
NB-14 55 Lean CLAY (CL) 21.5 128.8

Poorly graded SAND
NB-14 70 (SP-SC) with clay and 3.6 8 091 46.29 0.119
gravel i

NB-15 5 Fat CLAY (CH) 21.2 121.9
NB-15 10 Lean CLAY (CL) 33.9 117.6
NB-15 30 Lean CLAY (CL) 35.0 117.0
NB-15 30 Lean CLAY (CL) 35.2 118.1
NB-15 30 Lean CLAY (CL) 37.3 116.2
NB-15 35 Fat CLAY (CH) 37.3 115.2
NB-16 20 Fat CLAY (CH) 18.8 131.4 21 6

Lean to fat CLAY
NB-16 48 (CL/CH) 244 123.9
NB-16 48 Lean to fat CLAY 21.7 128.4
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TABLE D-1

SUMMARY OF INDEX TESTS
Moisture | Total Unit Liquid Limit Plasticity Percent Coefficient of |Coefficient of| Effective
Boring Depth Material Content | Weight ‘9 (%) i Index Fines Curvature Uniformity | Grain Size
(ft) (“o) (pef) ° (%) () (C) (Cv) (im)
(CL/CH)
Well-graded SAND (SW-
NB-16 53 SC) with clay‘and gravel 12.4 133.0 10 1.24 2498 0.075
Well-graded SAND (SW-
HE-16 28 SC) with clay and gravel 211 27
Well-graded GRAVEL
NB-17 30 (GW-GM) with silt and 6 1.30 49.43 0.122
sand
NB-17 58 Sandy SILT (ML) 25.0 125.0
NB-17 58 Sandy SILT (ML) 20.3 124.9 57 0.001
NB-17 65 Silty SAND (SM) 28.7 124.6 42
Poorly graded GRAVEL
NB-17 80 (GP) with sand 10.2 145.6
NB-18 8 Sandy SILT (ML) 13.4 110.3 57
NB-18 18 Fat CLAY (CH) 36.6 112.5
NB-18 23 Fat CLAY (CH) 30.4 114.1
NB-18 23 Fat CLAY (CH) 309 111.8
Well-graded GRAVEL
NB-18 28 (GW) with sand 11.8 136.5
Poorly graded GRAVEL
NB-18 33 (GP-GM) with silt and 8 0.76 70.23 0.117
sand
NB-18 3g | Poorly g’a(dGeg)GRAVEL 2 1.40 3.08 4750
NB-18 50 Sandy SILT (ML) 56
NB-18 50 Sandy SILT (ML) 26.4 122.1 63
NB-18 50 Sandy SILT (ML) 25.0 32 13
Well-graded GRAVEL
NB-18 85 (GW) with sand 3 2.18 6.83 1.131
NB-19 5 SILT (ML) FILL
NB-19 g | Sy SANDISMYWIth o g 125.6 41
gravel
NB-19 g1 |Well-graded SAND(SW)| 44 145.9 4 1.09 33.04 0.196
with gravel
NB-19 47 Fat CLAY (CH) 23.2 125.9
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TABLE D-1
SUMMARY OF INDEX TESTS )
Moisture | Total Unit Liquid Limit Plasticity Percent Coefficient of |Coefficient of| Effective
Boring | Depth Material Content | Weight 'q“('o ) tm Index Fines Curvature | Uniformity | Grain Size
(ft) (%) (pef) ’ (%) (%) (€ (C.) (in)
NB-19 57 Fat CLAY (CH) 31.6 120.2
NB-19 57 Fat CLAY (CH) 23.0 127.9
NB-19 67 Fat CLAY (CH) 20.8 129.8
NB-19 67 Fat CLAY (CH) 22.0 128.2
NB-19 g3 | SUySAND SM)with o, 132.0 27
gravel
Well-graded GRAVEL
NB-19 77 (GW) with sand 11.8 135.6
NB-20 3 [Silyclay ‘SSYMS)AND SC-1 133 97.8
NB-20 8 Silty SAND (SM) 6.4 107.8 24
NB-20 13 [Well-graded SAND (SW)| 8.4 125.5 3 0.96 6.49 0.281
NB-20 17 Fat CLAY (CH) 40.6 114.1 52 24
NB-20 17 Fat CLAY (CH) 41.6 112.5
NB-20 21 Fat CLAY (CH) 34.6 117.2
NB-20 29 Fat CLAY (CH) 30.6 119.5
Poorly graded SAND
NB-20 34 (SP.SM) with sil 26.9 124.5 44
NB-20 38 Fat CLAY (CH) 27.0 124.5
NB-20 42 Fat CLAY (CH) 35.9 115.4
NB-20 52 Silty SAND (SM) 27.4 120.5 14
NB-20 57 Fat CLAY (CH) 315 119.4 43 19
NB-20 57 Fat CLAY (CH) 28.0 123.7
NB-20 57 Fat CLAY (CH) 31.6 120.7
NB-20 57 Fat CLAY (CH) 313 120.6
NB-20 65 Silty CLAY (CL-ML) | 23.1 129.4
NB-21 a5 | LeanCLAY(CDIwith | o35 | 1267
sand n
Lean to fat CLAY
NB-21 30 (CL/CH) 38.2 115.0 B
Well-graded GRAVEL
NB-21 35 (GW-GC) with clay and | 10.2 8 0.94 53.08 0.119
sand
NB-21 75 Lean CLAY (CL) 22.0 127.7
NB-21 90 [Lean CLAY (CL)w/sand| 21.9 127.2
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TABLE D-1

SUMMARY OF INDEX TESTS
Moisture | Total Unit Liquid Limit Plasticity Percent Coefficient of |Coefficient of| Effective
Boring Depth Material Content | Weight ‘9 (%) m Index Fines Curvature Uniformity | Grain Size
(ft) (o) (pef) (%) (o) (&) (oN) (in)
NB-24 10 Fat CLAY (CH) 29.2 118.9
NB-24 20 Fat CLAY (CH) 36.0 113.1 57 31
NB-24 25 |Siclae PANRIC oo 15
Well-graded GRAVEL

NB-24 40 (GW-GC) with clay and 9.4 140.4 7 2.15 38.28 0.178

sand
NB-24 45 Sandy Lean CLAY (CL) 19.2 129.7 25 8
NB-24 60 Lean CLAY (CL) 17.1 133.3
NB-24 75 | LeanCLAVILLIWIR [ o056 | 1281

sand

Well-graded SAND (SW-

NB-24 80 SC) with clay and gravel 10.6 8 1.22 38.08 0.119
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TABLE D-3
SUMMARY OF UNCONFINED COMPRESSION TESTS
Unconfined Compressive
Boring Depth Material Strength
(ft) (psf)
NB-01 1 Lean CLAY (CL) 2270
NB-01 5 Lean CLAY (CL) 4390
NB-01 10 Lean CLAY (CL) 2100
NB-01 15 Lean CLAY (CL) 2340
NB-01 20 Lean CLAY (CL) 2630
NB-01 25 Lean CLAY (CL) 860
NB-01 30 Lean CLAY (CL) 4360
Lean to fat CLAY
NB-01 35 (CL/CH) 1510
Lean to fat CLAY
NB-01 40 (CL/ICH) 3020
Lean to fat CLAY i
NB-01 45 (CL/ICH) 2040
Lean to fat CLAY
NB-01 50 (CL/CH) 3920
NB-01 55 Lean CLAY (CL) 3700
NB-01 60 Lean CLAY (CL) 2310
NB-01 95 Lean CLAY (CL)
NB-01 102 Lean CLAY (CL) 4700
NB-01 110 Lean CLAY (CL) 3730
NB-02 15 Fat CLAY (CH) 2950
NB-02 20 Lean CLAY (CL) 1420
Lean to fat CLAY
NB-02 40 (CL/ICH) 4670
Lean to fat CLAY
NB-02 50 (CL/CH) 3940
Lean to fat CLAY
NB-02 60 (CL/ICH) 6920
NB-03 30 Sandy lean CLAY (CL) 1850
NB-03 35 Sandy lean CLAY (CL) 4910
NB-03 55 Fat CLAY (CH) 3430
NB-03 65 Fat CLAY (CH) 4630
NB-04 5 Lean CLAY (CL) 2110
NB-04 10 Lean CLAY (CL) 1490
NB-04 15 Lean CLAY (CL) 2760
NB-04 20 Lean CLAY (CL) 1710
NB-04 25 Lean CLAY (CL) 960
NB-04 30 Lean CLAY (CL) 640
Lean to fat CLAY
NB-04 35 (CL/CH) 2370
Lean to fat CLAY
NB-04 40 (CL/CH) 2500
NB-04 45 Lean CLAY (CL) 2590
NB-04 55 Lean CLAY (CL) 2100
NB-04 105 Lean CLAY (CL) 4120
NB-04 110 Lean CLAY (CL) 2450
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TABLE D-4
SUMMARY OF CONSTANT RATE OF STRAIN AND DIRECT SIMPLE SHEAR CONSOLIDATION TESTS

Initial Initial Liquid | Plastic In-Situ Maximum
. Test . . Moisture | Total Unit Kl o & Pl Effective Past
Boring De'!:th Number Soil Unit Content Weight [;::/n)'t Izlo;n;t (%) | Vertical Stress | Pressure OCH | "CR RR B
® (%) (pe) . ° (psh) (psD)
10 | crss3g | Alluvialclays, 33.88 117.6 ; . . 1200 5565 4.64 | 0.148 | 0.026 | 0.019
silts & sandy clay
30 | crsszs | Allvialclays, 34.95 117.0 53 26 27 2536 5530 2.18 | 0.169 | 0.032 | 0.036
silts & sandy clay
NB-15 | 30 | Dsseo7 | Alluvialclays, 3524 18,1 53 2% | 27 2536 4301 170 | 0.169 | 0034 | -
silts & sandy clay
30 | Dssern | Alluvialclays, 37.32 116.2 53 26 27 2536 4710 1.86 | 0.162 | 0.047 | -
silts & sandy clay
35 | crs 541 | Alluvialclays, 37.32 115.2 - ; - 2857 5632 197 | 0.161 | 0.030 | 0.017
silts & sandy clay
20 | CRS 519 .f‘””v‘a' °'ayf’ 18.84 131.4 21 s 6 2001 9012 450 | 0.087 | 0.017 | 0.007
NB-16 silts & §andy clay
48 | crssp3 | Alluvialclays, 21.70 128.4 . - . 3499 11469 328 | 0.108 | 0.020 | 0.012
silts & sandy clay
18 | Crss47 | Alluvialclays, 36.64 112.5 . . 5 2160 5734 2.65 | 0.175 | 0.025 .
silts & sandy clay
23 | CRs 549 | Alluvialclays, 30.38 114.1 3] 18 13 3000 3379 113 | 0.148 | 0.057 | 0.025
silts & sandy clay
NB-18 T
23 DSS 612 | AHuvialcelays, 30.92 111.8 31 18 13 3000 3482 1.16 | 0.176 | 0.039 | -
silts & sandy clay
23 | Dsse13 | Alluvialclays, - . 31 18 13 3000 3584 1.19 | 0.180 | 0.043 -
silts & sandy clay
47 | crss26 | Alluvial clays, 23.20 125.9 - . ; 4254 9010 2.12 | 0.100 | 0.035 | 0.008
silts & sandy clay
NB-19 | 57 | crssig | Alluvialclays, 23.04 127.9 - - - 4824 12903 267 | 0.094 | 0.024 | 0.005
silts & sandy clay
67 | crssao | Alluvialclays, 20.77 129.8 - ; - 5394 10035 1.86 | 0.107 | 0.030 | 0.009
silts & sandy clay
17 | CRS 521 .f””v'a' clays, 40.59 114.1 52 28 24 2160 2867 133 | 0.158 | 0.049 | 0.019
NB-20 silts & §andy clay
21 | crssa3 | Alluvialclays, 34.64 117.2 - : . 2520 9032 3.58 | 0.141 | 0.058 | 0.020
silts & sandy clay
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TABLE D-6
SUMMARY OF DIRECT SIMPLE SHEAR TESTS

Initial Initial Total Liquid Plastic Liquidity

. Sample | Depth Test . . Moisture Unit e - oy
; Limit Limit Ind ,
Boring No. (6) Nimniber Soil Unit Content Weight (:;1)1 (lol/n)l ?o/e)x (tsD) OCR S,/
(%) (pcf) () () ()

pss 607 |  Alluvial clays, 35.24 118.1 53 26 0.34 9.22 122 0.1964
NB-15 S-7 30 silts & sandy clay |

Dssg) | Alluvial clays, 37.32 116.2 53 26 0.42 1.56 4.60 0.7317

silts & sandy clay
Dss 612 | Alluvial clays, 30.92 111.8 3 18 0.99 5.35 1.13 0.2383

silts & sandy clay

pss g1y | Alvial clays, ] ] 31 18 ; 2.68 222 0.4367
silts & sandy clay

NB-18 S-5 23

DSS 604 Alluvial clays,

ilts & sandy cl 31.62 120.7 43 24 0.40 16.36 1.16 0.2457
NB-20 S-13 57 silts & sandy clay

pss 605 | Alluvial clays, 3129 120.6 43 2 0.38 $.19 2.38 0.4263

silts & sandy clay
Notes: (1) OCR Over Consolidation Ratio

m X:\Major_Projec\BART_SJ\95-00112023.00\Geotech_Reports\TM's\BSJ3,4 Data Rprt\Table D-6_DSS.doc
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NB-03 11 56 X 34 62 | 28 | 34 | Fat CLAY (CH)
NB-07 3 16 A 26 |15 | 11 Sandy lean CLAY (CL)
NB-07 12 64 * 32 | 18 | 14 | Lean CLAY (CL)
NB-08 5 26 ® 35 51 | 24 | 27 | Lean to fat CLAY (CL/CH)
NB-12 11 16 o] 29 54 | 27 | 27 Fat CLAY (CH)
NB-13 1 51 O 23 35|19 | 16 | Lean CLAY (CL)
NB-13 18 86 A 55 | 27 | 28 Fat CLAY (CH)
NB-14 4 16 ® 27 52| 25| 27 Fat CLAY (CH)
NB-14 10 41 ® 32 57 | 27 | 30 | Fat CLAY (CH)
NB-16 1 21 O 21115 | 6 Silty, clayey SAND (SC-SM)
NB-18 11 51 (2] 25 32 | 19 | 13 | Sandy lean CLAY (CL)
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NB-24 4 20 &3 36 57 | 26 | 31 Fat CLAY (CH)
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UNIFIED SOIL CLASSIFICATION
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COBBLES GRAY - . SAND . SILT AND CLAY
coarse ] fine coarse—| medium | fine
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:;:Egr EE:E:: [(’fzztt;' Symbol| LL | Pl Classification

NB-01 16 76 ® Well-graded SAND (SW-SM) with silt and gravel
NB-01 18 91 X Clayey SAND (SC) with gravel

NB-02 6 31 A Silty SAND (SM)

NB-02 14 71 * Well-graded SAND (SW-SM) with silt and gravel
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Boring Sample | Depth R
Numbar Number | (feet) Symbol| LL | PI Classification
NB-03 4 21 ® SILT (ML) with sand
NB-03 8 41 X Sandy, silty CLAY (CL-ML)
NB-03 9 46 A Sandy, silty CLAY (CL-ML)
NB-03 14 71 * Clayey SAND (SC) with gravel
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NB-03A 1 73 ® Well-graded SAND (SW-SC) with clay and gravel
NB-03A 4 94 X Poorly graded SAND (SP-SC) with clay and gravel
NB-04 13 66 A Silty SAND (SM)
NB-04 18 91 * Well-graded SAND (SW-SC) with clay and gravel
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NB-04 23 116 ® Clayey SAND (SC) with gravel
NB-05 6 51 X Poorly graded SAND (SP-SM) with silt and gravel
NB-05 8 71 A Silty SAND (SM)
NB-05 12 111 * Clayey SAND (SC)
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L Classification
Rl Number | (feet) Symbol| L Pl assificati
NB-06 9 41 ® Silty CLAY (CL-ML) with sand
NB-06 10 46 X Sandy lean CLAY (CL)
NB-06 11 51 A Lean CLAY (CL) with sand
NB-06 15 71 * Silty SAND (SM) with gravel
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Boring Sample | Depth P
Number Number | (feet) Symbol| LL | PI Classification
NB-06 19 91 ® Poorly graded SAND (SP)
NB-06 21 101 x Silty SAND (SM) with gravel
NB-06 25 121 A Silty SAND (SM)
NB-07 14 74 * Clayey SAND (SC) with gravel
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Boring Sample | Depth R
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Number Number | (feet) Symbol Pl Classification
NB-07 18 94 ® Sandy SILT (ML)
NB-07 23B 116 x Silty SAND (SM)
NB-08 7 36 A Silty SAND (SM)
NB-12 11 51 * Silty, clayey SAND (SC-SM)
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Boring Sample | Depth .
lassif
Number Number | (feet) Symbol| LL | PI Classification
NB-14 5 21 ° Lean CLAY (CL)
NB-14 16 71 x Poorly graded SAND (SP-SC) with clay and gravel
NB-16 4B 54 A Well-graded SAND (SW-SC) with clay and gravel
NB-16 5A 59 * Sandy SILT (ML)
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GRAIN SIZES IN MILLIMETERS
Boring Sample | Depth "
|
Number Number | (feet) Symbol| LL | PI Classification
NB-17 2C 31 ® Well-graded GRAVEL (GW-GM) with silt and sand
NB-17 3C 36 b4 Silty SAND (SM)
NB-17 5C 59 A Sandy SILT (ML)
NB-17 6A 65 % Silty SAND (SM)
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GRAIN SIZES IN MILLIMETERS
Boring Sample | Depth P
Il LL | PI lassificat
Number Number | (feet) Symbo Classification
NB-18 2B 8 [ Sandy SILT (ML)
NB-18 7B 34 X Poorly graded GRAVEL (GP-GM) with silt and sand
NB-18 8 38 A Poorly graded GRAVEL (GP)
NB-18 11B 50 * Sandy SILT (ML)
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PERCENT PASSING

UNIFIED SOIL CLASSIFICATION
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NB-24 16 80 [ Well-graded SAND (SW-SC) with clay and gravel










0.01 0.1 1 10 100

5
10 %:
L | R I
Borehole | Test Name | Sample |Depth (ft)
= ] NB-15 | CRS535 7 30.0 %
E -
el L. =
N

15

_ L &L
20 S

25
500 I I I

250 5

Cy (m2/yr)

o0 O

Aoty
SBEL LR %0 0iv 00 6 10 v i m T T

0.01 0.1 1 10 100
Effective Stress, ¢’, (ksc)

COMPRESSION CURVE FROM CONSTANT
RATE OF STRAIN CONSOLIDATION TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793 San Jose, California

URS FIGURE D-18

X:\Major_Project\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\CRSC Tests\Grapher Files\CRSC 535.grf







0.01 0.1 1 10 100
-5
° i REn i
9\@& 8
5 &
32 n
g Borehole | Test Name | Sample (Depth (ft) :
= NB-16 | CRS519 1 20.0 T i
n
10
15
20
500
Q =
25 I
E 250
- ]
O i
0
0.01 0.1 1 10 100

Effective Stress, o', (ksc)

COMPRESSION CURVE FROM CONSTANT
RATE OF STRAIN CONSOLIDATION TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793 San Jose, California

X:\Major_Project\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\CRSC Tests\Grapher Files\CRSC 519.grf












0.01 0.1 1 10 100

-5 r
0 T4 i
B \‘@\\ m
! iy [
o Sl
°\“ B Borehole | Test Name | Sample |Depth (ft) G%Q 1
£ i NB19 | CRS526 | 8 47.0 I
© - a
=
n i 1
10 X
L F—WaANQA.e_JJJ_\B% |
15
20
500
/: . =
> i i
g 250 %
b a
o - O I
B q | OO S TR XTI
0 & S
0.01 0.1 1 10 100

Effective Stress, ¢', (ksc)

COMPRESSION CURVE FROM CONSTANT
RATE OF STRAIN CONSOLIDATION TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793 San Jose, California

URS e

X:\Major_Projec\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\CRSC Tests\Grapher Files\CRSC 526.grf




0.01 0.1 1 10 100
-5
0 BrE S=
[ e\e\s |
i \er b
I By !
Gb@@“ i
5 =
2| e od -
g Borehole | Test Name | Sample |Depth (ft) I
- I NB-19 | CRS518 | 10 57.0 j
n
10
[ I
i J
15
20
500 N
I 5 400 CQ%L 2 I
i 5’-%% i
— - e} "
2 ’ i
E 250 0
> B A
7 Wil
i 4 i
0 o 8
0.01 0.1 1 10 100

Effective Stress, ¢’, (ksc)

COMPRESSION CURVE FROM CONSTANT
RATE OF STRAIN CONSOLIDATION TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793

URS

San Jose, California

FIGURE D-25

X:\Major_Project\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\CRSC Tests\Grapher Files\CRSC 518.grf






0.01 0.1 1 10 100
-5 Y r !
I o
0 [=pa -y
X Sy I
SN i
- \Sk
i \JN i
5 X\
o\o L Borehole | Test Name | Sample |Depth (ft) )%& I
c - NB-20 | CRS 521 4 18.3 %% i
g I |
& i lod
10
I %& -
N %Q e
15
I R -
[ \s\\@\\ i
L O 1
20
500
S :
o
é 250
Z K a
A i n
R ﬁ) i D i
b O O O o C ()“‘Cﬂg{%m VRSN I
0
0.01 0.1 1 10 100

Effective Stress, ¢', (ksc)

COMPRESSION CURVE FROM CONSTANT
RATE OF STRAIN CONSOLIDATION TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793 San Jose, California

X:\Major_ProjectBART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\CRSC Tests\Grapher Files\CRSC 521.grf






0.01 0.1 1 10 100

> X
B Borehole | Test Name | Sample [Depth (ft) N% [

NB-20 CRS 538 7 29.0

10- S\‘ -

Strain, %
=

20
500

0.01 0.1 1 10 100
Effective Stress, o', (ksc)

COMPRESSION CURVE FROM CONSTANT
RATE OF STRAIN CONSOLIDATION TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793 San Jose, California

X:\Major_Project\BART_SJM\Analysis\SVRTC - SF (Makram) Files\Lab Tests\CRSC Tests\Grapher Files\CRSC 538.grf




0.01 0.1 1 10 100
-5 { T 7 I I ¥
: I
0 < ﬂs\\e\&
. o
R . i
N Borehole | Test Name | Sample |Depth (ft)
E i NB-20 CRS 527 10 42.0 %% :
. g i %
(7p) i L
10 ) G% I
r 3 I
15 S
L SNY =
20
500
e - |
< I I
é 250
> B heng
O - i
- G i
E a a
0 o—
0.01 0.1 1 10 100

Effective Stress, ¢', (ksc)

COMPRESSION CURVE FROM CONSTANT
RATE OF STRAIN CONSOLIDATION TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793 San Jose, California

X:\Major_Project\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\CRSC Tests\Grapher Files\CRSC 527.grf



0.01 0.1 1 10 100
-5 - r ! I ! — x i
’ ¢ 9;““‘6*
B -\( =
i orehole | Test Name [ Sample |Depth (ft) 9\‘9\ 1
: NB-20 | CRS524 | 13 57.0 979@\ |
5 |
* i
g | -
£ T Oro—01" | ||| I
»n i EAZE B
10
15
I I
20
500
| I
- B u
>t l
o
g 250
> ~ a
© I I
0
0.01 0.1 1 10 100

Effective Stress, ¢', (ksc)

COMPRESSION CURVE FROM CONSTANT
RATE OF STRAIN CONSOLIDATION TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793

URS

San Jose, California

FIGURE D-31

X:\Major_Projec\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\CRSC Tests\Grapher Files\CRSC 524.grf












UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM D2850

Client : URS
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA
Job # : 28648790.02512 Data Reduction:
Boring# NB-07
Sample#: 10 ‘ Dialfactor= 1.0  Infunit
Depth (ft) : 53 Load factor= 1.0  Ib/unit
Date tested : 12/14/02
Soll : Gray silty clay Axial Deviator
Dial Load Strain Stress
Specimen: Total wt, = 8845 gms : Read. Read. (%) (psf)
Ht. = 5.910 in
Ave dia. = 2410 In 0.003 246 0.00 0.0
Area = 4564 sq.in 0.006 35.7 0.05 351.0
Volume = 4420 c.c 0.008 43.7 0.10 602.0
Shearing rate = 0.06 inch/min 0.012 51.1 0.15 833.0
Shearing rate = 1 %/min 0.015 57.4 0.21 1032.6
Gs (assumed) = 2.70 0.018 83.8 0.28 1231.5
0.021 69.9 0.31 1425.5
Test Report: Void ratio = 0.703 0.025 754 0.37 1597.9
HtDiaratio= 245 0.027 B1.3 0.41 1779.9
Moisture= 282 % 0.030 83.7 0.47 1855.7
Total density = 124.9  pcf 0.034 89.4 0.52 . 2032.4 .
Drydensity=  988.9  pcf 0.037 946 0.57 2195.5
Saturation=  100.7 % 0.040 99.6 0.63 2351.5
Chamber pressure = 13000 psf 0.043 104.3 0.68 2498.7
Max. deviator stress =__ 4645  psf 0.048  108.8 073 2836.9
Strain @ fallure = 12.03 % 0.052 116.4 0.83 2873.5
0.058 123.3 0.94 3083.3
0.084 136.4 137 3480.2
0.108 148.5 177 3840.2
’ 0.132 155.7 2.18 4045.2
5000 0.156 180.5 2.58 4176.2
L_o_.__L_ 0203 1665 3.39 4328.5
4500 — 0.251 170.9 420 44227
0.299 174.3 5.01 4487.1
4000 : 0.417  180.3 7.01 4587.2
) 0.536 185.2 9.02 4611.1
3500 | 0.714 191.9 12.03 4644 9
= 0.892 186.0 15.04 4594.5
a2 b 1.070 197.6 18.05 44739
= 3000 1.187  198.2 20.04 4328.7
P o)
13
8
2 2000
a
1500
1000
N 500
A
0 2 4 6 8 10 12 14 168 18 20
Axlal strain (%)

Signet Testing Labs
Figure D-34













UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM D2850

Client : URS
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA
Job # . 28648790.02512 Data Reduction:
Boring# NB-13
Sample# : 11 Dialfactor= 1.0
Depth (ft) : 51 Load factor= 1.0
Date tested : 12/13/02
Soil : Dark gray silty clay with sand
Dial Load
Specimen: Tolal wt. = 887.7 gms Read. Read.
Ht. = 5.800 in
Ave dia. = 2410 In 0.003 22.7
Area = 4564 sq.in 0.008 24.7
Voiume = 433.7 cec. 0.009 28.0
Shearing rate = 0.06 inch/min 0.012 271
Shearing rate = 1 %/min 0.015 28.2
Gs (assumed) = 270 0.018 29.5
‘ 0021  31.0
Test Report: Vold ratio = 0.624 0.024 33.6
HtDiaratio= 2.41 0.028 37.2
Moisture = 23.1 % 0.030 40.8
Total density = 127.7 _ pcf 0.032 445
Dry density =__103.7__ pcf 0.036 474
Saturation=  100.0 % 0.039 50.4
Chamber pressure = 12000  psf 0.041 53.0
Max. deviator stress = 3048  psf 0.045 55.4
Strain @ fallure=_ 889 % 0.050 59.9
0.058 53.7
0.082 72.4
0.105 84.6
0.128 94.4
3500 0.152 102.0
0.188 112.5
0.245 118.5
3000 ] 0201 1224
: 0.409 126.5
g 0.525 128.0
2500 \Q 0.699 123.8
0.874 1204
g 1048 1182
g 2000 1184 1156
§ 1500 -
1000
500
0
6 8 10 12 14 16 18 20
Axial strain (%)
Signet Testing Labs

Infunit
1b/unit

Axial Devlator
Strain Stress
(%) (psf
0.00 0.0
0.05 62.8
0.11 105.5
0.15 137.6
0.21 174.2
0.26 2126
0.30 261.4
0.36 3425
0.40 4542
0.46 570.1

0.50 685.0 ,
0.58 7745
0.62 868.1
0.68 949.8
0.72 1024.1
0.82 1163.8
0.82. 970.1
1.36 1545.9
1.76 1920.1
2.18 22147
2.56 2438.2
3.38 2738.8
416 2898.1
4.97 2089.5
6.99 3047.8
9.00 2965.7
12.01 2800.8
15.02 26820.7
18.03 2469.2
20.01 23442

Figure D-38




UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM D2850

Client : URS ,
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA
Job# : 28648790.02512 Data Reduction:
Boring# NB-13
Sample# : 14 Dialfactor= 1.0 infunit
Depth (ft) : 65 Load factor= 1.0  ib/unit
Date tested : 12/14/02
Soll : Dark gray silty clay Axial Deviator
Dial Load Strain Stress
Specimen: Total wt. = 920.9 gms ’ Read. Read. (%) (psf)
Ht. = 5910 In
Ave dla. = 2425 in 0.003 29.5 0.00 0.0
Area = 4.620 sq.n 0.008 418 0.05 383.2
Volume = 4475 c.c. 0.009 49.8 0.10 626.5
Shearing rate = 0.06 inch/min 0.012 56.2 0.15 832.0
Shearing rate = 1 %/min 0.015 82.0 0.21 1010.6
Gs (assumed) = 2.70 0.018 67.8 0.26 1184.7
_ 0.021 72.8 0.31 1345.9
Test Report: Vold ratio = 0.595 0.024 77.8 0.37 1499.9
HvDia ratio =  2.44 0.028 82.3 0.42 1637.3
Moisture = 2186 % 0.030 86.7 0.46 1773.4
Total density = 128.4  pcf 0.034 90.6 0.52 1895.6
Drydensity = 105.6 pcf 0.037 94.3 0.57 2007.7
Saturation = 98.0 % 0.040 98.2 0.83 2127.1
Chamber pressure = 18000 psf 0.042 1018 0.67 2238.9
Max. deviator stress = 4251  psf 0.046 105.1 0.72 2339.9
Strain @ failure = 18.03 % 0.052 111.6 0.83 2536.1
0.058 117.3 0.94 2711.9
0.083 1277 1.36 3017.7
0.107 135.3 1.76 3238.6
0.131 1395 217 3355.3
450 T 0154  143.1 2.56 34486
3 0.202  t48.2 3.37 3576.1
4000 | 0249 1526 447 3676.8
0297 1565 4,98 3781.2
: ; 0416  165.0 7.00 3928.5
3500 0535 1718 9.00 4034.8
0713 1811 12.01 4156.4
= 3000 § 0.891  180.3 15.02 4231.3
a ‘ 1.088  195.8 18.03 4250.8
=~ 1.186  199.1 20.02 4226.7
B 2500 -
® 3
‘:g 2000 -
3 1500
1000
500
L
0 2 4 8 8 10 12 14 18 18 20
Axial strain (%)
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UNCONSOLIDATED UNDRAINED COMPRESSION TES;I’ -ASTM D2850

Client : URS
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA
Job # : 28648790.02512 Data Reduction:
Boring# NB-19
Sample# : 10 - Dial factor= 1.0 injunit
Depth (ft) : 57 Load factor= 1.0  Ib/unit
Date tested : 12/14/02
Soil : Gray brown silty clay Axlal Devlator
Dial Load Strain Stress
Specimen:  Totalwt. = 12345 gms ' Read. Read. (%) (psf)
Ht = 8.000 In
Ave dia. = 2.880 in 0.003 33.4 0.00 0.0
Area = 8.517 sq.in 0.006 36.3 0.05 83.8
Volume = 840.8 c.c. 0.009 38.3 0.11 107.3
Shearing rate = 0.06 Inch/min 0.012 40.4 0.15 1537
Shearing rate = 1 %/min 0.015 42.8 0.21 203.0
Gs (assumed) = 2.70 0.018 446 0.26 2457
. : 0.022 48.6 0.31 289.2
| Test Report: Void ratio = 0.845 0.025 48.8 0.37 338.4
b Ht/Dia ratio = 2.08 0.027 51.0 0.41 385.6
Moisture = 318 % 0.031 52.8 0.48 426.3
Total density = 120.2  pcf 0.034 54.8 0.52 - 470.2
Drydensity=  91.3  pef 0.036 56.8 0.56 512.3
Saturaton = 101.1 % 0.040 58.2 0.62 544.7
Chamber pressure = 14000 psf 0.043 58.4 0.67 546.8
Max. deviator stress = 2072  psf 0.046 60.5 0.72 594.3
Straln @ fallure = 20.00 % 4 0.053 65.2 0.83 696.3
0.059 63.5 0.93 857.5
0.064 73.5 1.03 875.7
0.080 85.0 1.48 1122.8
0.115 89.7 1.88 1438.2
3500 0138 1110 2.26 1875.0
0.187  125.1 3.07 1963.0
. 0235 1339 3.87 2134.7
3000 P 0.284 1407 468 2260.1
L 0392 1500 6.48 2408.0
[ //' 0512 161.0 8.49 2579.2
2500 : /, 0.693 173.2 11.50 27325
- 1 0.874 1837 14.51 2837.4
] 1.054 1949 17.52 2942.4
% 2000 1.203 2018 20.00 2971.8
g r
=
i 2 4500
| % f
i 1000
500 4
0 .
0 2 4 68 8 10 12 14 18 18 20
Axlal strain (%)
Signet Testing Labs
Figure D-43




UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM D2850

Client : URS
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA
Job # : 28648790.02512 Data Reduction:
Boring# NB-19
Sample#: 12 : Dial factor= 1.0  in/unit
Depth (ft) : 67 Load factor= 1.0  Ib/unit
Date tested : 12/14/02
Soll : Dark gray silty clay Axial Deviator
. Dial Load Strain Stress
Specimen: Totalwt. = 886.3 gms Read. Read. (%) (psf)
Ht = 5.810 in
Ave dia. = 2.415 In 0.003 28.9 0.00 0.0
Area = 4,582 sq.in 0.006 349 0.05 188.1
Volume = 4363 c.c. 0.008 38.8 0.10 312.1
Shearing rate = 0.08 inch/min 0.012 421 0.15 415.1
Shearing rate = 1 %/min 0.015 45.5 0.21 519.8
Gs (assumed) = 270 0.018 48.1 0.28 602.4
0.020 50.7 0.30 684.8
Test Report: Void ratio = 0.603 0.024 53.2 0.36 760.2
HtDiaratio= 2.41 0.027 55.5 0.41 832.7
Moisture= 220 % 0.030 57.5 0.48 896.4
Total density = 128.2  pcf 0.032 60.0 051 ° 9729
Drydensity = 105.1  pcf 0.035 62.1 0.56 1039.4
Saturation= 984 % 0.038 64.4 0.62 1108.5
Chamber pressure = 16000 psf 0.041 66.4 0.68 11729
Max. deviator stress = 5345  psf 0.044 68.1 0.7 1223.5
Strain @ fallure = 19.96 % 0.050 71.9 0.82 13425
0.056 75.7 0.92 1458.8
0.062 79.4 1.03 1570.7
0.087 89.1 1.45 1864.4
0.111  101.0 1.86 2223.6
8000 T 0134 1114 227 2535.8
0.181 128.9 3.08 3045.3
o 0.229 143.1 3.88 3449.7
5000 710" 0.278 154.0 4,69 3746.3
/" ) 0.381 170.6 6.51 4163.7
r 0497 1868 8.51 45410
I / 0.672 2047 11.52 4888.2
4000 0.847 219.5 14,53 5119.2
E _ 1.021 2314  17.53 5247.4
2 1.162 2414 19.96 5344.9
§ 3000
8
3
& 0
1000
0
0 2 4 6 8 10 12 14 16 18 20
Axlal strain (%)

Signet Testing Labs
Figure D-44




UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM D2850

Data Reduction:
Dial factor= 1.0
Load factor= 1.0

Dial Load
Read. Read.
0.000 -0.1
0.004 5.1
0.010 6.7
0.015 8.1
0.021 9.1
0.026 10.5
0.032 12.3
0.037 13.8
0.043 14.8
0.048 15.8
0.054 16.9
0.060 18.2
0.065 18.1
0.071 20.8
0.078 21.5
0.087 24.3
0.099 27.0
0.110 30.0
0.121 32.3
0.133 34.4
0.144 35.9
0.167 39.9
0.180 42.7
0.213 459
0.237 48.0
0.260 49.8
0.295 51.5
0.330 54.4
0.365 56.5
0.409 58.0
0.458 60.1
0.504 62.2
0.564 63.8
0.622 85.8
0.677 67.5
0.745 701
0.813 70.5
0.886 721
0.964 74.1
1.049 74.5
1.139 75.4
1.226 74.8
1.275 76.1
1.286 66.6

Client : URS )
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA
Job # : 28648790.02512
Boring # NB-20
Sample# : 4
Depth (ft) : 17
Date tested : 12/13/02
Soli : Dark gray siity clay
Specimen: Totai wt. = 1151.5 gms
Ht. = 6.000 in
Ave dia. = 2875 in
Area = 6.494 sq.in
Volume = 638.5 c.c.
Shearing rate = 0.05 inch/min
Shearing rate = 0.83 %/min
Gs (assumed) = 2.70
Test Report: Void ratio =__ 1.120
HYDia ratio =__2.09
Molsture = 418 %
Total density = 112.5  pcf
Drydensity= 785 pcf
Saturation=__ 100.3 %
Chamber pressure = 2200 _ psf
Max. deviator stress = 1383  psf
Strain @ failure = 18.06 %
1600
1400
~a
1200
'
é 1000
4
‘E 800
]
&
E 600 -
400 1
200
0 Fa—
0 2 4 8 8 10 12 14 18 18 20
Axlal strain (%)
Signet Testing Labs

infunit
ib/unit
Axial Deviator
Strain Stress
(%) (psf)
0.00 0.0
0.07 116.9
0.17 150.8
0.26 182.5
0.35 204.3
0.44 234.7
0.53 275.0
0.62 302.3
0.71 328.6
0.81 350.7
0.90 - 374.6
0.99 403.5
1.09 4227
1.18 455.0
1.26 474.7
1.46 534.2
1.85 592.8
1.84 655.4
2.02 704.8
2.21 749.7
2.41 779.6
2.79 863.8
3.17 918.9
3.55 984.8
3.95 1024.7
4.33 1054.4
4.91 1088.8
549 1142.9
6.08 1179.9
6.82 1201.2
7.63 1234.0
8.39 1265.8
9.40 1287.0
10.37 1309.6
11.29 1330.1
12.42 1364.3
13.55 13536
14.77 1365.0
18.06 1382.7
17.48 1365.0
18.99 1356.6
20.44 1322.5
21.24 1331.6
21.44 1161.9

Figure D-45




UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM D2850

Client : URS
Project : Silicon Valley Rapld Transit Corridor, San Jose, CA
Job # : 28648790.02512 Data Reduction:
Boring# NB-20
Sample #: 13 Dial factor= 1.0
Depth (ft) : 57 Load factor= 1.0
Date tested : 12/13/02
Soil : Gray brown silty clay
) Dial Load
Specimen: Total wt. = 1261.8 gms Read. Read.
Ht = 6.000 In
Ave dia. = 2870 in 0.003 28.7
Area = 8.472 sq.in 0.006 35.1
Volume = 836.3 c.c. 0.009 453
Shearing rate = 0.06 Inch/min 0.012 55.9
Shearing rate = 1 %/min 0.015 64.8
G3 (assumed) = 2.70 0.018 72.5
0.021 79.3
Test Report: Vold ratio = 0.743 0.024 85.6
Hi/Diaratio=  2.09 0.027 91.3
Moisture=  28.0 % 0.030 987.0
Total density = 123.7 pef 0.033 102.2
Drydensity = 96.7  pcf 0.036 107.5
Saturation=_ 101.7 % 0.040 112.1
Chamber pressure = 14000 psf 0.043 116.7
Max. deviator strass = 4552  psf 0045 1214
Strain @ fallure = 18.01 % 0.051 129.6
0.058 136.7
0.085 154.3
0.109 170.5
0.133 182.3
5000 0.157 190.9
! 0205  204.0
4500 . 0.253 213.2
e 0301 2209
4000 + 0.423 233.9
4 0.543 2453
0.723 257.8
wa 0.904 288.7
g i 1.084 2782
3000 ¢ 1202 2833
g 2500 §
B b
8
3 2000 §
1500 -
1000
§00
R ANENR
0 2 4 B8 8 10 12 14 16 18 20
Axial strain (%)

Signet Testing Labs

infunit
1b/unit

Axial Deviator
Strain Stress
(%) (psf)

- 0.00 0.0
0.05 140.9
0.10 389.1
0.15 6804.1
0.20 796.5
0.25 971.5
0.30 1122.9
0.35 1259.9
0.40 1387.8
0.45 1512.2
0.50 1627.7
0.56 1744.0
0.61 1843.2
0.68 1944.8
0.71 20484
0.81 22271
0.92 2380.1
1.36. 2755.3
1.76 3089.4
2.16 33427
2.57 3515.0
3.37 3768.7
417 3934.0
4.97 4082.8
6.99 4248.3
9.00 43854

12.00 4485.4
15.01 4538.9
18.01 4551.7
19.98 4532.6

Floure D-48




UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM D2850

Client : URS
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA
Job # : 28648790.02512 Data Reduction:
Boring# NB-20
Sample # . 14 ) Dial factor= 1.0  infunit
Depth (ft) : 65 Load factor= 1.0  Ib/unit
Date tested : 12/14/02
Soil . Dark gray silty clay Axial Deviator
Dial Load Strain. Stress
Specimen:  Totalwt. = 1319.8 gms ' Read. Read. (%) (psf)
Ht = 8.000 in ,
Avedia, = 2.870 in 0.003 43.3 0.00 0.0
Area = 8.472 sq.in 0.006 48.8 0.05 122.2
Volume = 836.3 cc 0.000 51.9 0.11 189.9
Shearing rate = 0.08 inch/min 0.012 54.9 0.15 257.8
Shearing rete = 1 %/min 0.015 57.7 0.21 318.4
Gs (assumed) = 2.70 0.018 60.2 0.26 375.5
0.021 62.6 0.30 426.8
Test Report: Void ratio = 0.602 0.024 64.6 0.36 472.7
HtDiaratio = 2.09 0.028 66.5 0.41 513.1
Moisture = 231 % 0.030 68.3 0.45 552.4
Total density = 129.4  pcf 0.033 70.1 051 . 5931 .
Drydensity = 105.2__ pcf 0.037 71.8 0.56 830.2
Seturation = 103.4 % 0.039 735 0.60 667.2
Chamber pressure = 18000  psf 0.043 75.3 0.66 707.4
Max. deviator stress = 4838  psf 0.048 771 0.71 7458
Straln @ fallure =___19.55 % 0.051 80.4 0.81 818.1
0.058 835 0.92 885.8
0.085 92.5 1.37 1080.0
0.109 103.8 1.77 1321.2
A 0.133 1148 218 1555.5
B0 0158 1259 258 1789.4
- \ o 0.208  149.1 3.39 2274.4
4500 — 0254  170.1 4.19 2702.6
0.303 1877 5.00 3050.9
4000 : £ 0423 2142 7.01 3536.0
[ - 0.544 2354 9.01 3888.6
3500 4 0.724 2605 12.02 4250.2
F 0.805 2794 15.03 4463.8
[ 1.085 2933  18.04 4559.1
3000 1178 3024 19.55 4638.0

2000 §

Deviator stress (psf)
g
e

1500 -

1000

0 2 4 6 8 10 12 14 18 18 20
Axial strain (%)
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Figure D-47










0.8

< ot
D (o]

=
no

Normalized Shear Stress, 1}, / o'

Test Boring | Sample | Depth | Elev. | ©,(%) o, Liquid g ¥ Swa,.'
Symbol ind v ' v
No. |[Symbol | "N, No. Ft. o o) | o fir tsf OCR | et
31.62 43
DSS604 * NB-20 | S-13 [57.0-59.0[33.0-31.0 ~ .. 24 0.40 16.36 1.16 120.74 | 0.2457
Dsseos | A |NB-20 | s-13 [57.0-59.0{33.0-310] 312 | 43 038 | 819 | 238 | 12056 | 04263
pssétt | O |NB-15 | s-7 [300-32.5(500-47.5[ 72 2 0.42 156 | 460 | 11618 | 07317
DSS613 |  + NB-18 | S-5 [23.0-25.5/655-63.0] ?é = 2.68 2.2 - 0.4367
] ] ) L) 1 L 1 ¥ | | ] 1 1 ] L] | ) ] LI
Q
O ®) Q -
O
o O
O o
O @)
o
[e) U
o 2 ]
o O
O . 1
o o°
Oo A
+F++ o
pre T “& L
h -3 4 —
- o o°
4 + O le) -
sl T+
+ i P
s 4 ¥ o -
A “ a+ o
axx st 2 .
* +
".A * [Mtesa., . “ OO
T B o
E ]
= . E.+. o -
f © -
I
1 1 ] 1 ] ] 1 1 L ] 1 1 L ] 1 1 1 1 1 1
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

Normalized Vertical Effective Stress, ¢',/ G’

X:\Major_Project\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\DSS Tests\Grapher Files\StressPaths_over.grf

Normalized Effective Stress Paths From CK UDSS Tests On
Normally And Overconsolidated Samples of Stiff Fat Clay

Silicon Valley Rapid Transit Corridor

May 2003
28648793

URS

San Jose, California

FIGURE D-49




; Liquid ’ .
Test Boring | Sample | Depth | Elev. | @,(%) o e e o R ¥ Su/o,,
No. |Symbol | “No. No. F1. Ft. o, (%) ©p L tsf S pef
Dsseo7 | & | NB-15 | S-7 [300-325[500-475) 24 | 33 034 | 922 | 122 | 11805 | 0.1964
1,62 43
DSS604 * NB-20 | S-13 [57.0-59.0{33.0-31.0 31 24 0.40 16.36 1.16 120.74 | 0.2457
30.92 31
psse12| O |NB-18 | S-5 [23.0-255/65.5-630 . i 0.99 5.35 193 | 111.81 | 02383
1 1 1 ] ] ) ] ] ] L] ) ¥ L | ) L) 1) ) ]

=
o

Normalized Shear Stress, 1, / ¢\

N O

—h

o

1
—h

Normalized Change in
Pore Pressure, Au / o'y,
]
[ ]

=
© N

4% 6% 8% 10% 12%
Shear Strain, y

Normalized Stress - Strain Relations From CK UDSS Tests
Normally Consolidated Samples of Stiff Fat Clay

Silicon Valley Rapid Transit Corridor
May 2003

28648793 San Jose, California










0.01 0.1 1 10 100
_5 I j
- -
0 ® —g]
R S i
\\EL\\
i o I
s \S\%\G i
5 [ R
S . G%% i
E - Borehole | Test Name | Sample | Depth (ft) =
© B NB-15 DSS 611 7 30.0 ~
w = -
10 )
i N&§} |
15
20
50 .
40 E -
_ C n
= 30 E -
E :
s 20 | u
o - :
10 F =
0 : 1 L u
0.0 0.1 1 10 100

Effective Stress, ¢’, (ksc)

COMPRESSION CURVE FROM K, CONSOLIDATED
UNDRAINED DIRECT SIMPLE SHEAR TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793 San Jose, California

URS R

X:\Major_Project\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tets\DSS Tests\Grapher Files\DSS 611.grf



0.01 0.1 1 10 100
-5
I [ |1 Rl
0 (5=
L TR i
S
I M |
s ‘%g%% 1
2 [ A !
:ﬁ - Borehole | TestName | Sample | Depth (ft) =
© - NB-18 DSS 612 5 23.0 1
= L -
3 %
10 S I
15
20
50 .
40 E -
2. F 5
~ S0 n
E F :
> 20 | n
&) C 0
10 E -
0 o =g
0.0 0.1 1 10 100

Effective Stress, ¢’, (ksc)

COMPRESSION CURVE FROM K, CONSOLIDATED
UNDRAINED DIRECT SIMPLE SHEAR TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793 San Jose, California

X:\Major_ProjectBART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tets\DSS Tests\Grapher Files\DSS 612.grf









Strain, %

10

15

20
50

40

30

20

Cy (m?/yr)

10

o ©
o

0.1 1 10 100

Borehole

Test Name | Sample | Depth (ft)

NB-20

DSS 605 13 57.0

Al LV i i i i i i it i1 iiti

0.1 1 10

—
o
(]

Effective Stress, ¢’, (ksc)

COMPRESSION CURVE FROM K, CONSOLIDATED
UNDRAINED DIRECT SIMPLE SHEAR TEST

Silicon Valley Rapid Transit Corridor

April 2003
28648793 San Jose, California

X:\Major_Project\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tets\DSS Tests\Grapher Files\DSS 605.grf















TABLE E-2

SUMMARY OF FIELD VANE SHEAR TEST DATA

Vane Depth below Undisturbed | Remolded | Sensitivity
. Test . .
Sounding N Ground Soil Unit Strength Strength (Sp
No. - | Surface (ft) (psf) (psf)
Alluvial Clays, Silts ) )
10 29.0 & Sandy Clays 1846
Alluvial Clays, Silts ) )
11 31.0 % Sandy Clays 1353
Alluvial Clays, Silts ) )
12 33.0 & Sandy Clays 1425
Alluvial Clays, Silts ) )
13 35.0 & Sandy Clays > 1934
Alluvial Clays, Silts ) )
14 37.0 & Sandy Clays > 1934
NB-13 Alluvial Clays, Silts ) )
(cont’d) 13 330 & Sandy Clays i
Alluvial Clays, Silts )
16 41.0 & Sandy Clays 1478
Alluvial Clays, Silts )
17 43.0 & Sandy Clays > 1934 -
Alluvial Clays, Silts )
18 45.0 & Sandy Clays > 1934 -
Alluvial Clays, Silts ) )
19 47.0 & Sandy Clays > 1934
Alluvial Clays, Silts i
20 49.0 & Sandy Clays > 1934 -
Alluvial Clays, Silts )
1 5.0 & Sandy Clays > 1934 -
Alluvial Clays, Silts i
2 - & Sandy Clays i
Alluvial Clays, Silts ) )
3 9.0 & Sandy Clays 1070
4 11.0 Alluvial Clays, Silts 1110 ) )
& Sandy Clays
NB-16 : :
5 13.0 Alluvial Clays, Silts 795 ) )
] & Sandy Clays
Alluvial Clays, Silts
6 15.0 & Sandy Clays > 1934
Alluvial Clays, Silts
7 17.0 & Sandy Clays 1562 -
Alluvial Clays, Silts ) i
8 19.0 & Sandy Clays > 1934

X:\Major_Projec\BART_SN95-00112023.00\Geotech_Reports\TM's\BSJ3.4 Data Rpri\Table E-1,2_FVsum.doc
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