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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 II Extension (BSVII) project in San Jose, 

Santa Clara County, California. 

This report constitutes Volume II 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 II 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 II 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 II 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 II of the GDR  

Report Title Date Originator Location 

Geotechnical Exploration Findings and 

Recommendations Report. Volume II: 

Tunnel and Underground Stations 

Segment - 10% Conceptual Engineering 

(P0501-PW-08-0852) 

10/10/2003 URS Corporation SVRT Alignment 

SVRT Project-Tunnel Segment 

Geotechnical Data Report Volume I Of VI 

(P0503-D300-RPT-GEO-002, Rev. 0) 

9/23/2005 HMM/Bechtel 

Along tunnel alignment 

based on April 2005 PE 

(S1 Track) 

SVRT Project-Tunnel Segment 

Geotechnical Data Report Volume II Of VI 

(P0503-D300-RPT-GEO-002, Rev. 0) 

9/23/2005 HMM/Bechtel 

Along tunnel alignment 

based on April 2005 PE 

(S1 Track) 

SVRT Project-Tunnel Segment 

Geotechnical Data Report Volume III Of VI 

(P0503-D300-RPT-GEO-002, Rev. 0) 

9/23/2005 HMM/Bechtel 

Along tunnel alignment 

based on April 2005 PE 

(S1 Track) 

SVRT Project-Tunnel Segment 

Geotechnical Data Report Volume IV Of VI 

(P0503-D300-RPT-GEO-002, Rev. 0) 

9/23/2005 HMM/Bechtel 

Along tunnel alignment 

based on April 2005 PE 

(S1 Track) 

SVRT Project-Tunnel Segment 

Geotechnical Data Report Volume V Of VI 

(P0503-D300-RPT-GEO-002, Rev. 0) 

9/23/2005 HMM/Bechtel 

Along tunnel alignment 

based on April 2005 PE 

(S1 Track) 

SVRT Project-Tunnel Segment 

Geotechnical Data Report Volume VI Of VI 

(P0503-D300-RPT-GEO-002, Rev. 0) 

9/23/2005 HMM/Bechtel 

Along tunnel alignment 

based on April 2005 PE 

(S1 Track) 

Geotechnical Report –  

Yards & Shops Segment 

(P0504-D400-RPT-DE-008, Rev.0) 

5/24/2006 ENGEO 
Newhall Yard Maintenance 

Facility, Santa Clara, CA 

Geotechnical Report Supplement - 

Western Area Guideway Yard & Shops 

(P0504-D400-PRT-DE-008, Rev.1) 
8/29/2008 ENGEO  

West Portal to  

Santa Clara Station 

Central Area Guideway GDR - Phase Two 

65% Engineering Design Investigation 

(P0503-D300-RPT-GEO-004, Rev. 1) 
12/16/2008 HMM/Bechtel 

Along tunnel alignment 

based on April 2005 PE  

(SI Track). 

Central Area Guideway Coyote Creek 

Geotechnical Investigation Report 

(P0503-D300-RPT-DE070, Rev.0) 
1/21/2010 HMM/Bechtel 

Santa Clara Street Bridge 

over Coyote Creek  

in San Jose, CA 
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Appendix F 
10% Conceptual Engineering (URS 2003) 

35% Preliminary Engineering Vol I (HMM/Bechtel 2005) 

35% Preliminary Engineering Vol II (HMM/Bechtel 2005) 

35% Preliminary Engineering Vol III (HMM/Bechtel 2005) 

35% Preliminary Engineering Vol IV (HMM/Bechtel 2005) 

35% Preliminary Engineering Vol V (HMM/Bechtel 2005) 

35% Preliminary Engineering Vol VI (HMM/Bechtel 2005) 

Geotechnical Report – Yards and Shops Segment (ENGEO 2006) 

Geotechnical Report – Yards and Shops Supplement (ENGEO 2008) 

65% Engineering Design Investigation (HMM/Bechtel 2008) 

Coyote Creek GI Report (HMM/Bechtel 2010)  
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DRS 
October 10, 2003 
Project 28649330 

Mr. David Minister, Vice President 
Transit and Railroad Group 
Earth Tech, Inc. 
2101 Webster Street, Suite 1000 
Oakland, CA 94612-3060 

Subject:	 Geotechnical Data Report 
10% Conceptual Engineering 
Tunnel and Underground Stations - Segments BSJ3 and BSJ4 
Silicon Valley Rapid Transit Project 
BART Extension to Milpitas, San Jose and Santa Clara Alternative 
Santa Clara County, California 

Dear Mr. Minister: 

We are pleased to submit this Draft Geotechnical Data Report for the Silicon Valley 
Rapid Transit Project in Santa Clara County, California. More specifically, this draft 
report is for the BART Extension to Milpitas, San Jose and Santa Clara Alternative 
utilizing the UPRR's former Milpitas Corridor right-of-way and a subsurface alignment 
under Santa Clara Street in downtown San Jose. Conceptual geotechnical engineering 
opinions and recommendations regarding at-grade track and retained cut (U-wall) track in 
Segments BSJ1, BSJ2 and BSJ5 are presented in a separate companion report, dated 
October 10, 2003. 

The accompanying draft report presents the results of our subsurface exploration along 
the tunnel alignment and at proposed underground station locations for the Silicon Valley 
Rapid Transit Project, consisting of 21 borings, 5 cone penetration tests (CPTs), 7 
observation wells, 8 piezometers, and 5 insitu field vane shear tests, plus laboratory test 
results of samples obtained from the new borings. 

The purpose of this report is to present new (2001, 2002 and 2003) and previous 
geotechnical data and subsurface conditions along the tunnel alignment and at the 
following four underground stations: 

• Alum Rock Station 

• Civic Plaza/San Jose State University Station 

• Market Street Station 

• DiridonJArena Station 

In addition to presenting the results of our subsurface exploration program, we provide 
preliminary opinions and recommendations regarding feasible methods of bored tunnel 
and underground station construction, including a detailed discussion of groundwater 
issues based on observations of dewatering activities at the new San Jose Civic Center 

URS Corporation
 
55 South Market Street, Suite 1500
 
San Jose, CA 95113
 
Tel: 408.297.9585
 
Fax: 408.297.6962
 



~r. l)avid ~inister 

October 10, 2003 
Page 2 

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 enti tIed "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, DRS used the most current 
10% Conceptual Engineering drawings and cross sections provided by Earth Tech dated 
April 28, 2003. 

~essrs. Stephen Huang, ~ichael Larson, and Thomas Pennington performed the 
geotechnical analyses and assisted in the preparation of this report. ~r. 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 ~anager 

Enclosures 

URS X:lMajor_ProjecIIBART_SJI95-00112023.OOIGcolcch_RcportsITM·sIG<oTcch Report CDsIBSB,4\SVRTC_DBlaRprt_Coverilr.doc 
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SECTIONONE Introduction
 

1.1 GENERAL 

This Geotechnical Data Report presents the results of recent subsurface exploration 
perfonned 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. 

Segment Station Limits (feet) Length Location 

Begin End (feet) City County 

BSJ3 560+00 643+62 8,362 San Jose Santa Clara 

BSJ4 643+62 825+00 18 138 1,2, San Jose Santa Clara 
Note: I. 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/SJSU 
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 BSJ I, Fremont and Milpitas, California, Segment BSJ2, San Jose, 
California, and Segment BSJ5, San Jose and Santa Clara, California" dated August 15, 

1-1URS X:\Majo,_Pro)cC1IBART_SJ\95·00112023.00IGcotec"_RcportsITM·sIBSn,4 Data Rpl1\SVRTC-Tunncl+SlalionDalaRepol1.doc 
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2003, presents results of our subsurface explorations along Segments BSJI, 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) US 10 l/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 th 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 US 101. 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 
DiridoniArena 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 ofW. 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 th 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 DiridonlArena Alignment. 

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

Summary of Structures in Segments BSJ3 and BSJ4 

Structure 
Approximate Station 

Limits (feet) Approximate 
Length (feet) 

Comments 

At 
Grade 
Track 

Subway 

From To 

Mabury Road 
Crossing Retained Fill 

560+00 568+85 885 
Continued from Station 

549+50 (Segment 2) 

HWY 101 Crossing ­
Single Track Bridge 

568+85 572+25 340 
New bridge on SE side of 

existing railroad bridge 

Lower Silver Creek 
Crossing 

580+40 581+55 115 New X 

Subway Portal 584+00 589+90 590 Retained Cut 
Cut and Cover 
Subway 

589+90 596+00 610 - X 

Traction Power 
Substation Site #7 

596+00 597+25 125 
North end of Alum Rock 

Station X 

Alum Rock Station 596+00 605+50 950 Underground Station X 
Bored Tunnel 605+50 677+201 78542 - X 

1-2URS X:\Major_Proje<lIBART_SJ\95.0011202J.OO\GcoICCh_Rcpons\TM'sIBSB,4 Data RprtISYRTC·Tunncl+StalionOataRcport.doc 
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Summary of Structures in Segments BSJ3 and BSJ4 

Structure 

Approximate Station 
Limits (feet) Approximate 

Length (feet) 
Comments 

Underground Station 

At 
Grade 
Track 

Subway 

From To 

Civic Plaza/SJSU 
Station 

677+20 686+70 950 X 

Traction Power 
Substation Site #8 

685+47 686+62 115 
Southwest end of Civic 

Plaza/SJSU Station 

-
-

Underground Station 
-

Underground Station 
West end of 

Diridon/Arena Station 
- , 

-
Retained Cut 

X 

Cut and Cover 
Crossover Box 

686+70 693+60 690 X 

Bored Tunnel 693+60 697+95 435 X 
Market Street Station 697+95 707+45 950 X 
Bored Tunnel 707+45 731+35 2390 X 
Diridon/Arena Station 731+35 740+85 950 X 
Traction Power 
Substation Site #9 

739+92 740+85 93 X 

Bored Tunnel 740+85 811 +50 7065 X 
Cut and Cover 
Subway 

811+50 822+40 1090 X 

Subway Portal 822+40 825+00 1090 X 
Notes: 1. At Station 648+50, S1 648+50 BK = S1 641 +65.665 AHD 

2. Actual distance 

1.2.1 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/28th 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 ofbored 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 19th Street at 
approximately Station 647+50. The tunnel alignment continues under Santa Clara Street 
to Civic Plaza/San Jose State University (SJSU) near 7th 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 tuIlliels 
continue from Station 693+60 to Market Street Station near 15t Street at approximately 
Station 698+00. After the Market Street Station, the bored tunnels continue under State 
Route 87 and enter DiridonlArena 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 UPRRlCaltrain tracks. Here, the tunnel 
alignment continues under residential and industrial properties and follows Stockton 
Avenue until it crosses under the UPRRlCaltrain tracks between Emory and Hedding 
Streets. At Station 811 +50, the bored tunnels transition to a cut and cover subway as the 

1-3URS X:\Major_ProjOCl\BART_SJ\95-OO 11202100\GcOIC"Ch_Rcpons\Th1·s\BSJ).4 Data RpnISVRTC·Tunnel+SlationDataRcpon.doc 
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tunnel alignment climbs and continues north. At Station 822+40, a 660-foot long 
retained cut is planned as the alignment transitions to at-grade track. 

Where the alignment transitions from at-grade to underground Station 590+00, the 
ground cover above the subway portal is approximately 6 feet and the tunnels slope down 
at the grade of 3.5% until they enter the Alum Rock Station at Station 596+00. As the 
tunnels exit Alum Rock Station at approximately Station 605+50, the groundcover above 
the tunnels is approximately 31 feet as they slope down at a grade of 0.561 %. Where the 
horizontal alignment merges in Santa Clara Street at approximately Station 648+00, the 
tunnels pass under Coyote Creek. Here the crown of the tunnels are approximately 33 
feet beneath the bottom of the creek and 65 feet below existing ground surface. At 
Station 643+86, the tunnels climb at a grade of 0.3% to Civic Plaza/SJSU Station where 
it enters at Station 677+20 with ground cover of approximately 38 feet. Continuing to 
climb at this grade, the tunnels exit the Civic Plaza/SJSU Station in a 690 feet long cut 
and cover crossover box (West of Civic Plaza/SJSU Option). At Station 693+60, the 
tunnels continue until they enter Market Street Station at Station 697+95 with a ground 
cover of approximately 41 feet. After Market Street Station, the tunnels descend at a 
grade of 0.36% at Station 715+00, where they cross under Almaden Blvd with a ground 
cover of approximately 41 feet. The tunnels continue to climb at a grade of 0.30% as 
they pass below State Route 87. Before the tunnels arrive at DiridoniArena Station 
(North Option), they pass under Guadalupe River and Los Gatos Creek with 
approximately 25 feet of ground cover between the crown of the tunnels and the bottom 
of the waterways. Ground cover between the crown of the tunnels and existing ground 
surface varies between 41 and 46 feet. After leaving DiridoniArena Station at Station 
740+85, the grade of the tunnels varies between 0.3% upslope to 0.3% downslope. At 
Station 811 +50 near McKendrie Street, the tunnels transition to a cut and cover subway 
and climb at a grade of 1.995% until Station 822+40 where the alignment continues 
above grade. 

As discussed previously, there are several design options planned for the tunnel 
alignment and two design options for the crossover track. Details regarding these 
alternatives were not available in the 10% Conceptual Engineering Plans dated April 28, 
2003. However, Figures 2 and 3 show approximate locations of design alternatives. 

~1.2.2 Underground Stations 

Four underground stations are proposed along the underground segments of the SVRTC 
alignment in downtown San Jose. They include: (1) Alum Rock, (2) Civic Plaza/San 
Jose State University, (3) Market Street, and (4) DiridoniArena Station. Based on the 
10% Conceptual Engineering Plans (dated April 28, 2003), each of the cut and cover 
stations will be approximately 950 feet long. Each station will have a concourse level 
above the boarding platform level, with the concourse typically 25 feet below existing 
ground surface. The anticipated depths of the excavations for the four stations are as 
follows: (1) Alum Rock - 50 feet (Elevation +38 feet), (2) Civic Plaza/SJSU - 61 feet 
(Elevation +21), (3) Market Street - 64 feet (Elevation +24), (4) DiridonlArena - 63 feet 
(Elevation +25). 
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A crossover structure is also planned between the Civic Plaza/SJSU and Market Street 
Station. The cut and cover crossover box will be approximately 690 feet long with an 
anticipated excavation depth of about 60 feet. 

The Alum Rock and DiridonJArena Station will be constructed in generally open areas 
with ample room for cut and cover construction while having minimum impacts to traffic, 
adjacent buildings, and local businesses. However, the Civic Plaza/SJSU Station, Market 
Street Station, and crossover box will be constructed in an urban setting within a few feet 
of many existing buildings, including a number of high rise structures. 

Traction Power Substation Site #7, 8 and 9 are planned as part of Alum Rock, Civic 
Plaza/SJSU and DiridonJArena Station, respectively. Length of substations ranges from 
about 93 to 125 feet. 

1.3 PROJECT SCOPE 

This phase of the geotechnical investigation is based on the scope of services developed 
for the 10% Conceptual Engineering for the Build Alternative - BART of the Silicon 
Valley Rapid Transit Corridor project. The objectives were to expand the subsurface 
exploration program to better understand the subsurface conditions along the project 
alignment, especially at proposed underground station and structure locations, and to 
provide geotechnical input for "Type Selection" design. 

Specifically, the scope of work for the downtown underground segments included the 
following: 

•	 Perform additional exploratory borings and cone penetration tests (CPT) at the 4 
underground stations and along tunnel segments between stations including: 

Lower Silver Creek to Seventh Street 

Fourth Street to First Street 

Almaden Avenue Street to Autumn Street 

Caltrain tracks crossing south of Santa Clara Street
 

The Alameda to Interstate 880
 

•	 Install vibrating wire piezometers to supplement the existing single standpipe 
piezometer at each proposed underground station location. The purpose of the 
piezometers is to evaluate the distribution of porewater pressure in clay layers above 
and below gravel layers, for use in temporary shoring and permanent station wall 
design. 

•	 Perform seismic cone penetration tests as part of the proposed CPTs, to estimate 
shear wave velocities for underground station locations. 

•	 Perfonn laboratory testing, including special testing to develop geotechnical 
parameters for underground station constitutive models. Tests on high quality, 
relatively undisturbed samples included constant rate of strain consolidation, ko 
consolidated undrained direct simple shear and unconsolidated triaxial compression. 
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•	 Evaluate liquefaction potential based on site-specific field and exploratory data. 
Where liquefaction appeared likely, evaluate the potential consequences (e.g., 
differential settlement along tunnel or buoyancy effects). 

•	 Coordinate with Harris, Miller, Miller, & Hanson, Inc. during down-hole vibration 
testing performed in four ofURS' geotechnical exploration boreholes. 

The following report sections summarize our preliminary findings and conclusions. 

1.4 TUNNEL ENGINEERING 

Preliminary design considerations were to be evaluated and presented in our teclmical 
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. 

1.5 UNDERGROUND STATION ENGINEERING 

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. 

1-6URS X:IM.jor_ProjccIIBART_SJ\9S-00112023.00IGcolcch_RcportslTM'slBSn,4 Data RpnISVRTC-Tunncl+StalJOnDataRcpon.doc 



SECTIONTWO Geologic and Seismic Senings
 

2.1 BACKGROUND 

A discussion of the geologic and seismic setting of the entire corridor was presented in 
Section 2 of our January 11, 2002 Preliminary Geotechnical Exploration Report. For 
convenience, that discussion is repeated below. The discussion of Fault Rupture (Section 
2.4.1) has been modified to clarify that there are no known active faults crossing the 
BART Extension Project alignment. 

2.2 GEOLOGY 

The BART Extension Project is located in the Santa Clara Valley, which extends 
southeastward from San Francisco Bay and is one of many northwest-trending valleys 
separated by intervening ranges within the Coast Ranges geomorphic province of 
northern California. The valleys and ranges of the Coast Ranges geomorphic province 
are generally parallel to major strike-slip faults and fold axes. The Santa Clara Valley is 
an alluvial basin located between the Santa Cruz Mountains to the southwest and the 
Diablo Range to the northeast. The Santa Clara Valley lies between the active San 
Andreas fault to the west, and the Hayward and Calaveras faults to the east. The valley is 
covered by alluvial fan, levee, and active stream channel deposits with marine estuary 
deposits along the Bay margins. These unconsolidated deposits cover Tertiary through 
Cretaceous age (144 to 1.8 million years old) bedrock. Regional geologic mapping has 
been performed by Dibblee (1972a and 1972b) and by Helley et al. (1979). Geologic 
mapping information for the greater San Francisco Bay area has been compiled and 
summarized by Wagner et al. (1990). Knudsen et al. (2000) have more recently mapped 
Quaternary age (less than 1.8 million years old) deposits in the nine county San 
Franciscan Bay region (Figure 13). 

The entire BART Extension Project line lies on alluvial deposits that are underlain, at 
depths much greater than will be encountered during construction of the project, by 
Tertiary age (65 to 1.8 million years old) and upper Cretaceous age (about 78 to 65 
million years old) marine sedimentary rocks and Cretaceous age (144 to 65 million years 
old) Franciscan Complex bedrock (Wagner et al., 1990). These older rocks appear at the 
surface in the ranges southwest and northeast of the BART Extension Project. 

The alluvium has been described as Holocene age (less than 10,000 years old) alluvial 
fan deposits, fine-grained Holocene alluvial fan deposits, and Holocene alluvial fan levee 
deposits (Figure 13, modified from Knudsen et aI., 2000). These alluvial fan deposits 
consist of sand, gravel, silt, and clay that were deposited by streams emanating from 
mountain canyons onto alluvial valley floors or alluvial plains. Fine-grained alluvial fan 
deposits occur on the flatter distal portions of fans and consist primarily of silt and clay­
rich sediments with interbedded lobes of coarser sand and occasional gravel. The 
Holocene alluvial fan levee deposits have formed naturally where streams have 
overtopped their banks and deposited sand, silt, and clay adjacent to the channel. 

Near the north end of the BART Extension Project alignment, these alluvial fan deposits 
grade into Holocene alluvial fan-estuarine complex deposits and Holocene Bay Mud 
(Knudsen et aI., 2000). The Holocene alluvial fan-estuarine complex deposits form 
where the distal zone of the fan and basin environments transition to the estuarine 
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environment at the edge of San Francisco Bay between the Guadalupe River and Coyote 
Creek. These deposits are transitional from sand, silt, and clay of the alluvial 
environment to Bay Mud, which can be distinguished from fine grained alluvial sediment 
by its high water content and often high organic content. 

Artificial fill may be present over any of these Holocene age deposits along the BART 
Extension Project alignment. 

2.3 FAULTING AND SEISMICITY 

2.3.1 Seismotectonic Setting 

The BART Extension Project is located within one of the most seismically active regions 
in the world, situated within the San Andreas fault system, which marks the tectonic 
boundary between the Pacific and North American plates. Motion across the plate 
boundary is accommodated on a number of faults (Figures 14 and 15). As stated above, 
the BART Extension Project is located within the Santa Clara Valley between the Santa 
Cruz Mountains to the southwest and the Diablo Range to the northeast. The Santa Clara 
Valley is located between the active San Andreas fault to the west, and the Hayward and 
Calaveras faults to the east. Each of these faults has produced damaging earthquakes 
during historic time. The valley margins are marked by belts of active thrust faults; the 
Foothills fault system to the southwest and the East Valley thrusts (Southeast Extension 
of the Hayward fault) to the northeast. 

The California Division of Mines and Geology has produced maps showing Alquist­
Priolo Earthquake Fault Zones along faults with known Holocene activity. The closest 
faults to the project corridor along which Alquist-Priolo Earthquake Fault Zones have 
been mapped are the Hayward fault and farther to the west, the San Andreas fault 
(CDMG, 1982a, b, and c). 

Seismogenic faults within 100 km of the corridor are described in the following sections. 
Each fault is characterized in terms of its closest distance to the corridor route, type of 
faulting, maximum magnitude, and slip rate. To estimate the maximum shaking that 
might occur at the project area in a future earthquake, estimates of the ground motion 
parameter, peak horizontal ground acceleration (PGA), were made using four empirical 
attenuation relationships and the maximum earthquakes listed in Table 1. Ground 
motions were only calculated for the faults that will have the greatest impact on the 
BART Extension Project, i.e., those faults that are the most aCtive (greatest slip rates), 
closest to the Corridor route, and that are capable of generating the largest earthquakes. 
The median (50th percentile) peak horizontal acceleration potentially generated by the 
maximum earthquake for each seismic source is tabulated in Tables 1 through 3. Ground 
motions have been calculated for soil conditions, as encountered along the majority of the 
corridor route. We also calculated the 84th percentile peak ground acceleration for soil 
conditions (Tables 4 through 6). For several faults, we have estimated maximum 
magnitudes based on potential rupture lengths using the empirical relationships 
developed by Wells and Coppersmith (1994). The maximum magnitudes for the other 
faults were adopted from the Working Group on Northern California Earthquake 
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Potential (WGNCEP, 1996) and Working Group on California Earthquake Probabilities 
(WGCEP, 1999). 

2.3.1.1 Hayward Fault 

The Hayward fault is the closest active fault to the BART Extension Project. This fault 
extends for 100 km from the area of Mount Misery, east of San Jose, to Point Pinole on 
San Pablo Bay. Systematic right-lateral geomorphic offsets and creep offset of cultural 
features have been well documented along the entire length of the fault (Lienkaemper, 
1992). The last major earthquake on the Hayward fault, in October 1868, occurred along 
the southern segment of the fault. This approximate Richter magnitude 7 event caused 
toppling of buildings in Hayward and other localities within about 5 km of the fault. 

WGCEP (1999) considers the Hayward-Rodgers Creek fault system the most likely 
source of the next moment magnitude (Mw ) 6.7 or larger earthquake in the Bay Area, 
with a 32 percent probability in the time period 2000 to 2030. Rupture of the Hayward 
fault would generate a maximum credible earthquake (MCE) ofMw 7.1. 

2.3.1.2 Hayward Southeast Extension 

The northeastern margin of Santa Clara Valley, including Evergreen Valley, is marked by 
a northeast-dipping sequence of thrusts that are part of the East Bay Hills structural 
domain (Aydin, 1984). This sequence of southwest-verging, reverse faults is located in 
the restraining left-step between the Calaveras and Hayward faults. Like the Foothill 
thrust belt on the western side of Santa Clara Valley, this series of reverse and reverse­
oblique faults marks the margin of a region of rapid late Cenozoic uplift. No large, 
historical earthquakes have been conclusively attributed to the thrust faults along the 
eastern Santa Clara Valley margin (Oppenheimer et a!., 1990). The recent activity of 
many of these faults is inconclusive, and in some cases it is unclear whether the mapped 
trace is of tectonic or landslide origin. The range front along the northeastern side of 
Santa Clara Valley is modified by many large-scale slope failures. WGNCEP (1996) 
assigns a MCE ofMw 6.4 with a recurrence interval of220 years for the Hayward Southeast 
Extension. 

2.3.1.3 Rodgers Creek Fault 

As indicated previously, the Hayward fault runs into San Pablo Bay at Point Pinole. The 
northern continuation of this fault system is the Rodgers Creek fault. The two faults are 
separated by a 5-km-wide right step beneath San Pablo Bay. The Rodgers Creek fault is 
44 km long and has a similar geomorphic expression to the Hayward. Paleoseismic 
investigations by Schwartz et a!. (1992) revealed three events in 925 to 1,000 years. This 
gives a preferred recurrence of 230 years for a maximum earthquake of Mw 7.1. The 
calculated slip rate for the Rodgers Creek fault is 8.4 ±2 mm/yr. 

As stated above, the Working Group for California Earthquake Probabilities (1999) 
considers the Hayward-Rodgers Creek fault system the most likely source of the next Mw 

6.7 or larger earthquake in the Bay Area, with a 32 percent probability of occurring in the 
time period 2000 to 2030. 
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2.3.1.4 Calaveras Fault 

This fault is a main component of the San Andreas system, branching off the main San 
Andreas fault south of Hollister, and extending northwards for approximately 120 km to 
die out in the area of Danville. The predominant sense of motion on the Calaveras fault 
is right lateral strike-slip. The Calaveras fault has generated a number of moderate-size 
earthquakes in historic time, including the 1979 ML 5.9 Coyote Lake and 1984 ML 6.2 
Morgan Hill events. 

The long-term slip rate and contemporary creep rate for the southern Calaveras fault are 
approximately 15 ± 3 mmlyr (WGCEP, 1999), while the northern Calaveras fault has a 
creep rate of approximately 6 mmlyr (Prescott and Lisowski 1983) and a long-term 
geologic slip rate of 6 ± 1 mmlyr (Simpson et al. 1999). WGCEP (1999) suggests that 
rupture of the entire Calaveras fault would generate a MCE of Mw 7.2. 

2.3.1.5 Sargent Fault 

The 56-km-Iong Sargent fault zone is a northwest-striking, northeast-verging, reverse­
oblique fault zone that intersects the San Andreas fault to the north near Lake EIsman, 
and the Calaveras fault to the south beneath the southern Santa Clara Valley near 
Hollister. The fault exhibits a prominent component of right-lateral slip, as shown by 
geomorphic offsets and fault plane slickensides exposed near Lorna Prieta (Bryant et aI., 
1981). Prescott and Burford (1976) measured 3 ± 1 mm1yr creep along the southern third 
of the Sargent fault. Like several of the faults in the Foothills thrust belt, the Sargent 
fault experienced triggered slip during the 1989 Mw 6.9 Lorna Prieta earthquake (Aydin 
et aI., 1992). From a trenching investigation along the southern part of the fault, Nolan et 
al. (1995) calculated a preliminary slip rate of only 0.6 mm1yr, and a recurrence interval 
of 1,200 years for the southernmost part of the fault; however, these estimates are based 
on poorly constrained data. Based on its proximity to the San Andreas fault, WGNCEP 
(1996) did not consider the northern two-thirds of the Sargent fault to be an independent 
seismic source. The Sargent fault is capable of generating a MCE ofMw 6.8. 

2.3.1.72.3.1.6 Foothills Thrust Belt 

The southwestern margin of the Santa Clara Valley is bounded by the rugged, young 
southern Santa Cruz Mountains. Late Cenozoic uplift of the mountains has occurred, in 
part, along a series of northwest-striking reverse faults bordering the northeastern margin 
of the range front. Bounded by the main trace of the San Andreas fault to the west, this 
sequence of southwest-dipping thrusts, associated with a restraining left bend in the San 
Andreas fault, has been responsible for the uplift of the Santa Cruz Mountains 
(Btirgmann et al., 1994). These faults offset the Pliocene and Pleistocene Santa Clara 
Formation, and locally offset and deform overlying Quaternary sediments and 
geomorphic surfaces along the southwestern margin of the Santa Clara Valley (Fenton 
and Hitchcock, 2001). The up-dip projection of the blind Lorna Prieta fault, which is 
interpreted to have been the source of the 1989 Mw 6.9 Lorna Prieta earthquake 
(Btirgmann et aI., 1994), coincides with the Foothill thrust belt. Historical records 
indicate that a magnitude 6.5 earthquake in 1865 may have occurred on a fault east of the 
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San Andreas fault, possibly along the northeastern flank of the Santa Cruz Mountains 
(Toppozada and Borchardt, 1998). 

The faults of the Foothill thrust belt are considered active and capable of generating 
large-magnitude earthquakes. The MCE for faults within the Foothill fault system is Mw 

6.8. Fault slip rates are considered to be in the range 0.2 to 0.8 mm/yr, with 0.5 mm/yr 
being the preferred estimate. 

2.3.1.7 San Andreas Fault 

The San Andreas fault extends from the Gulf of California, Mexico, to Point Delgada on 
the Mendocino Coast in northern California, a total distance of 1,200 km. The right­
lateral strike-slip San Andreas fault accommodates the majority of the motion between 
the Pacific and North American plates. This is the largest active fault in California and is 
responsible for the largest known earthquake in northern California, the 1906 Mw 7.9 San 
Francisco earthquake (Wallace, 1990). The 1906 earthquake resulted from rupture of the 
fault from San Juan Bautista north to Point Delgada, a distance of approximately 470 km. 
The average amount of slip on the fault during this earthquake was 5.1 m in the area to 
the north of the Golden Gate, and 2.5 m in the Santa Cruz Mountains (WGNCEP, 1996). 

Based on differences in geomorphic expression, fault geometry, paleoseismic 
chronology, slip rate, seismicity, and historic fault ruptures; the San Andreas fault is 
divided into a number of fault segments. In the San Francisco Bay Area, these segments 
include the Santa Cruz Mountains, possible source of the 1989 Mw 7.1 Lorna Prieta 
earthquake; the Peninsula segment; and the North Coast segment. All three segments 
ruptured during the 1906 Mw 7.9 San Francisco earthquake. 

Fault activity is expressed in terms of slip rate, as determined by paleoseismic trenching 
studies, e.g., Hall et al. (1999). South of the Golden Gate, the fault slip rate is 17 ± 4 
mm/yr (Hall et al. 1999). WGCEP (1999) assigns a recurrence interval of 361 years to a 
Mw 7.9 1906-type event on the San Andreas fault, with a 21 percent probability of a Mw 

6.7 or larger earthquake on the San Andreas in Northern California in the time period 
2000 to 2030. 

2.3.1.8 San Gregorio Fault 

This northwest-striking fault is the principal active fault west of the San Andreas fault in 
the coastal region of central California. The fault extends from just offshore of Point Sur, 
northward to Bolinas Lagoon, where it merges with the North Coast segment of the San 
Andreas. The majority of the fault is located offshore, with only two short sections, at 
Seal Cove and Moss Beach, occurring on land. Because of the limited onshore extent of 
the fault, the fault is relatively poorly understood. Jennings (1994) shows the fault as two 
distinct segments, separated by a prominent step in Monterey Bay. Simpson et al. (1997) 
carried out one of the few paleoseismic investigations along the fault. They 
demonstrated late Holocene right-lateral movement on the Seal Cove section of the fault. 
The most recent surface faulting event on the fault occurred sometime after A.D. 1270 to 
A.D. 1400, but prior to 1775 (Simpson et al., 1997). Estimates of slip along the San 
Gregorio fault are highly variable. Simpson et al. (1997) give a range of 4 to 10 mm/yr, 
while WGCEP (1999) assigned a slip rate of 7 ± 3 mm/yr to the northern San Gregorio 
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fault and 3 ± 2 mm/yr to the southern part of the fault. WGCEP (1999) assigns a 
maximum credible earthquake (MCE) of Mw 7.5 for an earthquake rupturing the entire 
length of the San Gregorio fault. 

2.3.1.9 Monterey Bay-Tularcitos Fault 

The Monterey Bay-Tularcitos fault is a zone of strike-slip faulting comprising the 
Monterey Bay, Navy and Tularcitos faults. The Monterey Bay fault zone is a diffuse 
zone of en echelon faults extending from an apparent junction with the San Gregorio 
fault in the northwestern part of Monterey Bay, southeast to merger with the Navy­
Tularcitos fault zone between Sand City and Marina (Greene et aI., 1973). The Monterey 
Bay fault zone is associated with diffuse seismicity, and seismic reflection profiling in 
the area of Monterey Canyon shows that the fault may displace Holocene deposits. The 
slip rate for the Monterey Bay fault zone is approximately 0.5 ± 0.4 mm/yr. WGNCEP 
(1996) assigned an effective recurrence of 2,600 years for a MCE of Mw 7.1 on this fault. 

2.3.1.10 Concord-Green Valley Fault 

The Concord fault, and its continuation on the northern side of Suisun Bay, the Green 
Valley fault, is a northwest-striking right-lateral strike-slip fault of the San Andreas 
system. Both the Concord and Green Valley faults exhibit aseismic creep. Galehouse 
(1992) measured a creep rate of 3 to 6 mm/yr. Relatively few paleoseismic data exist for 
either fault. Wills et al. (1994) showed 30 to 60 m of right-lateral offset has occurred 
across the Concord fault during the Holocene (the last 10,000 years). Snyder et al. 
(1994) estimate a slip rate range of 2.6 to 10.8 mm/yr. WGCEP (1999) has assigned a slip 
rate of 4 ± 2 mm/yr for the Concord and 5 ± 2 mm/yr for the Green Valley fault. WGCEP 
(1999) assigns a MCE of Mw 6.8 for an earthquake rupturing the entire length of the 
Concord-Green Valley fault system. 

2.3.1.11 West Napa Fault 

This fault is a north-northwest-striking right-lateral strike-slip fault comprising a series of 
en echelon fault strands along the western side of the Napa Valley, from south of Napa to 
Yountville, a distance of approximately 25 krn. The fault is characterized by well­
defined active fault features including tonal lineaments, fault scarps in Holocene 
deposits, closed depressions, and right-laterally offset drainages. Very little 
contemporary seismicity is associated with this fault (Wong, 1990). To date, no 
independent paleoseismic data exist for the West Napa fault. Current estimates of 1 
mm/yr for the slip rate and 700 years for the recurrence interval are based upon "regional 
strain book-keeping" (WGNCEP, 1996). Rupture of the entire West Napa fault would 
generate a MCE ofMw 6.5. 

2.3.1.12 Greenville Fault 

This fault is a north-northwest- to northwest-striking strike-slip fault of the San Andreas 
system in the northern Diablo Range. The fault extends from Bear Valley to just north of 
Livermore Valley. Evidence for right-lateral displacement on the Greenville fault 
includes right-laterally offset drainages and sidehill benches, and right-lateral surface 
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offsets observed along traces of the fault following the January 1980 Livennore 
earthquake sequence (Hart, 1981). WGCEP (1999) assigned a maximum earthquake of 
Mw 7.2 and a minimum slip rate of2 mm/yr to the Greenville fault. The recurrence 
interval is estimated to be on the order of 550 years. 

2.3.1.13 Ortiga/ita Fault 

This fault is a 66-km-Iong, north-northwest-striking, right-lateral strike-slip fault located 
in the southern Diablo Range, approximately 70 km to the west-northwest of the Bay 
Street pipeline. The fault extends from Panoche to southeast of Mount Stakes. The fault 
consists of two distinct geometric segments, separated by a 3.1-mile-wide (5-km-wide) 
right-step across San Luis Reservoir. Much of the fault is delineated by persistent 
microseismicity. The fault is marked by geomorphic indicators of recent strike-slip 
faulting including deflected drainages, shutter ridges, sidehill benches, and vegetation 
4lineaments (Anderson et aI., 1982). Paleoseismic trenching investigations have 
estimated a slip rate of 1.0 ± 0.5 mm/yr. The MCE for the Ortigalita fault is Mw 6.9, with 
an effective recurrence of 1,100 years (WGNCEP, 1996). 

2.3.1.14 Coast Range-Sierran Block Boundary (CRSB) 

The CRSB is a complex zone of thrust faulting that marks the boundary between the 
Coast Range block and the Sierran basement rocks that are concealed beneath the Great 
Valley sedimentary rocks of the Sacramento and San Joaquin valleys. The basal 
detachment within the CRSB is a low-angle, west-dipping thrust accommodating 
eastward thrusting of the Coast Range block over the Sierran block. Above this 
detachment is a complex array of west-dipping thrusts and east-dipping back-thrusts. The 
CRSB was the probable source of the two Mw 6'14 to 61;2 1892 Winters earthquakes and 
the 1983 Mw 6.5 Coalinga earthquake (Wong et aI., 1988). Based on differences in 
geomorphic expression and fault geometry, Wakabayashi and Smith (1994) divided the 
CRSB into a number of segments. WGNCEP (1996) has since modified this 
segmentation model, using the rupture geometry of the 1983 Coalinga earthquake as a 
"characteristic" event. Fault activity is expressed in tenns of slip rate as detennined by 
Wakabayashi and Smith (1994) and refined by WGNCEP (1996). The preferred geologic 
slip rate is 1.5 mm/yr. The segments of the CRSB closest to the Rapid Transit Corridor 
are capable of generating a MCE ofMw 6.6 to 6.7 (WGNCEP, 1996). 

2.3.1.15 Sacramento Delta Faults 

Recent investigations in the Delta region have revealed a number of Quaternary active 
thrust faults beneath a series of right-stepping en echelon anticlines to the north of Mount 
Diablo (Unruh and Hector, 1999). These faults include the Roe Island thrust, Potrero 
Hills thrust fault, Pittsburg-Kirby Hills fault, and the Midland fault. 

The Roe Island thrust underlies the asymmetric Roe Island anticline in Suisun Bay. The 
northeast-dipping thrust fault is considered capable of generating a MCE ofMw 5.5 to 
Mw 6.0 (Unruh, 1999). Slip-rate estimates range from 0.3 to 0.7 mm/yr. 
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The Potrero Hills thrust fault underlies the north-tilted Potrero Hills anticline, located just 
south of Fairfield. Unruh and Hector (1999) consider this fault capable of generating a 
MCE of Mw 6. Estimates of fault slip-rate range from 0.1 to 0.6 mmlyr. 

The Pittsburg-Kirby Hills fault (PKHF) is a right-lateral tear fault that bounds the eastern 
margin of a series of folds and thrusts in the Grizzly Bay-Van Sickle Island area (Unruh 
et at. 1997). The PKHF is highlighted by a linear alignment of microseismicity, which is 
unusual in that it occurs at depths of 20 to 25 km (Wong et al., 1988). Unruh and Hector 
(1999) assign a MCE of Mw 6.3 to the PKHF. Estimates for the slip rate of the PKHF 
range from 0.3 to 0.7 mm1yr. 

The Midland fault is a west-dipping fault located along the eastern margin of the 
Montezuma Hills. From the offset of known Cenozoic reflectors, the Midland fault is 
estimated to have a slip rate of 0.1 to 0.6 mmlyr. The MCE for the Midland fault is 
considered to be Mw 6.3 ± 0.3. 

2.3.1.16 Mount Diablo Thrust Fault 

This thrust fault is a northeast-dipping, southwest propagating thrust fault beneath the 
Mount Diablo anticline. Unruh and Sawyer (1995) proposed that slip on the northern 
Greenville fault appears to die out northward because the fault steps to the northwest 
(left) across Mount Diablo to join with the right-lateral Concord fault. This model argues 
that the Mount Diablo anticline is a contractional left-stepover between the Greenville 
and Concord faults. Unruh and Sawyer (1995) specifically proposed that Mount Diablo 
is an asymmetric, southwest-vergent fault-propagation fold underlain by a northeast­
dipping blind thrust fault that links the northern Greenville fault to the Concord fault. 

Considering the likely fault geometry, an average slip rate for the Mount Diablo thrust 
would be approximately 4.1 ± 1.4 mm1yr. The likely geometry of this blind thrust fault 
indicates that it is capable of generating a maximum credible earthquake of Mw 6%. 

2.3.1.17 Los Medanos Thrust 

This thrust is interpreted by Unruh and Hector (1999) to underlie the asymmetric, 
southwest-tilted Los Medanos and Concord anticlines. Based on an estimate of potential 
fault rupture area from the length of the overlying folds and the down-dip width from 
structural cross sections, Unruh et at. (1997) estimated a maximum earthquake magnitude 
ofMw 6 for the Los Medanos thrust fault. However, due to uncertainties on the fault 
geometry and the interaction of the fault with neighboring faults, namely the Roe Island 
thrust to the northwest and the Pittsburg-Kirby Hills fault to the east, the MCE for the 
Los Medanos thrust ranges from Mw 5% to Mw 61,.4. Estimates for the slip rate on the Los 
Medanos thrust range from 0.3 to 0.7 mmlyr. 

2.3.1.18 East Bay Thrust Domains 

The East Bay Hills is a region of youthful, elevated topography between the Hayward 
and Calaveras faults. Late Cenozoic crustal shortening across this region is shown by 
folded Miocene and Pliocene rocks, and the presence of discrete thrust faults that repeat 
parts of the Neogene stratigraphy. Geomatrix Consultants (1998) have documented 
evidence for late Pleistocene and possibly Holocene surface faulting on secondary 
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structures related to the Franklin fault near Walnut Creek. Wakabayashi and Sawyer 
(1998) have also obtained paleoseismic evidence for late Pleistocene to Holocene surface 
rupture on the Miller Creek fault. Based on the elevated topography, late Cenozoic 
folding, and paleoseismic evidence for surface-rupturing earthquakes, the Thrust Faults 
Subgroup of the 1999 Working Group on California Earthquake Probabilities 
(unpublished memo) concluded that active thrust-related seismic sources exist within the 
East Bay hills. However, given the limited amount of paleoseismic information, rather 
than characterize individual faults, the Thrust Fault Subgroup defined a series of areal 
source zones, rather than try to characterize discrete fault sources. These zones are: 

•	 The Western East Bay Hills domain bounded by the Hayward fault to the west and 
the Moraga-Miller Creek-Palomares faults to the east. This domain contains the 
active Miller Creek thrust fault (Wakabayashi and Sawyer, 1998). This elongate zone 
is considered capable of generating a MCE of Mw 6. The slip rate, considered to be 
comparable to measured uplift rates in this area (Kelson and Simpson, 1996), is 
approximately 1.0 mm/yr. 

•	 The southern East Bay Hills domain is roughly a triangular region bounded to the 
west by the Western East Bay Hills domain, by the northern Calaveras fault to the 
east, and by the Bollinger thrust fault to the north and northeast. The maximum 
length of thrust faults in this domain is about 15 km. This domain is considered 
capable of generating earthquakes ofMw 6114 to 6Y2. Slip rates, calculated from 
measured uplift rates and assuming slip on thrust faults that dip 30° to 45°, are in the 
range 0.1 to 1.0 mm/yr, with 0.3 mm/yr representing the best-estimate value. 

•	 The northern East Bay Hills domain is the region that lies north of the Bollinger 
thrust fault and west of the western domain. This domain contains the Pinole, 
Southampton, and Franklin faults. Geomatrix Consultants (1998) assigned a MCE of 
Mw 6% to the Franklin fault. The Thrust Fault Subgroup assigned a MCE ofMw 6114 
to 6% to the northern domain. The slip rate for this domain is 1.0 to 4.0 mm/yr. The 
higher value assumes that slip from the northern Calaveras fault is transferred through 
this region (Aydin, 1982). 

2.3.1.19 Quien Sabe Fault 

The 22-km-Iong Quien Sabe fault is a right-lateral strike-slip fault located to the east of 
Tres Pinos. WGNCEP (1996) considers this fault capable of generating a MCE ofMw 

6.4. 

2.4 GEOLOGIC AND SEISMIC IMPACTS 

The potential geologic and seismic impacts on the BART Extension Project include fault 
rupture, strong ground shaking, liquefaction, lateral spreading, and settlement. 
Landsliding, seismically-induced or otherwise, is not anticipated to have a potential 
impact on the project due to the relatively flat topography along the corridor. The 
distance of the project from San Francisco Bay and the shallow depth of the south end of 
the Bay makes the potential for seismically-induced inundation from a tsunami or seiche 
nil. There are no known or mapped active or Quaternary volcanoes in the vicinity of the 
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project site (Jennings, 1994). Accordingly, the potential for volcanic hazards at the site is 
nil. 

2.4.1 Fault Rupture 

As shown on Figure 15, there are no known active faults crossing the BART Extension 
Project project alignment; thus the potential for ground rupture due to faulting is 
considered very low. The Silver Creek fault is classified as pre-Holocene by the 
California Geological Survey (CGS), is shown as an early Quaternary fault on the 
CDMG (now the CGS) Recency of Faulting map sheet for the San Francisco - San Jose 
Quadrangle by Wagner, D.L., et. al. (1990) and is not an Alquist Priolo zoned fault. The 
City of San Jose Fault Hazard map (1983) does show the Silver Creek fault as a Special 
Studies Zone on the San Jose East quadrangle. A recent study by William Lettis & 
Associates completed by Hitchcock, C.S. and Brankman, C.M., (July 2002) for the USGS 
included a cut slope exposure completed during construction of a golf course near the 
intersection of Silver Creek Valley Road and Stonyford Circle. The cut was made across 
the Silver Creek fault where bedrock is exposed at the surface, south of where the fault is 
crossed by the BART alignment. The trench revealed that the fault did displace a 
colluvial wedge, however age dating of the colluvium was not well-constrained and no 
definitive conclusion that the Silver Creek fault is a Holocene fault could be made. At 
the BART crossing location the fault is buried by several hundred feet of alluvium and 
the possibility of a fault rupture occurring that could impact the proposed project is 
considered to be very low. However, as discussed below in more detail, active faults are 
located to the northeast and southwest, and surface fault rupture is possible to the north of 
this project alignment near the existing Fremont BART station. 

The proposed BART Warm Springs Extension, located immediately north of the BART 
Extension Project, crosses the Hayward fault at two locations. The two crossings, just 
south of the existing Fremont BART station and at the intersection of Washington 
Boulevard and Osgood Road have a high potential for experiencing fault rupture during 
the life of that project. In addition to potential fault rupture, this section of the Hayward 
fault is actively creeping (i.e., continuous, aseismic slip). In the area of the Fremont 
BART station crossing, the creep rate is 5.3 to 5.5 mm/yr. Adjacent to the 
Washington/Osgood intersection, the creep rate has been measured at 8.9 mm/yr over a 
47-year period. 

Based on empirical relationships between fault length and fault displacement (Wells and 
Coppersmith, 1994), and assuming a fault rupture length of 70 km (Lienkaemper and 
Galehouse, 1997), the potential displacement at each of these sites along the Warm 
Springs Extension is 1.6 m for average displacement and 3.2 m for maximum 
displacement. The width of the zone over which this displacement is likely to occur is 
4.2 to 26.5 m (Lienkaemper and Galehouse, 1997; Fenton, 2000). 

2.4.2 Strong Ground Shaking 

Ground motions were calculated at three sites: at the proposed stations at Warm Springs, 
Montague/Capitol, and Santa Clara. Deep soil conditions were assumed at each site. 
Both median and 84th percentile peak ground acceleration (PGA) ground motions were 
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calculated (Tables 1 to 6). Ground motions are quoted in percentage of g, the 
acceleration under the force of gravity (g=9.8 m/s2

). 

At Wann Springs a Mw 7.1 earthquake on Hayward fault at a distance of 1 km would 
generate the greatest ground motions. Median PGA is 0.55 g, while 84th percentile 
ground motion is 0.85 g. 

At Montague/Capitol, the Southeast extension of the Hayward fault with a MCE of Mw 

6.4, located 1.3 km east of the site, would generate median PGA of 0.55 g. The 84th 

percentile value is 0.92 g. 

At Santa Clara the highest ground motions are generated by a Mw 6.8 earthquake on the 
Foothills thrust belt, located 7.5 km west-southwest of the site. The median and 84th 

percentile PGAs are 0.43 g and 0.68 g, respectively. 

The proximity of the project site to a number of active faults capable of generating large 
magnitude earthquakes means that strong ground shaking will probably be the major 
geologic hazard at the site. Strong ground shaking may directly cause damage to BART 
Extension Project structures and may also cause liquefaction and related secondary 
seismic hazards such as lateral spreading, ground lurching, cracking, warping, and 
settlement. 

2.4.3 Liquefaction 

Liquefaction is a process that occurs under certain conditions, when saturated, granular 
soils are subjected to prolonged shaking during an earthquake. The material experiences 
a rapid loss of shear strength due to increased pore pressure and decreased effective 
stress, resulting in fluid-like behavior. 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. 

A review of recent published data (Knudsen et aI., 2000) indicates that about a quarter of 
the BART Extension Project is within areas of high to very high liquefaction 
susceptibility, about half of the corridor is within areas of moderate susceptibility, and 
about a quarter is within areas of low susceptibility (Figure 16). Subsurface exploration 
along the corridor alignment will enable the identification of areas where these effects 
may occur. 

A more detailed discussion of liquefaction potential along Segments BSJ-3 and BSJ-4 is 
presented in Section 5 of this report, based on the updated geotechnical data obtained 
during our recent exploration. 

2.4.4 Lateral Spreading and Lurching 

Lateral spreading is the movement of unconsolidated earth materials following 
liquefaction and occurs on horizontal to gentle slopes (and embankments) that have little 
or no lateral support. Lurching is the abrupt, seismically-induced movement of weak, 
unconsolidated earth materials, most commonly adjacent to "open faces" of unsupported 
excavations or stream channels. Lateral spreading and lurching are often associated with 
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ground cracking and ground settlement. Subsurface exploration along the corridor 
alignment will be enable the identification of areas where these effects may occur. 

Based on updated geotechnical data obtained during our recent exploration, a detailed 
discussion of lateral spreading and lurching along Segments 3 and 4 is presented in 
Section 5 of this report. 

2.4.5 Flooding 

A review of the Santa Clara Valley Water District flood control maps (1992) indicates 
that a major portion of the corridor is located within the 1% flood limits (IOO-year flood). 
FEMA flood hazard maps also show that a major portion of the corridor lies within the 
Special Flood Hazard Area. According to these maps, flooding occurs along Coyote 
Creek, Guadalupe River, Penitencia Creek, Upper Penitencia Creek, Lower Penitencia 
Creek, Lower Silver Creek, and Wrigley Ford Creek. Therefore, the flood hazard along a 
major portion of the corridor is moderate to high. 

The northernmost portion of the BART Extension Project within Alameda County does 
not lie within areas that are expected to be inundated by the 1DO-year flood (FEMA, 
2000). 

2.5 CONCLUSIONS 

The results of this geologic hazards evaluation of the proposed BART Extension Project 
indicate that there are no geologic hazards that would preclude the proposed project. 
There are no known active faults crossing the corridor or that are in sufficiently close 
proximity to the alignment, thus the potential for ground rupture due to faulting is 
considered to be very low. However, like all of the Bay Area, the project is located in a 
region of potentially high seismic activity and thus may experience the effects of strong 
ground shaking. These effects may include liquefaction, lateral spreading and lurching. 
Section 5.3 presents our evaluation of the potential for these secondary seismic effects, 
based on our site-specific exploratory findings. 

Based upon our findings, we have concluded that construction of the rapid transit facility 
is feasible along the proposed alignment, from an engineering geology viewpoint. The 
potential for inundation by flooding from the nearby Guadalupe River, Coyote Creek, 
and other local creeks will also need to be considered and addressed during final design 
of the project. 
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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 
Index 

Consultant / Agency Consultant / Agency 
Proiect Number 

Project 
Date 

Project Name 

100W-n Applied Soil Mechanics, Inc. A5-1699-JI 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 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-n1 
CPT-n 

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

lPP-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 88 I5020-R Apr, 1989 Geotechnical Engineering Study, San Jose Multipurpose Arena, 
San Josc 

TSP-n Parikh Consultants, Inc. / 
Woodward-Clyde Consultants 

95117.10 Dec, 1995 Geotechnical Engineering Investigation, Draft Report, South 
Bay Water Recycling Project-Phase I, 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-Ol, NB-04, NB-05 and NB-06) and 4 observation wells 
(numbered NW-Ol, 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 
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laboratory results are included in Appendix C and Appendix D, respectively of this 
report. A summary of the groundwater level readings from the 2001 observation wells is 
presented in Table 8. 

Downhole vibration monitoring tests were performed by Harris, Miller, Miller, & 
Hanson, Inc. (HMMH) in 3 borings (NB-O 1, NB-04 and NB-06) at selected depth 
intervals. Results and interpretation of these tests were presented in a separate report 
issued by HMMH. 

3.2.2 2002 12003 Field Exploration 

To further characterize subsurface conditions along the tunnel alignment and at the four 
underground stations, seventeen (17) exploratory borings, five (5) cone penetration tests 
(CPTs), five (5) in situ performed between November 2002 and July 2003 during the 
Conceptual Engineering phase of the project. Approximate locations of the exploratory 
borings, CPTs, and observation wells are presented on Figures 4 through 8. Logs of the 
borings, CPTs, and observation wells are presented in Appendix C. 

Insitu field vane shear tests were performed in Borings NB-07, NB-13A, NB-16, NB-17 
and NB-19 at each of the four underground station locations. Appendix E provides a 
detailed discussion of the field vane shear test apparatus, the test procedure and the 
results. Appendix F describes seismic cone tests performed at the underground station 
locations. Graphical plots of shear wave velocity vs. elevation are presented. 

Vibrating wire piezometers were installed in four of the exploratory borings (NB-07, NB­
13A, NB-16, and NB-17) to measure discrete changes in soil porewater pressures. The 
piezometers were installed tandem in each of the four Borings NB-07, NB-13A, NB-16 
and NB-17 and were located between Elevation 16 to 21 feet and Elevation 39 to 46 feet. 
A summary of pertinent piezometer information and a summary of readings taken to date 
is presented in Table 9. 

Three observation wells (MW-1, MW-2, and MW-3) were installed in March 2003 near 
the San Jose Civic Center construction site. The wells extend to a depth of74 to 84 feet 
below ground surface and were intended to provide further insight regarding temporary 
dewatering of excavations along the downtown portion of the alignment. Figure 8 
presents the approximate locations of these wells in relation to the existing San Jose 
Civic Center Excavation and proposed Civic PlazalSJSU Station. Logs and construction 
details of the observation wells are presented in Appendix C. A summary of the 
monitoring results is presented in Table 10. A more comprehensive evaluation of the 
dewatering operations at the Civic Center site will be discussed in Section 5 of this 
report. 

Downhole vibration monitoring tests were performed by HMMH in four borings (NB-02, 
NB-03, NB-3A and NB-08) at selected depth intervals; the depth intervals where the tests 
were performed are noted on the appropriate logs of borings in Appendix C. 
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A discussion of the subsurface conditions and geotechnical characteristics of the major 
strata encountered along the underground (tunnel) alignment was presented previously in 
our January 2002 Preliminary Geotechnical Exploration Report. An update of the 
subsurface conditions is presented below, based on data from the recent field exploration 
and laboratory testing program. 

4.1 GENERALIZED SOIL PROFILES 

Figures 9 through 12 present the tunnel profile and logs of borings and CPT soundings 
along the tunnel alignment and at underground stations. In addition, we have developed 
generalized subsurface soil profiles at the four underground station locations. On these 
figures, soil index properties are summarized graphically for each underground station; 
included are plots of undrained shear strength (Su), moisture content, dry density and 
sampler penetration resistance (blows/foot) versus elevation. The subsurface conditions 
along the tunnel alignment and at each of the four underground stations are discussed 
below. Detailed descriptions of the subsurface stratigraphy are presented on the 
appropriate boring logs included in Appendix C. 

4.1.1 Subsurface Conditions along Tunnel Alignment 

Based on the information from previous investigations and the current SVRTC 
investigation and laboratory testing program, the subsurface conditions along the 
underground (tunnel) alignment are described below. 

4.1.1.1 Station 590+00 to 647+00 

The subsurface soils in the eastern end (near the planned Alum Rock Station) of the 
tunnel consist of alternating layers of medium to very stiff lean clay and fat clay to a 
depth of about 60 feet below ground surface (bgs); occasionally, layers of soft clays were 
encountered in the upper 30 feet or so. Below these layers are granular layers consisting 
of very dense well graded sand and clayey sand to a depth of about 90 feet bgs. 
Occurring below the granular layers is a layer of stiff to very stiff lean clay to maximum 
boring depth of 120 feet bgs. 

4.1.1.2 Station 647+00 to 731+35 

Along Santa Clara Street, varying thickness of pavement and fill sections were 
encountered. Below the fill/pavement section, native soils are predominately lean clays 
with occasional fat clays extending to depths of about 50 feet to 70 feet bgs. These clay 
deposits are generally medium to very stiff and occasionally soft just below groundwater 
level. Granular interbeds consisting of loose to medium dense well graded sand and silty 
sand about 1 to 4 feet thick were encountered in most borings at depths ranging from 10 
feet to 35 feet bgs. Occurring directly below the lean clay deposits are predominately 
granular layers which extend to the maximum boring depth of 12112 feet. These granular 
deposits are generally dense to very dense silty sand, well graded sand, clayey sand, 
poorly graded sand, silty gravel and poorly graded gravel; at a few locations these 
deposits are medium dense. Within these granular layers are occasional interbeds of stiff 
to very stiff lean clay. 
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4.1.1.3 Station 731+35 to 757+00 

As the tunnel alignment progresses along The Alameda, pavement sections of varying 
thickness were encountered overlying fill. Native soil conditions are predominately lean 
clays and silty clays with some fat clays and silts to depths of about 65 to 90 feet; they 
are generally medium to stiff and occasionally soft or very stiff in consistency. Within 
the upper 65 to 90 feet, numerous granular interbeds of silty sand, clayey sand, well 
graded sand, gravelly sand, well graded gravel and clayey gravel were encountered 
ranging in thickness from 4 to 13 feet. These granular deposits are medium dense to very 
dense. Below depths of about 65 to 90 feet, the predominant soils are dense to very 
dense silty sand, clayey sand, well graded sand, poorly graded sand, gravelly sand, and 
sandy gravel. 

4.1.1.4 Station 757+00 to 822+40 

Along Stockton Avenue from Julian Street to 1880, below the pavement section, borings 
encountered native soils consisting of predominately medium to stiff silty clay to depths 
of about 25 to 40 feet. Occasionally these clay layers are soft. Within the silty clay 
deposits, interbeds of loose to medium dense silty sand and clayey sand occurred; 
interbed thickness ranged from 3 to 10 feet. These granular deposits are quite variable in 
relative density, ranging from medium dense to very dense. Below depths of about 25 to 
40 feet, granular deposits were generally encountered consisting of medium dense to very 
dense silty sand, clayey sand and well-graded gravel. Within the granular deposits, 
interbeds of stiff to very stiff silty clay were encountered. 

4.1.1.5 Summary 

Based on the current profile of the tunnel alignment, we expect the eastern portion of the 
tunnel (east of the Market Street Station) will encounter predominately fine grained silts 
and clays of medium to stiff consistency, with occasional soft deposits. From Market 
Street Station and proceeding westward, some granular deposits of sand and gravel to 
silty sand and clayey sand interbedded in fine grained silts and clays are expected. The 
majority of the tunnel invert will be below groundwater, with a maximum hydrostatic 
head of about 55 feet. 

3.2.64.1.2 Subsurface Conditions at Alum Rock Station 

According to Cross Section Sheet 19 (Drawing Number C192) in Appendix A, the 
anticipated maximum depth of excavation for the Alum Rock Station is approximately 50 
feet below existing grade (Elevation +38 feet). Considering a full concourse above the 
boarding platform level, we estimate the roof of the station will be about 3 feet below 
existing grade (Elevation +85 feet). Subsurface conditions within the excavation 
generally consist of lean, lean to fat, and fat, medium to stiff clays, with a thick sand 
layer extending from approximately 63 to 95 feet below existing grade (Elevation +29 to 
-3 feet). 

Also presented on Figure 9 are undrained shear strengths obtained with field vane shear 
and CPT soundings advanced at the Alum Rock Station. Based on the laboratory and 
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insitu test results, we estimate the material above the anticipated excavation subgrade at 
Alum Rock Station has undrained shear strengths in the range of 1,000 to 1,500 pounds 
per square foot (pst). The underlying sand is dense with equivalent standard penetration 
test (SPT) N-values typically in excess of 30 blows/foot. The sand layer is underlain by 
another layer of stiff to very stiff clay exhibiting shear strengths of about 2,000 psf. Plots 
of index properties for the Alum Rock Station are summarized on Figure 9. 

As part of the 2001 exploration program, one deep observation well (NW-01) was 
installed in Boring NB-O 1 to monitor the piezometric head in the sand layer between 
depths of 70 and 80 feet (Elevation +22 to + 12 feet). As shown on Table 8, 
measurements indicate the piezometric head in the sand layer varies between 6 to 12 feet 
below existing grade (Elevation +74 to +80 feet). 

In our 200212003 exploration program, two vibrating wire piezometers were installed in 
Boring NB-13A at depths of 40 and 70 feet (Elevation +46 to + 16 feet) to monitor pore 
pressure changes, and to provide data for the evaluation of hydraulic stability at the 
anticipated underground station excavation subgrade. As shown in Table 9, the measured 
piezometric head in the piezometers varied between Elevation +77 to +72 feet 
(approximately 11 to 14 feet below existing grade); these pore pressures are consistent 
with the piezometric level measured in NW-01 (Elevation +74 to +80 feet). 

The excavation for the station is anticipated to leave a relatively thin clay "cap" above 
the sand. Therefore, the subgrade will be subject to significant hydrostatic pressures. A 
key concern is the potential for uplift of the excavation bottom because the weight of the 
clay cap would be insufficient to resist the uplift pressures. 

J4.74.1.3 Subsurface Conditions at Civic Plaza/San Jose State University Station 

The anticipated maximum depth of excavation for the Civic Plaza/San Jose State 
University Station is approximately 61 feet below existing grade (Elevation +20 feet), as 
shown on Cross Section Sheet 22 (Drawing Number C195) in Appendix A. Considering 
a full concourse above the boarding platform level, the roof of the station will be about 
13 feet below existing grade (Elevation +69 feet). Subsurface conditions within the 
excavation generally consist of interbedded layers and lenses of clays and sand. 
Extending from existing grade to approximately 53 to 61 feet (Elevation +28 to +20 feet), 
the subsurface soils consist predominantly of medium stiff to very stiff, lean, lean to fat, 
and fat clay. The clay is underlain by dense to very dense sand and gravel with lenses 
and pockets of silt. The sand and gravel layer is approximately 30 to 40 feet thick and 
extends to about 92 to 101 feet below existing grade (Elevation -11 to -20 feet). Below 
the sand and gravel layer is a very stiff to hard clay layer, extending to the terminal depth 
of the borings (121 Yz feet below existing grade). 

Presented on Figure 10 are undrained shear strengths obtained with the field vane shear 
and CPT soundings at the Civic Plaza/SJSU Station. The undrained shear strengths of 
the clays vary from 750 to more than 2,000 psf. The sand and gravel layer was typically 
dense to very dense with equivalent standard penetration test (SPT) N-values in excess of 
40 blows/foot. Plots of index properties for the Civic Plaza/SJSU Station are 
summarized on Figure 10. 
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As part of the 2001 exploration program, one observation well (NW-04) was installed in 
Boring NB-04 to monitor piezometric head in the sand layers between depths of 70 and 
80 feet (Elevation + 18 and +8 feet). As shown on Table 8, measurements indicate the 
piezometric head in the sand and gravel at about 14 feet below existing grade (Elevation 
+74 feet). 

As part of our 2002/2003 investigation, two vibrating wire piezometers were installed in 
Boring NB-16 at depths of 42 and 60 feet (Elevation +31 and +21 feet) to monitor the 
pore pressures changes. As shown on Table 9, the measure piezometric head in both 
piezometers varies between Elevation +72 to +66 feet (approximately 9 to 15 feet below 
existing grade). 

Since the planned excavation subgrade will likely extend into the sand and gravel layer, 
significant hydrostatic pressures should be anticipated at the subgrade level and control 
of groundwater will be critical during excavation. 

3.2.84.1.4 Subsurface Conditions at the Market Street Station 

The anticipated maximum depth of excavation for the'Market Street Station is 
approximately 64 feet below existing grade (Elevation +24 feet), as shown on Cross 
Section Sheet 23 (Drawing Number C 196) in Appendix A. Considering a full concourse 
above the boarding platform level, the roof of the station will be about 17 feet below 
existing grade (Elevation +71 feet). From existing grade to a depth of about 71 to 80 feet 
(Elevation +18 to +9 feet) subsurface conditions consist predominately of medium to stiff 
lean, lean to fat, and fat clays with interbedded dense to very dense sands. Extending 
from about 71 to 99 feet below existing grade (Elevation + 18 to -10 feet) is a very dense 
gravel layer with some hard to stiff clay seams. 

Presented on Figure 11 are undrained shear strengths obtained with the field vane shear 
and CPT soundings at the Market Street Station. Undrained shear strengths of the clays 
generally vary from 900 to more than 2,000 psf. The deep gravel layer was typically 
very dense with equivalent standard penetration test (SPT) N-values in excess of 50 
blows/feet. Plots of index properties for the Market Street Station are summarized on 
Figure 11. 

As part of the 2001 exploration program, one observation well (NW-05) was installed in 
Boring NB-05 to monitor piezometric head in the sand layer between depths of 80 and 90 
feet below existing grade (Elevation +10 and +0 feet). As shown on Table 8, 
measurements indicate the piezometric head in the sand and gravel layer varies between 
19 and 22 feet below existing grade (Elevation +71 to +68 feet). 

As part of our 200212003 investigation, two vibrating wire piezometers were installed in 
Boring NB-17 at depths of 45 and 70 feet (Elevation +44 and + 19 feet) to monitor pore 
pressure changes. As shown in Table 9, the measured piezometric head in both 
piezometers varies between Elevation +65 and +63 feet (approximately 24 and 26 feet 
below existing grade). 

It is anticipated that the bottom of the station excavation will be at Elevation +66 feet, 
approximately 10 feet above the highly permeable sand/gravel layer. Consequently, the 
excavation subgrade will be subjected to high hydrostatic pressure. 
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~.1.5 Subsurface Conditions at Diridon/Arena Station 

The anticipated maximum depth of excavation for the Diridon!Arena Station is 
approximately 63 feet below existing grade (Elevation +25 feet), as shown on Cross 
Section Sheet 24 (Drawing Number CI97) in Appendix A. Considering a full concourse 
above the boarding platform level, the roof of the station will be about 16 feet below 
existing grade (Elevation +72 feet). Subsurface conditions within the anticipated 
excavation consist of medium to stiff lean, lean to fat, and fat clays, with interbedded 
lenses of sand and gravel extending from existing grade to a depth of 68 to 108 feet 
(Elevation +6 to +2 feet). From about 68 to 110 feet below existing grade (Elevation +20 
to -22 feet), a very dense gravel layer underlies portions of the upper clay layers. 
Underlying the gravel layer from about 90 to 108 feet below existing grade (Elevation -2 
to -20 feet) is a very stiff silt and clay seam (Boring NB-07) which, in tum, is underlain 
by a very dense sand from 98 to 121 feet below existing grade (Elevation -10 to -33 
feet). 

Figure 11 presents undrained shear strengths obtained with the field vane shear and CPT 
soundings at the Diridon!Arena Station. The data shown that the clays extending to a 
depth of about 18 feet below existing grade (Elevation +70 feet) are generally stiff to 
very stiff with strengths ranging between 900 and 2,000 psf. Below Elevation +70 feet, 
the clay layers are medium stiff to stiff with undrained shear strengths ranging between 
900 and 1,700 psf. The deep sand and gravel layers are typically very dense with 
standard penetration test (SPT) N-values in excess of 50 blows/foot. Plots of index 
properties for the Diridon!Arena Station are summarized in Figure 11. 

As part of our 2001 exploration program, one observation well (NW-06) was installed in 
Boring NB-06 to monitor piezometric head in the deep sand layer between depths of 90 
and 100 feet below existing grade (Elevation -1 and -11 feet). As shown on Table 8, 
measurements indicate the piezometric head in the deep sand layer at Elevation +73 feet. 

As part of our 2002/2003 investigation, two vibrating wire piezometers were installed in 
Boring NB-07 at depths of 40 and 65 feet (Elevation +44 and +119 feet) to monitor pore 
pressure changes. As shown in Table 9, the measured piezometric head in both 
piezometers varies between Elevation +70 to +65 feet (approximately 14 and 19 feet 
below existing grade). 

It is anticipated portions of the excavation subgrade will be about 13 feet above the 
highly permeable gravel layer (located at about Elevation +16 to -6 feet in Boring NB­
07). Since the piezometric head in the gravel layer was observed to be as high as 
Elevation +70 feet, we expect the station excavation subgrade to be subject to significant 
hydrostatic pressure. 
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Conceptual Geotechnical Opinions 
SECTIONFIVE and Conclusions 

Presented below is a discussion of conceptual geotechnical opinions and conclusions for 
the Bored Tunnels, Underground Stations, Groundwater Issues, and Liquefaction. It 
should be noted that the following discussion is based on widely spaced explorations. 

5.1 BORED TUNNELS 

A detailed discussion regarding recommended Tunneling Methods, Construction 
Scheduling, Cost Estimates, Settlement Impacts, and Contractual Considerations, is 
presented in our technical memorandum entitled "BART Extension to San Jose - Bored 
Tunnels, Silicon Valley Rapid Transit Corridor, Downtown San Jose, California", dated 
April 9, 2002. The conceptual information presented below is consistent with our April 
9,2002 report. 

5.1.1 Tunneling Methods 

Given the relatively soft alluvial soils and high groundwater table anticipated to be 
encountered along the tunnel alignment, it is our opinion that a pressurized face Tunnel 
Boring Machine (TBM) would be most appropriate for construction of the twin single­
track tunnels. Pressurization of the excavated face ahead of the TBM can be 
accomplished by means of compressed air, pressurized slurry, or pressurized muck. 

Typically, compressed air requires a specialized workforce and stringent safety 
requirements that are difficult to meet and can have significant impact on the cost of 
construction. The Slurry Shield and Earth Pressure Balance (EPB) Machine are possible 
alternatives that are more appropriate. Of the two TBM types, the EPB Machine is 
considered to be the most likely to be chosen for the ground conditions to be encountered 
along the tunnel alignment. 

EPB Machines consist of a full face rotating excavator (cutter head) with a pressurized 
muck chamber that provides support for the tunnel face. As the TBM advances, the 
chamber is filled with the excavated soils which are mixed into a toothpaste-like 
plasticized muck. As a result of forward jacking of the TBM, the muck becomes 
pressurized and thus provides support for the excavated face. A screw conveyor then 
removes the excess material from the chamber for transport away from the TBM. 

Traditionally, EPB Machines have been most effective in fine grained materials that are 
readily plasticized. Where sand and gravel lenses are encountered, newly developed 
polymer foams are available to readily plasticize these materials and assist with 
maintaining a chamber pressure close to the in situ water and earth pressure in the 
ground. Given the proximity of the tunnel alignment to existing structures, maintaining 
the proper chamber pressure will be of prime importance when controlling groundwater 
inflows, preventing excessive face loss, and controlling subsequent settlements at the 
ground surface. 
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5.1.2 Tunnel Lining 

As the EPB Machine advances, watertight segmental-lining rings are erected in the tail 
shield of the TBM. The lining typically consists of precast concrete segments with 
synthetic rubber gaskets, which are bolted together during erection. This type of lining 
system is a one-pass operation, requiring no additional permanent lining. This minimizes 
the excavated tunnel diameter, and saves construction time that would otherwise be 
needed for a separate lining operation. 

5.1.3 Construction Considerations 

As shown on Plan and Profile Sheet 50 (Drawing Number C 150) in Appendix A, there is 
an existing retaining wall supported on drilled concrete piers that intersects the proposed 
tunnel alignment at Station 722+70. According to design documents obtained by URS, 
the retaining wall was constructed recently as part of the Guadalupe River Project­
Contract 3B by the U.S. Army Corps of Engineers. The drilled concrete piers are 5 feet 
in diameter at 8-foot centerline to centerline spacings, post-tensioned, and extend to 
Elevation +25. Clear spacing between piers is 3 feet. 

The presently proposed top of rail for the bored tUlmels at the location of the retaining 
wall is at approximately Elevation +28. Therefore, the proposed alignment will have to 
be adjusted, so that the bored tunnels avoid the existing piers. In lieu of changing the 
horizontal alignment it would be necessary to deepen the tunnel profile in order to clear 
the existing concrete piles. In this case, the retaining wall may have to be underpinned. 

5.2 UNDERGROUND STATIONS 

A detailed discussion regarding impacts of the underground station excavations, as well 
as conceptual level recommendations regarding excavation and shoring methodology at 
each station, is presented in our report entitled "Conceptual Engineering 
Recommendations for Cut-and-Cover Construction of Subway Stations: Silicon Valley 
Rapid Transit Corridor - BART Extension to San Jose," dated April 9, 2002. The 
information presented below is consistent with our April 9, 2002 report. 

5.2.1 Excavation Support 

The design of the excavation support systems for the four underground stations must 
consider several impacts associated with excavation activities, including the need for 
temporary bracing of excavations, control of groundwater, control of ground 
deformations, and associated impacts on adjacent buildings, utilities, pavements, and 
underground structures. Several different excavation support systems have been 
considered: (1) conventional soldier piles and lagging, (2) tangent pile walls, (3) in situ 
mixed soil-cement walls with steel soldier piles, (4) steel sheet pile walls, (5) slurry 
walls, and (6) soil-nailed walls. 

As discussed in our April 9, 2002 report on cut-and-cover construction, we recommend 
the aforementioned alternatives be evaluated in greater detail during subsequent phases 
of the project. Further evaluation should include (1) additional explorations to assist in 
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developing detailed subsurface profiles and geotechnical parameters for design, (2) 
numerical analyses to verify design of shoring system, (3) detailed structural design of 
the shoring and bracing system, and (4) detailed evaluation of groundwater conditions at 
each station. 

5.2.2 Control of Groundwater During Station Excavation 

Based on a review of groundwater conditions encountered during our exploration 
program, including an evaluation of dewatering activities at the existing San Jose Civic 
Center excavation, we have developed preliminary opinions regarding groundwater 
control during construction of the four underground stations. This work was performed 
in accordance with Task 31.5, Install Observation Wells at Civic Plaza. 

5.2.2.1 San Jose Civic Center Dewatering 

The dewatering system currently in operation at the new San Jose Civic Center 
construction site has provided valuable insight into the effectiveness of a dewatering 
system that might be used during underground station construction. As shown on Figure 
8, the current Civic Center excavation is immediately adjacent to the proposed Civic 
Plaza/SJSU Station. The Civic Center excavation is approximately 650 by 340 feet in 
plan dimension and extends to about Elevation +66 feet. Based on a review of design 
documents for the temporary dewatering system, 34 wells surround the excavation 
perimeter at about 50 to 60-foot typical spacings. Each well extends to a depth of about 
70 feet (approximate depth of the deep, permeable sand stratum beneath the Civic Center 
site). Since ground surface at the wells is about Elevation +80 feet, each well extends to 
about Elevation +10 feet, or about 56 feet below bottom of Civic Center excavation. 
Each well contains a 2-HP, 70-gallon per minute pump. 

The drawdown produced by the dewatering system was evaluated by installing three (3) 
monitoring wells, MW-l, MW-2, and MW-3, at 13,54, and 94 feet offsets, respectively, 
on a perpendicular line from Dewatering Well #18 at the northern edge of the Civic 
Center excavation. The monitoring wells extended to depths of74 to 84 feet below 
existing ground surface (approximate depth of the deep, permeable sand stratum). A 
summary of readings from the monitoring wells and Dewatering Well # 18 is presented in 
Table 10. In December 2002, the flow from the temporary dewatering system was 
estimated to range from about 1,700 to 2,500 gallons per minute. It is understood that 
pumping from the temporary dewatering system began in October 2002 and remains in 
operation at the time of this report. 

The initial piezometric head in the deep sand stratum prior to pumping was about 
Elevation +68 to +69 feet. After several months of pumping from the deep sand stratum, 
the piezometric surface in the dewatering wells immediately adjacent to the excavation 
was about Elevation +61 to +62 feet. Therefore, we concluded the drawdown produced 
by the temporary dewatering system was approximately 6 to 8 feet. 
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5.2.2.2 Opinions and Preliminary Recommendations 

Currently, the planned subgrade levels for the four underground station excavations vary 
in depth between 55 and 67 feet below existing ground surface, and the groundwater 
level at the four stations varies between 6 and 26 feet below existing ground surface. 
Therefore, it is estimated that dewatering of the proposed excavations will typically 
require depressing the groundwater table 40 to 50 feet. 

Given the significant amount of drawdown required and relatively high permeability of 
the deep sand/gravel stratum, dewatering the excavations will require significant effort 
and could be quite expensive, especially if the groundwater requires special treatment 
before disposal. It is estimated that the required pumping rate could be several thousand 
gallons per minute. Although the data from the Civic Center monitoring wells suggest 
that the radius of influence is relatively small, it is our opinion that with multiple high 
capacity dewatering wells required to lower the groundwater 40 to 50 feet, the effective 
stress of the soil will increase at least 2,500 to 3,000 psf. This could result in significant 
settle'ments at the ground surface as a result of consolidation of clays due to the increase 
in effective stress, thus resulting in potentially undesirable differential settlement of 
adjacent structures, utilities, and pavements. 

It should be noted that during our construction observations at the Civic Center, the 
dewatering system malfunctioned on at least one occasion causing significant disruption 
and delay of construction activities within the excavation. Although a malfunction or 
failure of the dewatering system may appear to be a minor detail when considering 
construction alternatives at this phase of the BART Extension Project, it is important that 
a feasibility analysis include consideration for malfunction or failure of the dewatering 
systems. Unless a reliable back-up system is in place, i.e. extra stand-by power 
generators, pumps, and 24-hour monitoring of dewatering system, failure or malfunction 
of the dewatering system can have a significant impact on the schedule and cost of station 
construction. 

One alternative to avoid potential complications caused by dewatering of the excavations 
is to construct cutoff walls extending into impervious clay below the pervious 
sand/gravel strata, creating a seepage barrier between the excavation subgrade and the 
water bearing aquifer. Based on subsurface conditions encountered during our recent 
investigation, it is anticipated that depths of the cutoff walls at each of the four stations 
might extend to depths of about 100 to 120 feet below existing ground surface. However, 
these depths assume that a deep continuous impermeable clay stratum of sufficient 
thickness is present beneath the footprint of each station. Where the impermeable clay 
stratum is of insufficient thickness to resist hydrostatic uplift pressures, consideration 
would need to be given to deepening the cutoff walls or utilizing a pre-installed jet­
grouted slab at the excavation subgrade level. A jet-grouted slab would provide 
resistance to excessive uplift pressures, while also serving as a lateral restraint to inward 
movement of the excavation walls at the base. 

In addition to a cutoff wall system, sumping and/or dewatering shafts with submersible 
pumps will be required within the excavation to predrain permeable sand and gravel 
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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 reliefwells. 

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. 

4A5.3 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 et. al., 2000), as shown on 
Figure 16, Segments BSB 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-ll 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) ofO.55g and a M w of7.l 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. 
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Boring / 
CPT Number 

Depth Intervals of Potentially 
Liquefiable Layer (feet) 

(i.e. CRRfCSR < 1) 

Estimated Liquefaction 
Induced Settlement 

(inches) 

NB-02 29 to 32 0.6 
NB-04 60.5 to 63 0.3 
NB-07 19.5 to 22 0.3 
NB-08 35 to 40 0.5 
NB-15 55 to 61 0.6 

NB-17 
36 to 39.5 
63 to 66 

1.0 

NB-24 
21.5 to 29 
38 to 42 
69 to 70 

1.6 

NC-09 
Several less than 6-inch thick layers at 

11 feet and from 20 to 24 feet 
1.5 

NC-ll 
Less than 6-inch thick layers at 22, 26 

and 32 feet 
1 

NC-12 29 to 30, 32 to 38, and 51 to 52 2.5 

NC-13 
Less than 6-inch thick layers at 21, 31 to 

33 and 45 feet 
1 

Results of analyses for Borings NB-Ol, NB-03, NB-05, NB-06, NB-13, NB-14, NB-16, 
and NB-18 through NB-21, indicate low potential for liquefaction; i.e. the ratio of 
CRR/CSR is greater than 1. The semi-empirical liquefaction analysis for all the pertinent 
borings and CPTs are presented graphically on Figures 17 through 38. 

5.3.2 Soils below 70 feet 

In general, granular deposits encountered below depths greater than 70 feet are dense to 
very dense and are considered to have low potential for liquefaction. Clay deposits 
encountered below a depth of 70 feet are not considered to be susceptible to liquefaction. 

4.t-.-1-5.3.3 Liquefaction Induced Potential Settlement 

As shown in the summary table above, depths of the potentially liquefiable granular 
interbeds range from 19 to 70 feet bgs. We also estimated the post-liquefaction ground 
settlement in the areas of these borings and CPTs; the estimates are also presented in the 
summary table above. Considering (1) that the soils, which overlie the potentially 
liquefiable materials, are predominantly medium to very stiff cohesive materials and (2) 
that the potentially liquefiable materials are above the proposed tunnel crown except at 
Borings NB-04, NB-15, NB-17, NB-24 and NC-12, we expect that the consequences of 
liquefaction in these areas probably would be limited to post-liquefaction settlement of 
the ground surface. Therefore, in general, we anticipate the impact of liquefaction on the 
tunnel alignment would be negligible. However, at four locations (NB-04, NB-15, NB­
17, NB-24, and NC-12) some liquefaction of granular layers below tunnel invert is 
anticipated. Based on our analysis, we estimate the tunnel or station at these four 
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locations could undergo settlements of about Ih to 1Y2 inches, should a strong earthquake 
occur. In addition, lateral loads on station walls will increase due to adjacent liquefaction 
of granular soils. These effects should be further evaluated during final design. 
Therefore, we recommend that additional borings and/or CPTs be advanced in localized 
areas near NB-04 and NB-15 (Civic Plaza/SJSU Station), NB-17 and NC-12 (Market 
Street Station), and NB-24 (Newhall Yard Tunnel Portal) during the next phase of 
design. 

4A-.25.3.4 Potential for Lateral Spreading and Lurching 

Lateral spreading is the movement of unconsolidated earth materials following 
liquefaction and occurs on horizontal to gentle slopes (and embankments) that have little 
or no lateral support. Lurching is the abrupt, seismically induced movement of weak, 
unconsolidated earth materials, most commonly adjacent to "open faces" of unsupported 
excavations or stream channels. Lateral spreading and lurching are often associated with 
ground cracking and ground settlement. 

We evaluated the potential for liquefaction at locations where the alignment crosses 
below Coyote Creek, Guadalupe River and Los Gatos Creek. Based on this analysis, the 
potential for liquefaction, lateral spreading and lurching at Coyote Creek appears to be 
low. However, our analysis at Guadalupe River and Los Gatos Creek suggests there is 
potential for liquefaction, mostly within the upper 20 feet of the soil profile. Therefore, it 
is conceivable lurching or lateral spreading of the channel banks could occur. However, 
the crown of the tmmel extends about 30 feet below channel bottom at these locations. 
Therefore, it is unlikely lurching or lateral spreading will impact the tunnel. 
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This report is preliminary in nature; the data and opinions presented herein are for 
conceptual design purposes and should be reviewed during final design of the project. 
The opinions regarding subsurface conditions presented herein are based on twenty-one 
borings and five CPTs located at widely spaced intervals and upon engineering 
correlations developed from existing topography, laboratory and subsurface data. They 
are also based on our local experience and engineering judgment. The opinions 
presented in this report are based on the assumption that the subsurface conditions do not 
deviate substantially from those encountered in or extrapolated from the CPTs and 
borings presented in this report. The elevations shown on the boring logs and CPT 
printouts are based upon the topography shown on the profiles in Appendix A. 

Before proceeding with final design of the proposed project, a design level geotechnical 
interpretation report should be prepared. The final report should include detailed 
recommendations for structure foundations, lateral support, and other pertinent tunneling 
and underground station design considerations. 

An investigation for subsurface environmental contamination was beyond the scope of 
our servIces. 

The opinions and recommendations presented in this report were developed with the 
standard of care commonly used as state of the practice in the profession. No other 
warranties are included, either expressed or implied, as to the professional advice 
included in this report. 
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Tables
 



Seismic IMaximum Fault
Source Magnitude Style' 

km 

Hayward I 7.1 

Mw 

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

Distances Peak Ground Acceleration 
Horizontal 
Distance2 

SS 1.0 2.2 1.0 0.54 0.59 0.55 0.51 0.55 

Hayward SE 
6.4 OR 6J 8.5 6.3 0.35 0.34 0.42 0.44 0.39

Extention 

Calaveras 7.2 SS 8J 8.5 8J 0.35 0.40 OJ7 0.44 0.39 

Sargent 6.8 OR 41.3 43.3 41.3 0.12 0.12 0.12 0.09 0.11 

Foothills Thrusts 6.8 R 20.5 22.6 20.5 0.21 0.21 0.23 0.21 0.22 

San Andreas 
7.9 SS 28.5 28.6 28.5 0.19 I 0.25 I 0.23 I OJO 10.24

(1906)
 

San Andreas
 
(Santa Cruz 1 7.2 Iss 128.5 128.6 128.5 10.15 I 0.18 I 0.17 10.20 I 0.17
 
Mtns.
 

San Gregorio 7.5 43.5 43.5 43.5 0.12 0.15 0.13 0.16 0.14 

Concord-Green 
0.14 0.130.14 0.136.8 SS 30.0 30.1 30.0 0.12

Valley 

Greenville 7.2 SS 0.110.11 0.1246.0 46.0 46.0 0.10 0.12 

Ortigalita 0.0763.5 0.06 0.0663.5 63.5 0.07 0.08I6.9 ISS
 

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. 
3 Mw 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 Mw and rupture distance used by Abrahamson and Silva (1997) and Sadigh et at. (1997). Rupture distance is the shortest distance from the site to the surface rupture. 
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Table 2: MEDIAN (50th PERCENTILE) PEAK HORIZONTAL ACCELERATIONS ON SOIL AT MONTAGUE/CAPITOL 

Distances Peak Ground Acceleration 
Seismic IMaximum Fault 

Horizontal 
Source Magnitude Stylet Distance2 

Mw) (km 

Calaveras 7.2 SS 8.3 8.5 8.3 

Sargent 6.8 OR 33.5 35.6 33.5 

Foothills Thrusts 6.8 R 16.0 18.1 16.0 

San Andreas 
7.9 SS 25.0 25.1 25.0(1906) 

Hayward ~ I SS 14.3 I 4.7 I 4.3 10.46 I 0.50 I 0.45 I 0.48 I 0.47 

Hayward SE 16.4 lOR 11.3 I 3.8 11.3 10.49 10.47 I 0.63 I 0.65 I 0.55Extention 

0.35 I 0.40 I 0.37 I 0.44 10.39 

0.14 I 0.14 I 0.15 10.12 I 0.14 

0.25 I 0.25 I 0.29 10.27 I 0.26 

0.21 I 0.28 I 0.26 I 0.33 I 0.27 

San Andreas 
(Santa Cruz 17.2 ISS 125.0 I 25.1 I 25.0 10.17 I 0.19 10.19 I 0.22 I 0.19 
Mtns. 

San Gregorio 17.5 I SS 145.0 I 45.0 145.0 10.12 I 0.14 I 0.13 I 0.15 10.13 

Concord-Green 16.8 I SS 131.3 I 31.4 I 31.3 10.12 I 0.13 I 0.12 I 0.13 I 0.13Valley 

Greenville 7.2 SS 53.0 53.0 53.0 0.110.09 0.09 I 0.10 I 0.10 

Ortigalita 6.9 SS 57.5 57.5 57.5 0.07 0.09 0.07 10.07 10.07 

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. 
3 Mw 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 of2 Ian. 

Mw 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 4: 84th PERCENTILE PEAK HORIZONTAL ACCELERAnONS ON SOIL AT WARM SPRINGS 

Distances Peak Ground Accelemtion ( 
Seismic IMaximum Fault 

Horizontal 
Source Magnitude 

Style l Distance2 

Mw km 

Hayward 7.1 

Hayward SE 
6.4Extention 

Calaveras 7.2 

Sargent 6.8 

Foothills Thrusts 6.8 

San Andreas 
7.9

(1906) 

San Andreas 
(Santa Cruz I 7.2 
Mtns. 

San Gregorio I 7.5 

SS 

OR 

SS 

OR 

R 

SS 

Iss 

ISS 

1.0 

6.3 

8.3 

41.3 

20.5 

28.5 

I 28.5 

I 43.5 

2.2 

8.5 

8.5 

43.3 

22.6 

128.6 

128.6 

I 43.5 

1.0 

6.3 

8.3 

41.3 

20.5
 

I 28.5
 

I 28.5 

I 43.5 

0.82 

0.58 

0.52 

0.18 

0.33
 

I 0.26
 

I 0.22 

I 0.17 

1.00 

0.58 

0.67 

0.21 

0.35
 

I 0.43
 

10.29
 

I 0.25
 

0.82 

0.69 

0.55 

0.18 

0.36 

I 0.35 

10.25 

I 0.20 

0.76 10.85 

0.69 0.64 

0.65 0.60 

0.14 0.18 

0.32 0.34 

I 0.45 10.37 

I 0.29 10.27 

I 0.23 I 0.21 

0.21 

0.17 

0.11 

Concord-Green 
Valley 

6.8 SS 30.0 30.1 30.0 0.20 0.23 0.20 0.21 

Greenville 7.2 SS 46.0 46.0 46.0 0.15 0.20 0.16 0.17 

Ortigalita 6.9 SS 63.5 63.5 63.5 0.11 0.14 0.09 0.09 

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.
 
Mw 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 of2 km.
 
Mw and rupture distance used by Abrahamson and Silva (1997) and Sadigh et at. (1997). Rupture distance is the shortest distance from the site to the surface rupture.
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Table 5: 84th PERCENTILE PEAK HORIZONTAL ACCELERATIONS ON SOIL AT MONTAGUE/CAPITOL 

Distances Peak Ground Acceleration 
Seismic IMaximum IFault 

Horizontal 
Source Magnitude Style) Distance2 

M w \ 

Hayward 

Hayward SE 
Extention 

Calaveras 

Sargent 

-

Foothills Thrusts 

San Andreas 
(1906) 

San Andreas 
(Santa Cruz 
Mtns. 

San Gregorio 

Concord-Green 
Valley 

~
 

1 6.4 

7.2 

6.8 

6.8 

7.9 

1 7.2 

1 7.5 

1 6.8 

ISS 

lOR 

SS 

OR 

R 

SS 

I SS 

I SS 

1 SS 

1 4.3 

11.3 

8.3 

33.5 

16.0 

25.0 

1 25.0 

145.0 

1 31.3 

I 4.7 

1 3.8 

8.5 

35.6 

18.1 

25.1 

1 25.1 

I 45.0
 

I 31.4
 

1 4.3 

11.3 

8.3 

33.5 

16.0 

25.0 

1 25.0 

1 45.0 

1 31.3 

10.69 

1 0.82 

0.52 

0.22 

0.40 

0.28 

1 0.25 

1 0.17 

1 0.19 

I 0.84
 

I 0.78
 

0.67
 

0.24
 

0.42
 

0.47
 

1 0.32
 

I 0.24
 

I 0.22
 

1 0.67 

I 1.04 

0.55 

0.23 

0.44 

0.38 

1 0.28 

1 0.19 

1 0.19 

10.72 1 0.73 

1 1.02 I 0.92 

0.65 0.60 

0.19 0.22 

0.41 0.42 

0.49 0.41 

1 0.33 1 0.30 

1 0.22 I 0.21 

1 0.20 1 0.20 

0.15 

0.12 

Greenville 7.2 SS 53.0 53.0 53.0 0.14 0.18 0.13 0.14 

Ortigalita 6.9 SS 57.5 57.5 57.5 0.11 0.15 0.10 0.10 

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.
 
Mw and seismogenic distance used by Campbell (1997). This is the shortest distance from the site to the'zone ofseismogenic rupture. Top of this zone is at a depth of2 km.
 
Mw and rupture distance used by Abrahamson and Silva (1997) and Sadigh et at. (1997). Rupture distance is the shortest distance from the site to the surface rupture.
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Table 6: 84th PERCENTILE PEAK HORIZONTAL ACCELERAnONS ON SOIL AT SANTA CLARA 

Seismic IMaximum FaultSource Magnitude 
Stylel 

Mw 

Distances Peak Ground Acceleration 
Horizontal 
Distance2 

..
Hayward 7.1 SS 13.8 13.9 13.8 0.38 0.47 0.41 0.50 10.44 

Hayward SE I 6.4 lOR I 8.0 I 10.2 I 8.0 10.51 10.52 10.61 10.60 I 0.56Extention 

Calaveras 7.2 SS 14.5 14.6 14.5 0.37 0.48 0.41 0.51 I 0.44 

0.32Sargent 6.8 OR 23.8 25.8 23.8 0.29 0.31 0.28 10.30 

Foothills Thrusts 6.8 R 7.5 9.7 7.5 0.67 0.66 0.69 10.69 10.68 

San Andreas 
7.9 SS 17.5 I 17.6 I 17.5 I 0.36 I 0.61 I 0.47 I 0.60 I 0.51(1906)
 

San Andreas
 
(Santa Cruz I 7.2 Iss I 17.5 I 17.6 I 17.5 I 0.32 I 0.42 I 0.37 I 0.45 10.39
 
Mtns.
 

San Gregorio 1 7.5 Iss 140.0 140.0 140.0 1 0.18 I 0.27 ~ I 0.25 I 0.23 

Concord-Green 
6.8 SS 37.5 37.6 37.5 0.16 0.19 0.16 I 0.16 I 0.17

Valley 

Greenville 7.2 SS 63.5 63.5 63.5 0.12 0.16 0.1\ I 0.12 10.13 

Ortigalita 6.9 SS 0.\1 0.1557.5 57.5 57.5 0.10 I 0.10 I 0.12 

R - reverse or thrust fault; SS - strike-slip fault; OR - Oblique Reverse.
 
Horizontal distance is defmed as the shortest distance from the site to the vertical projection of the fault rupture on the earth's surface.
 
Mw 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.
 
Mw 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 7
 

SUMMARY OF BORING AND CPT LOCATIONS IN SEGMENTS BSJ3 AND BSJ4 

SEGMENT 
STATION LIMITS (feet) BORING ICPT 

NUMBER 
APPROXIMATE BORING I 

CPT STATION (feet) 
COMMENTS

BEGIN END 
BSJ3 560+00 637+00 NB-\2 580+20 

NB-13A 593+60 Alum Rock Station 
NB-13 594+30 Alum Rock Station 

NB-OI/NW-OI 595+00 Alum Rock Station 
NB-14 603+80 Alum Rock Station 
NC-II 604+40 Alum Rock Station 
NB-02 614+00 

BSJ4 637+00 825+00 MC-3 647+60 
MC-J 648+40 
TSP-9 659+00 
TSP-8 659+00 
NB-15 676+80 Civic PlazalSJSU Station 
NB-16 680+00 Civic PlazalSJSU Station 
CC-9 681+00 Civic PlazalSJSU Station 
CPT-6 681+00 Civic PlazalSJSU Station 
CPT-8 682+50 Civic PlazalSJSU Station 

NB-04/NW-04 683+00 Civic PJazalSJSU Station 
MW-I 683+00 Civic PlazalSJSU Station 
MW-2 683+00 Civic PlazalSJSU Station 
MW-3 683+00 Civic PlazalSJSU Station 
CC-8 684+00 Civic PlazalSJSU Station 

CPT-5 685+50 Civic PlazalSJSU Station 
CC-I 687+00 Civic PlazalSJSU 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-I 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-I 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-I 727+40 
SJA-2 730+60 
SJA-6 734+00 DiridonlArena Station 

NB-06/NW-06 734+40 DiridonlArena Station 
NB-2\ 735+80 DiridonlArena Station 
SJA-8 736+80 DiridonlArena Station 
NB-07 740+20 DiridonlArena Station 
NC-13 740+80 DiridonlArena Station 
NB-08 758+20 
NC-IO 789+00 
LSO-6 819+00 
LSO-3 820+00 
LSO-9 820+40 
LSO-4 821+40 
LSO-I 822+20 
NB-24 822+80 
LSO-5 823+40 



TABLE 8: 2001 OBSERVATION WELLS
 
DATA SUMMARY
 

Silicon Valley Rapid Transit Corridor
 
San Jose, California
 

Job No. 28648793.02513
 

I NW-Ol I NW-04 I NW-OS I NW-06 

Surface Elevation (ft) 92.0 
70.0 to 80.0 

10/17/01 

88.0 
70.0 to 80.0 

09/05/01 

90.0 
80.0 to 90.0 

10/17/01 

90.0 
90.0 to 100.0 

09/06/01 
Screen Depth (ft) 

Date Installed 

Read Date Water Depth (feet below ground surface) 

10/16/01 - 13.8 - -

10/17/01 18.5 - - 20.2 
11/08/01 - 13.6 21.6 20.2 
01/07/02 16.4 - 20.5 19.5 
04/14/03 11.7 N/A* 18.7 16.9 

Water Level Elevation (feet) 

10/16/01 - 74.2 - -
10/17/0 I 73.5 - - 69.8 
11/08/01 - 74.4 68.4 69.8 
01/07/02 75.6 - 69.5 70.5 
04/14/03 80.3 N/A* 71.3 73.1 

..* Note: Well destroyed at CIVIC Center site 

URS X:1M8jor]rojccIIBART_SJ\9S.Q0112023.00IGcolcch_ReponsITM'sIBSJ3,4 D8'a RpnlTablc 8_2001 WellSum.doc 



IREAD DATE IREAD TIME I Reading (feet of head) 

11/13/02 16:10 22.8 46 -­ -­ -­ -­
-­

45.4 
-­

46.1 
46.7 
46.1 
46.5 
47.3 
49.1 -

-­ -­
11/15/02 16:00 -­ -­ 23 47.3 -­ - -­
11/22/02 16:00 -­ -­ -­ -­ 33.3 -­ -­
11/25/02 4:30 -­ -­ - -­ -­ 29.7 59.4 
1219/02 16:20 19.4 44.1 21.9 46.3 26.7 29.3 55.8 

12/20/02 16:00 19.8 45 23.4 47.3 27.9 30.6 56.3 
1/16/03 12:00 20.6 45.5 24.8 48.6 28.3 31.1 58 
1/24/03 1:00 20.7 45.9 24.9 49 28 31.2 58.1 
2113/03 7:30 20.8 46.1 25 '49.3 29.1 30.6 57.9 
3/3/03 11 :00 21.4 46.9 25.5 50.3 31.2 31.2 58.8 

TABLE 9: 2002 VIBRATING WIRE PIEZOMETERS
 
DATA SUMMARY
 

Silicon Valley Rapid Transit COITidor
 
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 (tt) 45 70 40 65 42 60 40 70 

PIEZO. ELEV. (tt) 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 

IREAD DATE IREAD TIME I Reading (psi) I 
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 

2113/03 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 

IREAD DATE IREAD TIMEI Reading (pressure head elevation in feet) I 
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 77.1 74 
1/24/03 1:00 64.2 64.4 68.9 68 67 67.5 77.2 74.1 
2113/03 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 

URS X:\Majo'_ProjccIIBART_SJ\95-00112023.00\GCOICCh_Rcports\TM·sIBSJJ.4 Data Rprt\Tablc 9_Win:PiezSum.doc 

I 



TABLE 10: 2003 CIVIC PLAZA STATION OBSERVATION WELLS
 
DAT A SUMMARY
 

Silicon Valley Rapid Transit Corridor
 
San Jose, California
 

Job No. 28648793.02513
 

I WELL # 18 I MW-l I MW-2 I MW-3 I 
Surface Elevation (ft) 80.0 

N/A 
N/A 

80.0 
64.0 to 74.0 

03/01/03 

80.0 
60.0 to 80.0 

03/01/03 

80.0 
74.0 to 84.0 

03/02/03 
Screen Depth (ft) 

Date Installed 

READ DATE Water Depth (feet below ground surface) 

1 

03/03/03 

03/0803 

04/14/03 

03/03/03 

03/0803 

04/14/03 

1 

38.0 

38.4 

40.3 

42 

41.6 

39.7 

12.3 12.2 

12.0 13.3 

14.7 12.2 

Water Level Elevation (feet) 

67.7 67.8 

68 66.7 

65.3 67.8 

12.3 

12.2 

11.3 

67.7 

67.8 

68.7 

I. 

DRS X:lMajor]rojccIIBART_SJ\95-00 112023.00IGCOlcch_RcponsITM·sIBSJ3,4 Da.. RpnlTablc IO_CivicPlazaWcllSum,doc 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-01 Water Depth=18 ft Surface Elev.=92	 Magnitude=6.4 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-02 Water Depth=15.8 ft Surface Elev.=89.8 Magnitude=6.4 
Acceleration=O.55g 

Shear Stress Ratio Factor of Safety Settlement 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-03 Water Depth=21.8 ft Surface Elev.=95.8 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-04 Water Depth=14 ft Surface Elev.=88 Magnitude=6.4 
Acceleration=O.55g 

Soil Description Shear Stress Ratio Factor of Safety Settlement 
(ft) 

o 

-60 

~40 

r 

~·20 

r 

[ 

Lean Clay 

Lean to Fat Clay 

Sand)! I ean 

Lean Clay 

.. Silty Sand 

... ..........,::--..,....-;~--------------j 

Sandy Silt 

o 
I 

_. 

I I 

_.. 

I I I 

-

J 

I r 

-

I 
0.5 0 1 5 0 (in) 

M cor 
o 
"§.,­
> 

£. - 140 
>­

~ 
cr 

.:::; 

CRR­ CSR-
Shaded Zone has Liquefaction Potential 

! 

fs= 1.00 

I 

Wet- Dry­
S = 0.34 in. 

Poorly-graded Gravel with Silt and Sand 

Well-graded Sand with Clay and Gravel 

Clayey Sand with Gravel 

-80 

L 

~-
~ - 100 . --,=~-::-::;- _ 
'5 . 

i= 

ITTIIII I I I I I I I I I 

I I 

I 

r I 

,/ 
1/ 

I I 

I I 

I 
I r 

Median (50th percentile) PGA Figure 20 



---- -- -

I(ft)
Or 

L 

~20 

-40 

L 
I,.... 
-60 

>- 80 

L 
I­

-

~ 100 

M 

o " 
.~ ~ 

> 

{r-140 
Q; 
::> 
cr 

:::J 

LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-05 Water Depth=22 ft Surface Elev.=89	 Magnitude=6.4 

Soil Description 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-06 Water Depth=23 ft Surface Elev.=89 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-07 Water Depth=18 ft Surface Elev.=84	 Magnitude=6.4 

Soil Description
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LIQUEFACTION ANALYSIS 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-08 Water Depth=23 ft Surface Elev.=89 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALVSIS 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-13 Water Depth=12 ft Surface Elev.=86 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-14 Water Depth=13 ft Surface Elev.=87 Magnitude=6.4 
Acceleration=O.55g 

Soil Description Shear Stress Ratio Factor of Safety Settlement 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-15 Water Depth=6 ft Surface Elev.=80 Magnitude=6.4 
Acceleration=O.55g 

Soil Description Shear Stress Ratio Factor of Safety Settlement 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-16 Water Depth=7 ft Surface Elev.=81 Magnitude=6.4 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-17 Water Depth=21.5 ft Surface Elev.=88.5 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-18 Water Depth=21.5 ft Surface Elev.=88.5 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-19 Water Depth=21.5 ft Surface Elev.=88.5 Magnitude=6.4 
Acceleration=O.55g 

I(ft)L o 

I 
.. ' Silty Sand with gravel 

Soil Description 

Silt Fill 

Shear Stress Ratio 
o 

I I I I 

--­ ._. 

T 'r 

-

I I 
0.5 

_. 

- .•... 

Factor of Safety 
0 1 5 
1\,.111 I 

Settlement 
0 (in.) 

I I I , I I I I 

CRR­ CSR-
Shaded Zone has Liquefaction Potential 

fs=I.00 
'-== I 

Wer- Dry­
S = 0.00 in. 

Lean Clay 

Well-graded Sand with gravel 

Sandy Silt 

Fat Clay 

Fat Clay l-
I 

r 20 

l-

I­

,40 

r 

[ 
l..- 60 

r 

~ 

Median (50th percentile) PGA Figure 31DRS 



LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 
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Sandy Lean Clay 

Well-graded Sand with clay and gravel 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-24 Water Depth=5 ft Surface Elev.=69.5 Magnitude=6.4 
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LIQUEFACTION ANALYSIS 
Silicon Valley Rapid Transit Corridor 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NC-11 Water Depth=14 ft Surface Elev.=88.0 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NC-12 Water Depth=21.5 ft Surface Elev.=88.5 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS 
Silicon Valley Rapid Transit Corridor 

Hole No.=NC-13 Water Depth=18 ft 
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Explanation 
MODERN HOLOCENE LATEST PLEISTOCENE TO HOLOCENE PRE-PLEISTOCENE 
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Legend 

Silicon Valley Rapid Transit Corridor 
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-- Pre-Holocene faults 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-01 Water Depth=18 ft Surface Elev.=92	 Magnitude=6.4 
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fs=1.00 

GRR­ GSR-
Shaded Zone has Liquefaction Potential 

r----,-----r---r----..,..-,-----r---.-----,--,--. nr'rr'-,---,-,...,-,.,.-, 

LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-02 Water Depth=15.8 ft Surface Elev.=89.8 Magnitude=6.4 
Acceleration=O.55g 

Shear Stress Ratio Factor of Safety Settlement 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-03 Water Depth=21.8 ft Surface Elev.=95.8 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-04 Water Depth=14 ft Surface Elev.=88 Magnitude=6.4 
Acceleration=O.55g 

Soil Description Shear Stress Ratio Factor of Safety Settlement 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-05 Water Depth=22 ft Surface Elev.=89	 Magnitude=6.4 

Soil Description 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-06 Water Depth=23 ft Surface Elev.=89 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-07 Water Depth=18 ft Surface Elev.=84	 Magnitude=6.4 

Soil Description
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LIQUEFACTION ANALYSIS 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-08 Water Depth=23 ft Surface Elev.=89 Magnitude=6.4 
Acceleration=O.55g 

I Soil Description Shear Stress Ratio Factor of Safety Settlement 
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LIQUEFACTION ANALVSIS 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-13 Water Depth=12 ft Surface Elev.=86 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-14 Water Depth=13 ft Surface Elev.=87 Magnitude=6.4 
Acceleration=O.55g 

Soil Description Shear Stress Ratio Factor of Safety Settlement 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-15 Water Depth=6 ft Surface Elev.=80 Magnitude=6.4 
Acceleration=O.55g 

Soil Description Shear Stress Ratio Factor of Safety Settlement 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-16 Water Depth=7 ft Surface Elev.=81 Magnitude=6.4 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-17 Water Depth=21.5 ft Surface Elev.=88.5 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-18 Water Depth=21.5 ft Surface Elev.=88.5 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-19 Water Depth=21.5 ft Surface Elev.=88.5 Magnitude=6.4 
Acceleration=O.55g 

I(ft)L o 

I 
.. ' Silty Sand with gravel 

Soil Description 

Silt Fill 

Shear Stress Ratio 
o 

I I I I 

--­ ._. 

T 'r 

-

I I 
0.5 

_. 

- .•... 

Factor of Safety 
0 1 5 
1\,.111 I 

Settlement 
0 (in.) 

I I I , I I I I 

CRR­ CSR-
Shaded Zone has Liquefaction Potential 

fs=I.00 
'-== I 

Wer- Dry­
S = 0.00 in. 

Lean Clay 

Well-graded Sand with gravel 

Sandy Silt 

Fat Clay 

Fat Clay l-
I 

r 20 

l-

I­

,40 

r 

[ 
l..- 60 

r 

~ 

Median (50th percentile) PGA Figure 31DRS 



LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-20 
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Water Depth=23 ft Surface Elev.=90 

Shear Stress Ratio 
o 

CRR- CSR-
Shaded Zone has Liquefaction Potential 

I i I 

_. 

I I I 

-­

I ·r 

-

l 

. ­

-­

TITT !llTT 

J 

I II I I I I I 

I 

fs=1.00 / 

I 

I 

Magnitude=6.4 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 
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Sandy Lean Clay 

Well-graded Sand with clay and gravel 

Lean Clay 

Well-graded Gravel with sand 

Well-graded Gravel (GW-GC) with clay and 
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Clayey Sand with gravel 

Clayey Gravel with sand - Fill 

Silty, Clayey Sand (SC-SM) 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NB-24 Water Depth=5 ft Surface Elev.=69.5 Magnitude=6.4 
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Hole No.=NC-09 
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LIQUEFACTION ANALYSIS 
Silicon Valley Rapid Transit Corridor 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NC-11 Water Depth=14 ft Surface Elev.=88.0 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS
 
Silicon Valley Rapid Transit Corridor 

Hole No.=NC-12 Water Depth=21.5 ft Surface Elev.=88.5 Magnitude=6.4 
Acceleration=O.55g 
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LIQUEFACTION ANALYSIS 
Silicon Valley Rapid Transit Corridor 

Hole No.=NC-13 Water Depth=18 ft 

Shear Stress Ratio 
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Appendix 8
 



6<isti ng 6<plorations and SJbsurface 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. 

Boring 
Index 

Consultants Consultants' 
Project Number 

Project 
Date 

Project Name 

lOOW-n Applied Soil Mechanics, Inc. A5-1699-JI May, 1985 Geotechnical Investigation, 100 West Santa Clara Office 
Building and Parkin o 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-J3 Nov, 1986 Shoring Deflection Analysis, 150 West Santa Clara Office 
Building, San Jose 

AT-n Lee and Praszker L-81O Sept, 1985 Geotechnical Investigation, Almaden Tower, San Jose 
CC-n1 
CPT-n 

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

IPP-n Woodward-Clyde Consultants 983002NA May, 1998 South Bay Water Recycling Program, Geotechnical 
Investigation Infi" Pipelines Proiect, 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 I 
Parikh Consultants. Inc. 

95117.10 Dec, 1995 Geotechnical Engineering Investigation, Draft Report, South 
Bay Water Recycling Project-Phase I, 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-1DRS X:lMajor_ProjecIIBART_SJl95·00112023.00lGeotech_ReportsITM·sIBSJ3.4 Data RprilAppendx A·F.doc 
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1114104 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring 100W-1 
Location: Santa Clara County, CA 

Date Drilled: 5/14/85 Remarks:	 DATA FROM A5-1699-J1 - Applied Soil 
Mechanics - 100 West Santa ClaraType of Boring:
 

Hammer/drop: 1401b/30in '=375Ib Surface Elevation: 0 x feet (approx.)
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MATERIAL DESCRIPTION 
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(l)Q)
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() 

3 inches Asphalt Concrete over 6 inches 
Aaareaate Base r -

Clayey SAND (SC) Fill -
Brown-, very silty, slightly moist, medium dense _ 

.--- Rock and brick fragments .. -
"=-:-:---=-o-=--=--==- .!..F..!..!IL~L,/J-I-

Silty SAND (SM) ­
18Light gray brown, fine, some clay binder, damp, -

medium dense 
-

Grading to fine to medium sand 
-

I":' .., Gravelly SAND (GW) 
Silty SAND (SM) :

4 ..

:::.: Brown, streaked with silt, damp, loose .....	 ­
Sandy SilT (Cl) ­

Gray, with clay, locally very silty clay, very moist, -
medium stiff 

1­

1.1-~ Silty CLAY (Cl)	 ­
39

1.4 ~~~~ Gray brown, very silty, very moist, stiff ­
-~ .--- Becoming dark gray in color, locally very silty to 
-sandy 

W Silty CLAY (CH) -1.0	 ~ Black, very moist, stiff 42 

f'~f;~~-i-"=_--!B~e~c'£o~m)J!in~lawd~a~rk!5...a1r@alY..!!vin~c~o2!.!lo2!r:..-..9'	 - _= 
Sandy CLAY (Cl) 

Gray, with fine gravel, moist, stiff, slightly 1­
calcareous _ 

24~ J'CL.<74---------------------l ­
;:.. • Clayey SAND (SC) 
./ Gray brown, loose 
~'--c'd,-------------------------J-.,<,: Silty SAND (SM) 

:~: Gray, very silty, interbedded with coarse sand, 1­
I . "'-=-'-'-m""e~di'.=;u~m"'d""e~n~se~~-------------./r­
~ .. Sandy GRAVEL (GW)	 _.....•. Gray, with some binder, dense	 _!., 
~.~~ •• -__,_-_=_=_c~......."....--------------•••._1'I	 ­
~~ ~~~D~	 1_ 
,.w.-- Gray, medium dense 

-
~~~~! .--- Occasional streak of sandy silt 
~~~~~-~ 

-

-~~~~~~ 
Ioffm--::-:-:-=-:-c:-:-:-..,...,....,-,,-------------~-
~ Silty CLAY (CH) 

1.0-1 Gray, moist, stiff	 1-= 
1.2 30 

-
.--- Becoming mottled with greenish gray, slightly 
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-
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1/14/04 JGLOGPP 8790E.GPJ 

Log of Boring 100W-1 ContinuedProject: SV RAPID TRANSIT CORRIDOR 

"CQ)0C :£. Q).~ .r:.­
'" Q) '(ijU ~o-: c::"'_Q) Other:t::: ::J ­.c_ c::_O-~ EO) _c::-Q) 0.. Q)U ~ ~ g>1ii0..0 "'Q)(j)'§'"~ Tests/0..Q) MATERIAL DESCRIPTION 00..E ° 0..Q) 0..Q)­
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<tl gE-=U Remarksm° C) ::2:0 ~Cf) =>0Cf)0 00­ 0° 
-- 24­

f ­
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24 102
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1.8 -

-
 -~ 
- -Sandy SilT (Ml)

II Light gray, interbedded with sand, trace of clay 1­50­
binder ..r ­

- 14­11 1.0 Silty CLAY (Cl) with sand~ ~ 

- ~ -Grav. verv siltv. moist stiff ­
....>" .. Silty SAND (SM) - "~i: 

Grav trace of clav. interbedded with sandv silt ~ -- Sandy CLAY (Cl) 
Orange brown and gray, moist, very stiff, 1­

2.7­
55­

calcareous- -12 ~ 43-
3.7 23 103~ I~ 

-

­

-
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1.6­ -- 14 ~ 37* 2.2 22 104~ 
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­
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­

......70­ ......:~... Silty SAND (SM) 
-- 45­15 ~ Gray brown and orange brown, variable clay 21 108........
~ -


-

- .'10 .... . binder, dense 

., . 
- ........- Sandy GRAVEL (GW)
 

i ..·.~ Yellow brown, very dense ..... 
-
­

75­ -.'.."..- -16 84tr 
­

~.-:-~,- •..:.~. ....,- r- Decreasing heavy gravels ~.'-.' - ..•. 
­
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1­80­ J"::-
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1/14/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring 150W-5 
Location: Santa Clara County, CA 

Date Drilled: 9/16/86 Remarks:	 DATA FROM A5-1699-J3 - Applied Soil
 
Mechanics - 150 West Santa Clara
Type of Boring:
 

Hammer/drop: 1401b/30in •=3751b Surface Elevation: 83 x feet (approx.)
 

"OlC .?:'Q)~rJ) Ol'~ £Ol 0.::: crJ)_'00Ol Other..c_ c_o...~ :s-=­_cen E Ol 'E ~ g>(j)o.-Ol Q)OrJ)Ol~o.Ol 0.o MATERIAL DESCRIPTION O~Olo. Tests/Ol2 00.E ~~ ~-l 'Oc o 0. ~ ell
 
C/)
 

~- 0 cE- Remarksco°	 :20Cl ~ "=J0C/)0 00... ° 0 

6 inches Cement over 6 inches Aggregate Base ~ -- mClayey SAND with gravel and brick fragments ­
' ,t' . -- Fill 

- -Dark gray brown, moist, stiff i	 Fill t --

- Silty SAND (SM)	 -­5 :":.::' :' Light brown, very silty, fine, with some clay binder, - -31· · ....1 I damp, medium dense -- · ".-:-:'Cr.?( .-Becoming clean, streaked with silt ...........
 --
:~:~:~:~:~:- -...........
 

SAND (SP) -10 ­
~:~:~:~:~:~ Grav. coarse loose to medium dense -- 18·2 ..-,...I Silty SAND (SM) .,. -- Brown, streaked with clay/silt, some minor · ..... .......,
 -- organics, damp, medium dense · .>:P:. 

-
CLAY / SilT (Cl)~

3 IX -15 ­ Brown very moist medium stiff	 rf ­
- -

-


Silty CLAY (Cl) 
.----ught gray, very silty, very moist -

Becoming dark gray, stiff 
--

- I
"-	

­

f- Silty CLAY (CH)
 
Black, moist, stiff
 

20 ­
- ~	 
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­
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­4 IX-
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-.~- ~ 

tI
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25 ­ W11·5 Grav brown moist stiff	 r -- : ":.<':	 
­

Silty SAND (SM) · :...: ~ -- Brown very sillv. streaked with sandv silt loose r 
- -

-


X' Clayey SAND (SC) .Y Dark gray brown, streaked with sandy clay, moist, r 
~~~ stiff

30 ­ Gravelly SAND (SW) ~'	 J r- -25·6 Gray, coarse medium dense tI ,7	 
-

­

' , Clayey SAND (SC) --
Grav and brown moist medium dense r -

Sandy CLAY/SilT (Cl) 
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­

-35 ­ ~ - -.....7 ,14IT 8 
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- Gray, streaked with silt, wet, medium dense · ..... 
, .. ,	 

­
- -
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Gray, moist, stiff
 ........,
 -40 ­
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-
 Sandy CLAY (Cl) -

f- Greenish gray, slightly calcareous, moist, stiff --
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1/14/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring 150W-5eontinued 
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l/14/04 JGLnr.PP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring 150W-6 
Location: Santa Clara County, CA 

Date Drilled: 9/12/86 Remarks:	 DATA FROM A5-1699-J3 - Applied Soil
 
Mechanics - 150 West Santa Clara
 Type of Boring:
 

Hammer/drop: 1401b/30in •=3751b Surface Elevation: 84 x feet (approx.)
 

-00)0c ~ 0) .:0: .s:::.­(fl 0) u c(fl_~~ 'en c_0) Other:::::l ­c-~ :.EO) :;:: ~ 0)__c£­ ~Q.-0) o)u(flO)0.0:i:0.0) Tests/a.>"§ MATERIAL DESCRIPTION §o.~~00.E 0 .ot:.~ ~-l '0 Cra~- gE':­u Remarks::20en ~(/) i':'0 ~o(/)o 0c­ 0 

2 inches Asphalt Concrete over 6 inches Concrete 
-- ~ over 6 inches Aaareaate Base
 

-
 -Clayey SAND with gravels and brick fragments ­~. 
FILL --

Dark brown, moist, stiff ~ --	 w'~~.' FILL 1

5 ­ :r:':,: Silty SAND (SM)	 1­

18·1 ~:,.,~~.. Yellow brown with binder	 rtI ....'i~..-
SAND (SW) with gravel~:~,.:~.! 

- ."- Brown damn loose to medium dense 
-- : ':.:;: Sandy SILT (ML) 

.,. ... 1 
-

­

Brown damo -· .....- ... Silty SAND (SM)	 I ­...10 ­ Brown, damp, medium dense
 
-


... 
-

~ ".:. . -- ..'. ~ .......
 
--

.," .~..,
 

-
 r- Decreasing binder -... 
Sandy SILT (ML) 1­

Brown moist loose r15 ­
--

Silty CLAY (CL) 2 -- ~ Light gray and brown, very silty, moist, medium '--' ~ -- stiff to stiff	 ~ 

Sandy SILT (CL) -- ~ Brown with clav. verY moist medium stiff ~ 
20 ­ Silty CLAY (CH)	 

1­

I 
~~ -- Black moist stiff	 ~ 

Sandy CLAY (CL) --
Greenish gray to dark gray, moist, stiff -- r- Becoming light gray, calcareous 

-- ~ 
Sandy SILT (CL) 1­

:/:; 
~25 ­

Brown moist stiff	 r --
Sandy CLAV (CL) -- Gray and greenish gray, moist, stiff, slightly 

-- 9· calcareous3 tI	 
~ 

-- ~ 
Sandy CLAV/SILT (CL) 1­

Brown and gray, moist, medium stiff 
30 ­

-- ~	 ­-
-	 ~ -: .~:;. : Silty SAND (SM) 
- Gray, wet, medium dense · ...... 

I ­......4 2035 ­ · ~ .." ..IT	 
­

-- .... ' .. 
~ '.~ .. -- r- Locally very silty .... : 

- .......
 -

-
 ........
 .	 ­

I ­40 ­ ·,. :~
' 

... 
--

Silty CLAV (CH) 
-- Gray, very silty, very moist, medium stiff
 

-
 -

-
 -5 ~ /////
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1/14104 JGLOGPP 8790E.GPJ 

Log of Boring 150W-6 ContinuedProject: SV RAPID TRANSIT CORRIDOR 

"DQ)0C Q).~ £.:2VI Q) c _(,) Vl~~ VIc_Q) Other::J­a..~(J) _c~-- :CO> ~ ~ g>1n-Q) a. 
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Q)(,)(J)Q)0.0(DUi~0.Q) Tests/MATERIAL DESCRIPTION O .... Q)CL00.E ..>::~ ~......J (,) 0. ' ­'ocellc3­
a..° 
(,) cE­m° (') ~o Remarksc:­en :::J0(J)0 0 0 

1.25 Silty CLAY (Cl) -- Light gray and greenish gray, calcareous,
 
-
 -occasional large rock
 
-


~ 
~/fi:: Sandy SilT (Cl) 

Grav wet r - ~ Silty CLAY (Cl)- ,- ~ .. 1­50­ r 
-
-

Grav verv siltv moist stiff : :-:.: ...... -- Silty SAND (SM) .. " .........
 Gray, with clay binder, medium dense -
".' . - : .:~: : 

--
Sandy CLAY/SilT (Cl)


55­ Gray and brown, very moist, stiff 
1­

-

-

-

-I 
-
­

Silty CLAY (CH) 
Gray, moist, stiff 

-

~ -- 6 ~ 
­

~ 
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Log of Boring AT-1 

DATA FROM L-81O - Lee & Praszker-

Almaden Tower
 

Elevation: 84 x feet (approx.) 

'"4/04 JGLOGPP 8790E.GPJ 

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

Date Drilled: 9/3/85 Remarks: 

Type of Boring: 

Hammer/drop: Surface 

~ Q)~ :=- -00) 
(/) .t:: 0) () 'iii O).~ .c 

~--
0) -- a..~ :E 0l 

:;..;' c(/)_ 
C. (/) c_ ~ ~ g>Ui-0) O)()

~ 

<.9 ~o >- c E -
0 

Q)~ MATERIAL DESCRIPTIONc'o 
_c 

c.0) E ~...J 
(/)(1) 

oc. 8a.~Q. 
~- co ~~° '0 'E 

C/) iii () 

° <..) ::J0C/) 
a.. <..) 

- : .:.:;.: 2 inches Asphalt Concrete over 3 inches Base rRock -
- ....... SAND (SM) -

- .. >:P:. Brown, very silty, fine, medium dense 

.. >: ... -
- -

~ "~~ 

5 -
~ 

,", ~ .. 1-
11' .. '.;'," 13 120 

- p -
- :",::;" :. -

- ·... ..
:"
~ -

- ·:.:: : -
10 -

.' 

~ .. ..:~ ... 1-

10' - ~ 
...... - 7 99 

- · :.;;;. -.. ...~ .. 
- ..... ' .. -
- .... ::" '. -·:-:. :15 -

~ 
1-

SAND/SllT (SM-ML) 4' - p Grayish brown and black, slightly clayey, silty, fine, - 52 70 
- medium dense sand, sandy stiff silt -
- -
- -

20 -
~ 

1-
11' - 21 106- ~ 

- -
- -
- : .:.:;.: -

25 -
~ 

1-
13' ........ 

- ~ - 22 108 
- "'.' .. -
- ~ ',~~ . -

:0', ~ .. 

- ." '.:~ .. -

30 -
~ 

...... ~. '. 1-
15' '.' 23 104- ~ 

.....- -...' :~... 
- " .. -

· ...... 
. 

- .' ... -
.. ...... -- ........ 

35 -
~ 

· 

8' 
.' 1-

- ~ - 37 84 
- -
- -
- -

40 -
~ 

1-

14' 
27 97- p -

- -
- -
- <C 

Gravelly at 44 feet -
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1114/04 JGlOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring AT-1 Continued 

C Q)cf!. ~ 
-oQ) 

Vl Q) e,) 'Vi 
Q).~ r.­

Other£a; Q) (;; O-~ :EO) ~-: 

c 
Vl 

_ 

C. 
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Qi'§ MATERIAL DESCRIPTION 
_c Q)e,) C ~ c~0.Q) E :: 0.0 VlQ) 

00. Tests/
8­ ° ~~ ~....I 'Oc ° 0. Q)

<U in e,) CJ ~o ~ 
gE~ Remarks(f) ° ::J0(f)

0­ 0 0 0 
,. SAND (SM) 

- ' .. 
Brown, silty, fine, dense -· .... 

- .. , . -· ~ .." .. 
- ".. ' -

- ~ ". ~~ . -

100­
~ 

... ~ . 
1­50/ · •. :~ . 

c,,· ~. lOa'" .n •• n 

- L BOTTOM OF BORING AT 101 FEET -

- -

- -

105­ 1­

- -

- -

- -

- -

110­ -
- -

- -

- -

- -

115­ 1­

- -

- -

- -

- -

120­ -
- -

- -

- -

- -

125­ -

- -

- -

- -
- -

130­ 1­

- -

- -
- -
- -

135­ 1­

- -
- -

- -

- -

140­ 1­

- -

- -

- -

- -

14S 
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring AT-4 Continued 

C Q)cf!. ~ "Ol 
(/) 

>E: Ol (.) 'Vi Ol'~ £ 
OtherOl :5....:­ c(/)_ 

.£:­ C. (/) Q.~ :CO> _c c_ 
~ ~ g'1n-Ol 

~ Q5'§ 0.0 MATERIAL DESCRIPTION (/)Ol Ol(.) Tests/Q.Ol E 00. O'-Q)o..8­ ° ~~ ~-l 'Oc (.) 0. ~ ro iIi (.) CD ::20 ~ c E - RemarksCf) ° =>0Cf)
Q. 0 0 0 

~ 16­ " 

", , 
24 103- -

, " 
- " , -.." .­
- " . ' -
- , " ~ .. -.. 

50­
~ 

l~ 1­
58­ ~. -.,­

18 110- ~ -
SAND (SP-SM) 

- .:­ Gray brown, slightly silty, fine, medium dense -
- -
- -

55­ -
- -
- -
- -
- -

60­
~ 

-
20­ - 25 103- ~ 

- -
- -
- -

65­ 1­

- ,,' -
- ,.; SAND and GRAVEL (GP-GM) -

, .~ Brown, slightly silty, very dense --
~: 

- ' -~ -

70­
~ 

~ -
101­ -~ 

11 132- ~ ,~ -
- ,~ -

•.! -
~ -

- ~~ -

75­ -~ -

- ~ -
- ,~ -

,~ 
- '~ -
- ,~ -

80­
~ 50/ ~.: -

- ~ 5"'* ~~ - 7 
- -~ -
- ~ -

:~ 
- ~ -

85­ ' D~ -

- ~~ -
- -

SAND/Sandy SILT (SM-ML) 
- Gray brown, silty, fine, medium dense, with small -
- ~. 

gravel up to 1/4 inch in size -
" 

90­
~ 

~, -
39­

- ~ " - 21 110 
-

~. -... SAND and GRAVEL (GM) 
-- Gray brown, silty, dense •- ...~ -

95 
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Log of Boring AT-4eonlinuedProject: SV RAPID TRANSIT CORRIDOR 

-00>0c ~ O>.~ ~ Vl 0> U ·Vic _ ~~ _ c0> Other:§ ~ 0>_a..~Vl :CO>£0) o. 
~ 

c 0> C (J)o>uCLo VlO>CLo> Tests/3: <i)'§ 
~-l 

MATERIAL DESCRIPTION 
~-

OCLE 8a.~C.0 .::.c.~ ·oc0>­ co u cE- Remarks:2:0iii <.?(f) ~0 ::::> 0 (f)0 0a.. 0 

~~ -


-

-

-a.· 
-•- a.a 
--

a,·• 100­ t.. r- Grading very silty with less gravel at 101 feet 
1­

~ 63' • ­ 28 98
 

-

- ~ 

-
BOTTOM OF BORING AT 101-1/2 FEET --


-
 -
-105­

--
--
--
--

-110­
--
-


-

-

-
-

-
-

115­
-
 -

-


-

-

-

--

-120­
--

--

--
--

-125­
-
 -

-


-

-

-
--

-130­
--
--
--
--

-

-


135­
-
--
--
--

-

-


140­
-

--
--
--

14:::; 
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1/14/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring CC-1

Location: Santa Clara County, CA 

Date Drilled: 4n199 Remarks:	 DATA FROM 95-00112001.00 - New San 
Jose Civic Center Type of Boring: 4-7/8-in Rotary Wash
 

Hammer/drop: 1401b/30in Surface Elevation: 81.1 x feet (approx.)
 

J::_ 
-wo.
t3-w

5
 

10
 

15
 

30
 

35
 

40
 

45
 

en 
~ 
0. 
E 
Cll 
en 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

11
 

12
 

13
 

32
 

29
 

19
 

21
 

12
 

9
 

8
 

28
 

9
 

0
 
300
 
psi
 

31
 

c 
w u 
a..~ :E 0l 
-- 0.0 
~~ ~....J 
g <.9 
a.. 

MATERIAL DESCRIPTION 

6 inches Asphalt Concrete over 18 inches Gravelly 
FilL! Baserock 

Dry, light brown, silty 
Fill 

lean CLAY (Cl) 
,.------JLery stiff, moist, dark brown 
t Light brown r-Wet, brown 

r- Soft to medium, wet, dark grayish brown 

lean to fat CLAY (CUCH)
 
Stiff, wet, dark greenish gray
 

r- Stiff, lean CLAY (Cl) (Continued)... 

Q)~ 
_ c~.s

enw 
'0 C 
~o o 

21
 

27
 

33
 
31
 

25
 

28
 

38
 

25
 

:=­
'u;c _ 

WU 
00. 

o 
~ 

105
 

97
 

88
 
92
 

101
 

95
 

84
 

100
 

5720
 

1410
 

1310
 
670
 

2500
 

680
 

2190
 

3200
 

Other
 
Tests/
 

Remarks
 

PID= 88ppm 

FROMW-1: 
ll=38 
PI=15 
PID= Oppm 

Sheet 1 of 3 Fig. B-6
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Project: SV RAPID TRANSIT CORRIDOR Log of Soring CC-1 Continued 

\/14/04 JGLOGPP 8790E.GPJ 

I 
~ 
~ 

I
~ 

I 
~ 
~;:if.~. 
!i!~~~ 

~~t~ 
~~+~~:1 
~.:.~~~ 

~~~ 
0~·;t. 
~~f.i:'; 
~f.~:~.. 

(fl 
Ol 
Ci.
 
E
 
III 
(f) 

- 14 S:: 28 
~ 

-

-

-


50 ­ I'" 

- 15 8: 30 
~ 

-
-
-

55­
-
-
-

-


60­ '" 
_ 16 ~ 37 

-
-

-


65­
-
-
-
-

70­ I_ 17 25 

-
-
-

75­ r ­

300 
- 18 X psi-
-
-

80­
-
-
-
-

85- IT _ 19 73 

-
-
-

90­
-
-
-
-

Q)~ 
::;-:_c 
(flOlMATERIAL DESCRIPTION 'Oc 
::20 o 

Greenish gray with red iron oxide staining 
- 25 
-

-

-
1­

,-Medium - 24 
-

-
-

1­

-

-

-
-

1­
.-Stiff, decrease in red iron oxide staining, 

becoming sandy (very fine sand) in tip of - 24 
sampler -

-

fIii~~~".~.~~~ioi-----:-:::-:;c------,-------;-c~~-=-=-=-----;:-;---------;-c----------i ­
Well-graded SAND (SW) with gravel 

Medium dense, wet, greenish gray 1­

-

-

-

-
1­

1iI~;~~.f.~··~~·~ ---::;:----;:----;-------,::-:-:-:-:-:-=-;----;-:-;-------,-----------l ­
0.8 ~.~ Gravelly lean CLAY (Cl) with sand - 28 

7J Medium to stiH, wet, greenish gray -
0--: 

-
Gravelly lean CLAY (Cl) with sand (Continued)... 

i'l'9rf19---=------:------::c-::-:--:::-=-,------------------lI-
Sandy Silt (Ml) _ 

Medium dense, wet, light brown 
- 29 
-
-

Well-graded SAND (SW-SM) with silt and gravel 
Very dense, wet, fine to coarse sand, trace to 
some fine gravel to 3/4 inches -

-

-

-
1­

-

-
11 

-

-

.- Increase in gravel content 
-

-

-
-

-

:i­
'iii 
c_ 
OlO 
00. 

o 
~ 

100 

101 

104 

1980 

1170 

2190 

Other
 
Tests/
 

Remarks
 

#200 WASH: 
+#4",26% 
-#200",58% 

+#4=0 
-#200"'66% 

+#4=47% 
-#200=6% 
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Project: SV RAPID TRANSIT CORRIDOR Log of Soring CC-1 Continued 

C 

'" :E: Q) <.) 
.c_ Q) 

a...~ Eo>C. '"-Q) -­ MATERIAL DESCRIPTION 0.Q) E ;: Q).l!! 0.0 

c3­ 0 .:£~ ~...J
<Il CD <.) C}(J) 0 

a... 

C1>~ ~ "Q) 

'iii Q) ,~ .r: 
Other:;-:' c"'_c_ ,­ '" 0>_c 

Q)<.) cC1>coo"'Q) 00. 8a.~a. Testsl
'0 C 
~o ~ cECi) Remarks 

() 0 ::::>0 
() 

I r:I!- 20 83 j" ~. -

- L BOTIOM OF BORING AT 96-112 FEET-
-
-

- -

100-­ 1­

- -
- -

- -

- -
105­ -

- -

- -
- -

- -
110-­ -

- -
- -
- -
- -

115­ -
- -

- -

- -
- -

120-­ 1­

- -
- -

- -
- -

125­ -
- -
- -
- -
- -

130-­ -
- -
- -
- -
- -

135­ 1­

- -
- -
- -
- -

140-­ 1­

- -
- -
- -

- -

14~
''"' 
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1/.4/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring CC-8
 
Location: Santa Clara County, CA 

Date Drilled: 2/23/01 Remarks:	 DATA FROM 95-00112001.00 - New San 
Jose Civic Center Type of Boring: 4-7/8-in Rotary Wash
 

Hammer/drop: 1401b/30in Surface Elevation: 80.8 x feet (approx.)
 

VI
 
Ol 
0.. 
E 
til 
(f) 

19
 

18
 

11
 

8
 

23
 

9
 

9
 

8
 

125
 
psi
 

200
 
psi
 

MATERIAL DESCRIPTION 

2-1/2 inches Asphalt Concrete over 3 inches
 
A r ate Base
 

Lean CLAY (CL)
 
Very stiff, moist, brown
 

Light brown, with sand 

Medium, brown, trace sand and gravel 

Lean CLAY (CL)
 
Very stiff, wet, dark brown
 

Medium, light brown 

.-- Soft, brown with red and gray mot1ling, black at 
26 feet 

Medium, dark gray to black 

Lean CLAY (CL) (Continued)... 

o 

~~ 
::J ­_c 
VIOl 
·0 C 
~o o 

21
 

24
 

31
 

31
 

21
 

24
 

30
 

30
 

23
 

38
 

~ 
·00 
c_ 
OlU 
00. 

~ 
o 

103
 

98
 

89
 

91
 

109
 

101
 

90
 

93
 

103
 

84
 

6870
 

4390
 

5230
 

1050
 

4500
 

1530
 

980
 

1020
 

2600
 

Other
 
Tests/
 

Remarks
 

Enviromental 
sample 
Mud up 

Environmental 
sample 

No recovery 

5
 

10
 

15
 

20
 

25
 

30
 

35
 

40
 

45
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

9
 

10
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Project: SV RAPID TRANSIT CORRIDOR Log of Soring CC-8 Continued 

Vl 
Q) 

a. MATERIAL DESCRIPTION E 
~ 

(f) 

Fat CLAY (CH)11
 
Medium, wet, blue gray 

50
 r-Somesand12
 

55
 
13
 

Sandy lean CLAY (Cl)

60
 Medium, wet, gray 

14
 

65
 r-Stiff15
 

Silty SAND (SM) with gravel 
Dense, wet, light brown 

70
 
16
 .• , 

::t: : ..' .~ 

. :t: : 
Silty SAND (SM) with gravel (Continued)...

75
 ::.: . r- Very dense 17 ,':::' . 
Poorly graded GRAVEL (GP) with sand 

Very dense, wet, brown 

80
 
18
 

85
 
19
 

90
 
20
 

24
 

21
 

21
 

22
 

22
 

:=­
"iii c_ 
Q)U
oc. 
>­o 
99
 

104
 

107
 

104
 

105
 

Other
 
Testsl
 

Remarks
 

1370
 

1610
 

2980
 

1560
 -#200=66% 

2900
 

95 --L_--'--'---_.l...-----"'L..:....:'"--- -'----'---_---L-_--'-__--'-­

Project: 28649330.02520 Sheet 2 of 3 Fig. B-7
 

-i 



1I14/Q4 JGLOGPP B790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring CC·8Continued 

:=­ uOlc Q)~ Ol .::: .r::.­c _lfl ()Ol lfl'00Ol E Othera...~ .- lfl 0>~-=- c_lfl :CO> _c£Q) e.. Ol()0..0 c~c~lflOl:: ai'§o..Ol MATERIAL DESCRIPTION Tests! 

.._. 
~o 

00.. o 0.. OlE ~....J0 .:<:.~
<Ut3­ () 

•..1 

'Oc gE-=C) Remarksco ~en 0 ~oen0 0a... 0 
~ 

21 ~ 58 -- r·f."-' Ii> -- ... ~ 
-- .t. --

Lean CLAY (CL) with sand 

T 
-100­ Very stiff, wet, light brownish gray 

22 40 2.5 -- ~ ~ 
L --

BOnOM OF BORING AT 101-112 FEET -


-

-

-
1­105­

-
 -

--
--
--

-110­
--
--
--
--

-115­
-
 -

--
--
--

-120­
--
--
--
--

-

-


125­
-


-
 -


-
 -

-


130­
-

1­

--
--
--
--

-135­
--
--
--
--

-140­
--

--

-


-

-

-

14: 
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring CC-9 
Location: Santa Clara County, CA 

Date Drilled: 2/22/01 Remarks:	 DATA FROM 95-00112001.00 - New San 
Jose Civic CenterType of Boring: 4-7/8-in Rotary Wash
 

Hammer/drop: 1401b/30in Surface Elevation: 80.3 x feet (approx.)
 

.r:.-_ 
-Q)
0.Q)
Q)­

5 

10 

15 

20 

25 

30 

35 

40 

45 

(/)
Q) 
e.. 
E 
<tl 

(f) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

:t: 
(/) 

:i: 
0 
co 

12 

36 

24 

7 

17 

29 

14 

11 

14 

24 

c
Q) 
o..~ 

ai§ 
.:£.~ 

<.> 
0 
0.. 

<.> 
E Ol
0.0 
~..J 

<.9 
MATERIAL DESCRIPTION 

12 inches Asphalt Concrete
 
Lean CLAY (CL)
 

Stiff, moist, gray and brown mottled
 

r-Hard 

r-Stiff 

r- Soft, gray 

r-StiH 

r- With brown mottling 

Clayey SAND (SC)
 
Medium dense, wet, brown
 

Lean CLAY (CL) 
Stiff, wet, gray, occasional Poorly graded Sand 
(SP-SM) with silt lenses 

r- No lenses of sand 

Fat CLAY (CH) 
Medium, wet, dark gray 

r-Stiff 

0 

~~ 
~-_c 
(/) Q) 
'Oc 
~o 

0 

23 

20 

23 

28 

22 

19 

30 

28 

40 

38 

~ 
'iiic_ 
Q)<'> 
00. 

~ 
0 

97 

106 

101 

93 

106 

109 

90 

97 

81 

83 

-aQ) 
Q).2£c _ 

w 
~ ~ g'1ii 
8o.~cE­
~o(f) 

0 

3320 

8670 

3270 

780 

2880 

2490 

1050 

3070 

1650 

2730 

Other
 
Tests/
 

Remarks
 

Environmental 
sample, mud 
up 

Fluid loss in 
sand lenses 
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring CC-9eontinUed 
c: Q)~ :i­ -oOl 

<fl Ol U "iii Ol"~ ~-
OtherOl :t:: c...~ E Ol 

~-: 
c<fl_ 

~- C. <fl c_ 
~ ~ ~Vi-Ol -­ MATERIAL DESCRIPTION 

_c 
~ c'o <flOl OlU Testslc.Ol E Ol2 oc. O~Olc.Ol­ ° .::.t.~ ~.-J "0 "E U c.~

0 ctl OS U <.9 ~o ~ cE- Remarks(f) 
° =>o(f)c... () 0 () 

IX 
150 

~ 
Lean CLAY (Cl) 

-- 11 Medium, wet, gray and brown mottled 
psi LL=37- I -

f-' PI=17 
- - 28 96 1980 

- -
50­

~ I -
- 12 

~ 
35 

I .--Very stiff, brown 
- 21 106 6370 

- -

- -
- -

55­
~ 

I 
Sandy lean CLAY (Cl)

- 13 37 
Soft, wet, gray and brown mottled, some Clayey - 23 99 870 

~ 
- Sand seams -
- -

- -

60­
~ 

-
14 52 

•.• 1>. 

Silty SAND (SM) - ~ 
,. - 18 101 

- : :~:': Dense, wet, brown -
- ~. 

.--With gravel 
-

- ::.: -.... 
65­

IT 
. :.:0: .-­ Very dense 

-

- 15 59 . '. -..•. ~ 
- .... ~~ 

-
- '}o: -

- .-­ Less gravel -
70­

~ 
.:t: . -..." 

- 16 
~ 

54 ':!: : .-- Dense 
-

- ::t: : -

-
'.. -

- ":~"': -
Siltv SAND (SM) Continued -75­ R ~ Lean CLAY (Cl) 

-
17 69 26 102 1330-
~ ~~ 

Medium wet brown r -
- Silty GRAVEL (GM) - 8 131 

- ~~ Very dense, wet, brown -
- ..­ -

80­

IT 
• -

- 18 73 ..­ -•- -.­ -

- • -

- ~: -

85­
~ 751 -.­ 1­

19 •- 8" 
~: 

-
~ 

- -

- -.­ -•- -,­ -

90­

IT 
• 1­

- 20 67 -,­ -•-
-.~ 

-
Fluid loss 

- • -

- -,~ -•
95 -
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Log of Soring CC-9 ContinuedProject: SV RAPID -rRANSIT CORRIDOR 

-cQ)C :::. c _Q) .~ .r:Q)~Vl Q) U Vl'iiiQ) Other~...;- c_.r:_ o...~ _c~ E Ol-Q) 0.. Q)U 'E ~ ~Cii0.0 VlQ)Ci)'§3: Testsl0.Q) MATERIAL DESCRIPTION 00.E 8o..~o.~....J0 ..l<:~ '0 C
1Ilc3­ U (9 Remarksro 2:­en 0 ::J oen0 00... 0 

50/ .:, 
~o cE­

21 -- ~ 6"
~ 

-Lean CLAY (CL) with sand -

~ Stiff, wet, gray --
-: -:.:~. : Silty SAND (SM) -

Very dense, wet, brown 1­......100­ ." .....SOlS"22 -- ~ 
-- L BOTIOM OF BORING AT 101-1/2 FEET --
--

1­105-­
--

- -

-

-

-

-
1­110­

-
 -

-
 -

-
 -

--
-115-­

-
 -

- -

-
 -

- -


120­ -
- -

-
 -

-

-

-

-
1­125-­

-
 -

-
 -

--
--

1­130­
--
--
--
--

1­135-­
--
--

--

--

1­140­
-
 -

--
--
--

14: 
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CONE PENETRATION TEST Fig. 8-9Project Number: 28648793.02513 
SOUNDING NUMBER: CPT-5 

..~ COHElI7ICl! 

http:����������.�����.��,��


5 

o 

o 

10 

25 

15 

30 

20 

35 

..:=~;=.;.;..~..~.;,,~..:~ ~ .. 

.~ " ..- "' + ~ ;: -:­ .. 
.. ·· ..····";'·--···· ··I· ··· ..~.~ · . ...........: ..) . 

··-..··_.;..·········i.. ··· ..·····-:-····.········· ·":'-'·· ······I·_·········":'·········~·· ~ _.: ,.-:­ . .. . ':' : ~ .. ­ ~ .· ~ - :­ .· _ ,. : ..,. .. _ -. · ~ ; ~ _. 
:: ··:::::t::;::::::::;::::::::::::~:::::::::::· ~ :._ "':' .. ~ . 

······-:-······· ..·.. ·1 ..········...,·· .. •••·••• . -:' .. ~ : ~ _ . 

::::=.~::::::::::~::::::::::~::::~::=:: .......,.-':"' : '.~ ~ . 

.... ·::~:r:::::;~:L:::::j::~:::::~: 
..:...... ···7· .. ········ 

.::::::~::::::.:::::~::::::::::: 
!----.:;.~--,.- ~ . 
:::::::::::+:::::::'::::I:::::::::::~::::::::::: 
...........·.,.···.. ··~···I·.·,j '~""'o:"~" ••••••• 
••••••••••• »0 •••• _ .••••• : •._ _•• 
... -:­ ; -:­ . 
·········_~·····_····I·· ·· <:' ••••• ~ ••••• 
•••••••• -.0)•••• -.'•.• : 01) •••••••_ ••• 

::::::~:::t::::::::::~::::::::::.;:::::::::~ 
.~ ••.•• __ .. «)oo ; ..,. ••••••••••• 

::::::::::~~:.::::::::~::.:::::::::~:::::::::.:: 

~!~~~~~~L~~~H!~n~~i}Eiii)i
. 

Date: 2/14/01 Surface Elevation: 81.00 feet 

Remarks: DATA FROM 95-00112001.00 - New San Jose Civc 
Center

SV RAPID TRANSIT CORRIDOR 

CONE PENETRATION TEST Fig. 8-10Project Number: 28648793.02513 
SOUNDING NUMBER: CPT·6 

SLEEVE FRICTION (FsI 
tons/sq ft
 

10 B 6 4 2 0
 
o+::: .. -t:::: ... ~.~:::::r:;z:::].. _.C ....::.:<

·····--i·· .. ·····i···_···4i··~····· .. 
:: :::::~::::.:: ~..:;:: :-:~.:~:-:::::: ::~:::::. ': 

5 •• ~ •. -f•..·._ •• ,l _ ••••••.•• ·•• ··:·_•••• 

10
 

........~ -.~ -: : .
 
·····.. ··:·········l···_·-··:········~:····· "
 
::::::::~: ::::~:~ :::: :~: ~ ::: ::~::!:::: ::: 
........._, , ••••••••• ' ••• n •••• ; .
 

•••••••• .J_ ••••••••:.. •••••••• ; ••• _ •.•• ; ••.••••• 

········..:··· .. ····t-········:·_· ...···i·······
•···•·· ... ,.. ··-...···..·······..1·········,1···· -,••••••• """! : :•••••••••;••.••••• 
.......··(..·..···..1···.··.··,·.·····,.,···.·.··
····.··_1···· ... ···1-········,·_······:·······
..••••••• I .••• _ ••• : •••••.~ •• : ••.•• ·•••. : .•.••••. 
..... ..: ~ _.i :._...•.·.i . 

20 ·········I······_···.······~··I···· .. ···;··· ...·····-··:····.. ·····i·········:··~······:······· 
:::::::::~:::-...::::::::::::;:::::::::t:::::: . 
·,······.. :·········i·····~_·:····~····:······ 
.··.····~·········t·· __ ·····:·········I······ ..25 ._.h·.·I,·~······;:·· ····_·f·········:·~·· . .........;-. ..•......; _.; ; .

········'1·· ··· ..·,····..·_·J··········f······· .........: _.~ !.~ ; .
 

30 :~::::::;:::~:::::i::::.:::::i:::::::::;::::::· 
.........; ; ! : .
 
:::::: :::~:: :::::::i:'::::::,::j:::::::::i:::::::.

35 ::::: ::::~~::::::::i::~:::::~::,::;::::i::::::. 
••••••••• , 1 ; . 

~::::::::l:::::::::t::::::::~:~::::::f::::::·.:40 ....., : : , ; . 
.·····-i· ..······i .. ···· .. ·i··· ··, .. ···· ..........., ,: _ : .
 
•••••••_: u ••• ~ ••.•••••• ~! : . 

45 .••. ~ .•••: •.•••• ,,'r· ..·••· ..·1··· .. ····f···· .. ...........! ! ,.~."! ! ...
 ...........: : , : '" .
 
······· :··· ····I· 

~ 

···~~·········l ..······ . ...... ! ~ ...•..... ~ ..- ~ .. .......... : _ ; _..
~50 
·~·····r·········.···· ····· .._.·.····1·········.······ .. ·•··· 
·• .. ·····;·········:·········:··· ... ••· .. 1·+-' ·········:· .. ·····oof···-··..:····· .........: : ~ .
~ 55 
:::::::::;:::::.::::~::::::::~::::::.'+- .........:..~ ~ _..~ 

::::::~;:::::::::~::::::::r:::: .. ··lI60 ..... 
a.. ::::::::t:~::::~:::::::::!:::~::;:; .:::::: 

.... ~ ..~.! ...... ~ .. ;...... ~. '1 
LiJ 65 •••••• ..·:······· .. 1.. •••••o ······_·1··· .. ··...1.. ·.. ·.... 

::::::::~:::::::::~:: ::::::. i· .. · 
········... ··· ..····,·········1· .. ····• ..........! ~.: :...... . .
70 ··... ··~·r·········.·······-t·_···......- - -...,..,. _-­.._ : ;.~ . 
............; ·..·.. ·i · .

•••..•....!._ .•_ •••:..... .75 .......... : :.•..
.,~ 

·~~·····:··· .. ····I·······..t··· ..........! : ;;:..".." - ­
:::::::::i::::::::::::::::::.:..80 
·····,.--I········,··:~·-·····J······· ......_; ; : . 
.......... : 4 •••• ' : ••••
 ............... ~ : .
~ 

85 ··········:········ ·i··_·····;····.........: ,.. _.6···t~····
 . 
.,. ,_.; :u f ••••••• • •••••• 
~•.•••... : ••••.••.•• j •. _ .••• :.~. 

90 :-:::: ::~:::::~:::~::=:: :::~ ~~~~. 
......·.. I.·.··~.·.(.· · . 
:::~:::::;:::: ••••• : •• ""' I .. 

......-•...... ..
95 . -: 
~.~ 

; ! : . .........: : ,..
 
....·· ..",.·.···_·r·_·..····f .. ·······
 

100
 ::::::=:i::::::::i::::::::~:::::::::i 
::::::~,:!::::::::;~:::::::::~:::::::::t:::::::: 
...... ···.;.· .. ··· ..i ... ·--.=...·..... i .._ ... ~ 
······'····1·········;·········, ..·······;·······­.........; _ ; ; ; .
105 .._ : , , , .
······-!.. ········:···..· ·f···~- ..··!··n . ······..·;·_····..:····_····: ..·_-··t········· 
··.. ··,... :----· ·.. ······.. :·········1···· ..···· 110 ······_··I···· ·..:.-. ..·· ·,u ; . 
.........-:: •._ j •...••.••; : •••••.. _.

·······-f··..··-.......··_,···· ···,··..·····
 
.......... ; •.•••••• ..:.•.• - ••.-1 : .


,·····-!··_.. ··--1········ .. !· ·······i .. ··· .. ·­115 ··..···-:·.._·· .. ··• ··: ..·-·····1· •······ ......-!.._ -: ! : . 
......#o.: .•••••.•. : : .~

:::::=I::::::::~:::::::::!::::::::~::::::::: 
120 

TIP RESISTANCE (Qc) 
tons/sq ft 
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Surface Elevation: 82.00 feet 

Remarks: DATA FROM 95-00112001.00 • New San Jose Clvlc 
Center 

Date: 2/14/01 

SV RAPID TRANSIT CORRIDOR 

CONE PENETRATION TEST Fig. B-11Project Number: 28648793.02513 
SOUNDING NUMBER: CPT-8 

Page 1 of 1 

http:�.�....�
http:��......:......�
http:����,��..;.���
http:��������:,����_��.�j���������;��.�..�


Project: SV RAPID TRANSIT CORRIDOR Log of Boring IPP-4 
Location: Santa Clara County, CA 

1/14/04 JGLOGPP 8790E.GPJ 

Remarks:	 DATA FROM 983002NA - Intill Pipeline 
Projects 

Date Drilled: 2/4/98 

Type of Boring: 8 inch Hollow Stem Auger
 

Hammer/drop: 1401b/30in Surface Elevation: 94 x feet (approx.)
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1I14!04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring LSQ-1
Location: Santa Clara County, CA 

Date Drilled: 4/12/88 Remarks:	 DATA FROM Caltrans - Bridge 37-129 ­
Laurel Street Overhead (replace) Type of Boring: Rotary Wash (wet)
 

Hammer/drop: 1401b/30in Surface Elevation: 68.3 x feet (approx.)
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1/14104 JGLnl'PP 8790E.GPJ 

Log of Boring LSO-1 ContinuedProject: SV RAPID TRANSIT CORRIDOR 
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring LSO-1 Continued 
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./.4/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring LSO-3 
Location: Santa Clara County, CA 

Date Drilled: 4/20/88 Remarks:	 DATA FROM Caltrans - Bridge 37-129­
Laurel Street Overhead (replace) Type of Boring: Rotary Wash (wet)
 

Hammer/drop: 1401b/30in Surface Elevation: 69.5 x feet (approx.)
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Log of Boring LSO-3 ContinuedProject: SV RAPID TRANSIT CORRIDOR 

1114/04 JGLOGPP 8790E.GPJ 
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Q)UenQ) C ~ c~MATERIAL DESCRIPTION 00. a a. Q)'0 E gE'::>::20 2:­ =>0Cf)0 0 0 

SILT and GRAVEL -
-
-

-

1­

-

-

-

-
1­

-

-

-

-

CLAY 

~~~lj;~----=-=---------".,.------------- : ­
GRAVEL 

!' SAND and GRAVEL 
-
-

-
~

-

-
-

-

-

~~;;.;~-...".C-LA---Y------------------J·--j~ 
-
-

-
1­

~~~{J_-::_=_....,....,..,=_--------------~= 
~e. GRAVEL 
~~ ­

~, ­
••• I­.., 
·.....-,' 

­
• e· ­

~~: ­

.. e- ­
~.,

-·...­' 
1-

­

-
.. e_ -

." 
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'/14/04 JGLOGPP 8790E.GPJ 

Log of Boring LSO-3 ContinuedProject: SV RAPID TRANSIT CORRIDOR 

uQ)C ~(l)~ Q).~£00 Q) U coo_'00Q) Otherc_lJ...~£­ ~ :Eo> 'E ~ g'u;-Q) n OOQ)3: Tests!"ID'§ MATERIAL DESCRIPTION o"-Q)O­00.g-~ E ~...J0 

•
0

.
.0 

~ 

'0 

_c~-: 

C 
Q)U 

U 0. ~ 
III 

~~ 

U cE­>­ RemarksC) ~oiiien 0 ~oen0 0lJ... 0 

~.~ --
=~,-


-
 -
~.~ -~ .., ­

-
1­100­ .'••i'~ --

-- i'~ 
--

i'~-


105­ i'·.': 
­

-- ~.... 1­
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•.•.

••
•• 

~ -
SAND 

-
--

.....
11 ~ 

-- L BODOM OF BORING AT 110 FEET 
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-

-

-
-115­

-
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-
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-
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-
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-
 -
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-
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-
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- -
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-
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-
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-
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-
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-
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-
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-
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-
-

-
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1/14/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring LSO-4 
Location: Santa Clara County, CA 

Date Drilled: 4/21/88 Remarks:	 DATA FROM Caltrans - Bridge 37-129­
Laurel Street Overhead (replace) Type of Boring: Rotary Wash (wet) 

Hammer/drop: 
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-
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Q) 
C. 
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I1l 
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1401b/30in	 Surface Elevation: 69.7 x feet (approx.) 

MATERIAL DESCRIPTION 

I 
.... GRAVEL -~.~... -,... 
I77cM----=-:--,-,-------------------J­

-C~y 
1 ­

-
-

-
-

1­

-
-

-

-
1­

-
-

-
-

1­

-

-
-

-

-: 

~

~ 

........
 GRAVEL 
-...
-: ..
-·•....: -

~ r;•• 
-~.

-••••.~ .'
1­

-r;.~ 
-

~.~

•.• ••	 
1­• 

~ 

•• 
-,..~..~ -

~.~
-
-

~ ..
i··	 1­

19'r~-___,_-------------------j-W CLAY -
~ Blue -

-

::i­
'iii 
c_ 
Q)O 
oe. 

o 
~ 

Other
 
Tests/
 

Remarks
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1/14/04 JGLOGPP 8790E.GPJ 

Log of Soring LSO-4 ContinuedProject: SV RAPID TRANSIT CORRIDOR 

-0(1)c ~ c _(1)~ (1).~£CIl (1) .(ji Cll Other(1) :::::: a..~ 
U 

~-=- c_£- CIl :.cOl _c 
(1)U ~ ~ g'(i;-(1) CIl(1) Tests/c.. := a;:§ c'oc.(1) MATERIAL DESCRIPTION oc.E 'oc 8c.~a...>.::~ ~--l ro U C)c3­

~o cE- Remarks(f) iii° ~ =>o(f)0 0a.. ° 0 

50 

55 

60 

65 

70 

75 :::: : SILT and SAND 
.......
 .... .. 

... ' .
 
~ ". ~~ .
 

!"". ~ • 

80 .. e o _· 

... ~. '"
 .. 
• .• _1> • ..... . 
.. ~;. . 

GRAVEL 
85 

90 

95 --L_~L..------l.._-=a.=.. ---L--l-_--l-_-l.-__.L.-__--I 
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Log of Soring LSO-4 ContinuedProject: SV RAPID TRANSIT CORRIDOR 

o z::.(J) ~~ ";;; OtherOl c_~­_c£­ a.-Ol OlU(J)Ol Tests/o..Ol MATERIAL DESCRIPTION 00..E 'DcOl­ roo Remarks::20 
o ~CI) o 

--

-14>-
--

-- ...­ 1­100­
--
-- ...-~ 
--

- ~ 

105­ ...­ 1-

­

--
--
--
--

1­110­
-
 i'l'or-~----,----=--,-,-------------------1­

SANDY SILT 
- -

-
 -


-
 -
11s­~-t--t-I--+---f.LLI...LJ..t-----r-------------------I----I----+---I----+-------I

"J 

-- BonOM OF BORING AT 115 FEET 
-


-

-

-

--
1­120­

-
 -

-
 -

--

--
-125­

--
- -
- -

--
1­130­

- -

- -
--

--

1­135­
-
 -

--
--
--

1­140­
--

- -

-
 -

- -
14~5---.l-_..L......J__L----J_--l.. ----L----L__L-._---L__--.l. 
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'/14/04 JGLOGPP 8790EGPJ 

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

Log of Boring LSO-5 

Date Drilled: 3/25/87 Remarks: DATA FROM Caltrans - Bridge 37-129­

Type of Boring: Laurel Street Overhead (replace) 

Hammer/drop: Surface Elevation: 67.7 x feet (approx.) 

.c_ 
0.& 
~-

-
-

-

-
-5 
-
-

-
-

10	 ­
-

-
-
-

15	 ­
-
-

-
-
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35	 ­
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-

40	 ­
-

-

-

-
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Q) 
a. 
E 
<tl 

CI) 

;;:: 
en 
~ 

°iii 

C 
Q) 
ll..~ 

m2 
.:£~ 

0 

° ll.. 

0 
:COl 
0.0 
~...J 
(!) 

MATERIAL DESCRIPTION 

CLAYEY SILT with GRAVEL 
Slightly compact, gray with brown mottles 

-

-

Q)~ 
~..; _c 
enQ)
'oE 
::2:0 

0 

.~ 
en 
c_ 
Q)O
00. 

~ 
0 

"DQ)
Q).~ .cc 

en 
_ 

~ ~ g'1ii° 0.Q) 0.
gE1:: 
::::loCI) 

0 

-
-

tI 17 
1­

-
-
-

Slightly compact, light brown with rust mottles 
CLAYEY SILT with GRAVEL, ORGANICS 

-

tI	 1­

16 ~w;l---------------------1-
CLAY with GRAVEL, ORGANICS 

Stiff black with rust mottles ­
1iIl0;,';f:~-""'S~IL~rv~C""LA~Y~W~i7.'th~G~R~A~V'7.E~L""'---------------i ­

~ Soft, light brown with rust mottles	 _ 

tI 9 I	 ~ 
~	 ~ tI 8 
~..•~:-r.~.--=-S=IL-=rv::-::-:Sc-:A-N-O-w-ic-:th-G-=-=-RA-V-E.,....L-----------1 ­

•..•-.: ~S~t~iff~~	 -_~ OIre~e~nl~'s;;h~b'-'ro'-'-w'-'-n"--'-"fin""'e<..:t"'o--'c""o-"ar""s""-e-"'s"'"an'-"d"--------/r 
""~ SANDY GRAVEL l.· Dense, brown with rust mottles	 ­:;o.~ 

~..	 ­tI	 ~~ ­60 .... 
~. ­
~.-!!!! ­.:"~-------------------
•• SANDY GRAVEL 
!~ Very dense, brown with rust mottles ­
_.~	 1­tI >100	 :'. ­
;~ ­".4 
: ~~ 

.;
­.,

:~4 1­tI 
;-.~
pa'	 

-

_ 
:.~ 

81 

~'"--------...,...- -
­

~h: CLAY with ORGANICS 
Stiff, blue gray ­

tI 10 II	 
I-

~ 

Other
 
Tests/
 

Remarks
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1/'4/04 GLOGPP 8790E.GPJ 

Log of Boring LSO-5conlinuedProject: SV RAPID TRANSIT CORRIDOR 

c: -oQ)
~fJ)?f!. Q).~ .r:.­(/) Q) c(/)_0 ·Vi

Q) Other"=:: ~-:- c_.c_ a-~ _c(/) :.cOl ~ ~ ~(j)c.. Q)O(/)Q)c.o~ Qi'§ Testsla.~ MATERIAL DESCRIPTION O"'-Q)a.oc.E 0 ~-.J ·0<: o c. ~ ..>::~co~- 0 cE- Remarks::20en <.? ~U) 0 ~0U)0 0a­ 0 

13 -- U­ ~ - -
CLAY with ORGANICS -- Very stiff, blue gray 

- -~ I ­50­
-- tT 22 

-

-


-
-

--

55­

I 
CLAY with ORGANICS 

-- Stiff, blue gray
 
-
 -

-

-
 -

-60­
14 -- tT 

- -I 
­

- -

-
1­65­

-
 -
--
-


-

-

-I 
­

70 
-- L BOTTOM OF BORING AT 70 FEET 

- -

-
 -

-
 -


75­ -

-

-

-

-
- -

-
 -

1­80­
-
 -

--

--
--

1­85­
--
--
--

--
1­90­

--

- -

--
- -

95 
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring LSO-6 
Location: Santa Clara County, CA 

1/14/04 JGLOGPP 8790E.GPJ 

Date Drilled: 4/22/87	 Remarks: DATA FROM Caltrans - Bridge 37-129­
Laurel Street Overhead (replace) Type of Boring: Rotary Wash (wet) 

Hammer/drop: 
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E 
co 
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IT 

IT 
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I 

I 

tI 

tI 

[I 

1401b/30in	 Surface Elevation: 68.3 x feet (approx.) 

18 

10 

12 

10 

61 

80 

36 

15 

(1)~ 
:5-:­_c 
(/)0>MATERIAL DESCRIPTION '0 C 
~o o 

CLAYEY SILT 
-Slightly compact, gray with yellow mottles, damp 
-
-
-

1­

-
-
-

f++Jf+H--=-:cc=--------------------1­
SILT 

Slightly compact, brown with rust mottles, damp 1­
~W..I----------------------4-

CLAY 
-Stiff, black, damp 
-
-

1­

f«1~---::-:-__:_::_==-___=_--------------~-
CLAYEY SILT 

-Slightly compact, brown with rust mottles, damp 
~~---:C::-:-LA--=-=-Y:--------------------1 ­

~ ~ Stiff, black, with roots and rare gravel, damp -
~ -

-

w~~-~--=---------------I _
SANDY GRAVEL 

-• Dense, brown, damp 
-

-

-

-
1!!...•'4-----------------------J ­
- SANDY GRAVEL 

-~ Very dense, brown, damp 
1­

-
-

~-i."lIi---=-=:_=::-:-:-=_=_:_:=:_---------------J-
SANDY GRAVEL _ 

Compact, brown, damp 
y- ' , ­

-
-

' -
SILTY SAND ­

Slightly compact, light brown with some rust 1­
mottles, fine sand, moist 

-

. ­
-
-

.:i 
(/) 
c_ 
O>U 
00. 

o 
~ 

Other
 
Tests/
 

Remarks
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,I ,./04 JGLOGPP 8790E GPJ 

Project: SV RAPID TRANSIT CORRIDOR
 Log of Boring LSQ·6 Continued
 

:=­ -oQ)
C c _Q).:<: £Vl Q) OwU 

--
~o-: VlQ) it:: Other:::J­o...~ c_Vl _c:E 0l£a> 0. 'E ~ ~(;)Q)U0.0 VlQ)?:0.Q) MATERIAL DESCRIPTIONQ)~ 0"-(1)0- Tests/00.E ~...J0 -'<:~ °Oc U 0. ~ ro~- U cE(j) Remarksiii CJ ::2:0 ~en 0 :::JO0 00... 0 

.' ,. 
.,. -- ...... 

-- ... 
-- '.. . 

. .. ~ 

' --
SAND with SILT, GRAVEL, scattered ORGANICS 

50- IT and interbedded CLAYEY SILT and SILT layers l ­
16 ~: :::~ -- Slightly compact, blue gray, fine to coarse sand 

-- ~~ :::~ 
--

~: :::~ --
55­ 1­~~ ) 

-- ~: ::~~ 
--

~: :::~ --
-- ~: :::~ 

1 ­60­
~: )~ --

-~~ .::~-
--

~: :::~ --
1­65­ ~~ :::~ 

-- ~: ::~~ 
--

~: :::~ --
-- ~: :::~ 

-70­
-- ~: :::~ 
-- ~: :::~ 
--

~~ j- ,. -! SANDY GRAVEL 

I
 · .~
75­ rtf. 
­

Dense, orange, moist 1­

35 --
~.~ 
,. . L­- ... .~ 

:t~~-
- · .-

­

-

80-
.:~it· 

1-

­

.­;t~ --
.. .­ -- t.~ 
;" --
:~ --

· .­....85 
-- L BOTTOM OF BORING AT 85 FEET 
--
--
--

1­90­
--
--
--
--

95 
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1/14104 JGLOOPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring LSQ-9 
Location: Santa Clara County, CA 

Date Drilled: 11/6/55 Remarks:	 DATA FROM Caltrans - Bridge 37-129­
Laurel Street Overhead Type of Boring: Rotary Wash (wet)
 

Hammer/drop: 1401b/30in Surface Elevation: 75 x feet (approx.)
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CJ 
MATERIAL DESCRIPTION 

0 

~~ 
:::J­_c 
rnOl 
'0 C 
~o 

0 

~ 
'iii 
c_ 
OlU 
00. 

~ 
0 

-COl 
Ol.~ .cc 

rn 
_ 

"E ~ ~Ci> 
O~Ola. 
U 0. ~ 
cEii)
;:)0

0 

Other 
Tests/ 

Remarks 

SANDY SilT 
Slightly compact, dark gray -

-

-
-

1­

-

-

tI 21 -
-

-

-

-

-

-

-
-

-

-

1­

1­

• Compact, gray 

-

~~---------------------1-

Z":" '" CLAYEY SAND 
Slightly compact, fine 

%o2227
I.l.H·~~~~~.-...,..S-A-,N.,.-D-a-n-d-G-R-A-V-E-l----------~ -

~i ~~ -

IT 17 

-
-

-

-

-

-
-

-
-

1­

1­

-

-
1­

-

• Very dense 

.~ -. :..:r~ 
'.. ,~;' 

"~:' .. r~~: ~.~ ., ;;!'; 
.~~ 
~.~~
lj, ~.~... ~);;:.' 
~.' ~t";oi 

;~f;~ 
• Iii!; 
~, •.:>:: 
.' ~~P 
.~;\ 

;',~:.. 
.;~::.. (~:; 

b'-","~1.7-··;"4;--------------------1 = 
I~ CLAYEY SAND 
~:;? Slightly compact, gray, fine to medium 

~ 
% -

-
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1114/04 JC:LOGPP 8790E.GPJ 

Log of Boring LSO-9 ContinuedProject: SV RAPID TRANSIT CORRIDOR 

-00)0c: :=- c _0).::: £Ul 0) () ~~ Ul'enQ) ~ Other:::J-Cl.~ c~_c£- Ul :COl-Q) Ci ~ ~ g>Ci5O)()0.0 UlQ)~0.Q) o.>]i MATERIAL DESCRIPTION oc..Q>Q. Tests/00.E ~...J0 .><:~ '0 c:c3~ ltl () gE-=(9 >­ Remarksco ~o(f) 0 ~o(f)() 0Cl. () 

0'- .7
-

CLAYEY SAND X· -- Slightly compact, blue gray, fine 

X 
-- % 
-
­

% 
1­50­

--
-- X- %-

55­ 1­Z 
-- B 
-
­

--
CLAYEY SAND W· -- Compact, tan, fine to medium 

- -% 
% 

1­60­ X 
-


-

I.. ~~ SAND and GRAVEL 

- ,.. 
-

­
-~~~ Dense, coarse 

- -.• ~~ 
CLAYEY SAND 1­65­

6 Loose to slightly compact, buff, fine -IT- % 
­

--

% -- Z 
-- .J:.. ,70­

% 
CLAYEY SAND V~· -- Slightly compact to compact, tan and red brown, 

- medium 
-- Z -- %
­

75­
SAND and GRAVEL ':' ~~ -

-
~r,;- Ii, Dense..~;,'~ .~: --
".1'.

(, ~Z'- -
~~ 

- -.. 
80- ~. -,~~ I­

- -....f.-. ~i 
~;..:~. 
~f 

- .•
•

,~-
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- ~. ~~ 
~.,;".

1­'"~85­ ~ ~~...-,:,.:- ·z.,~~ 

-
-

­• 
- -.,,' -.. ):~ .-- Very dense 
- -
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~,
 -.• ~~". I­
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- -~} 
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- ~t 

­
-; .(!"~. 
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L 
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'/14/04 JGlOGPP 8790E.GPJ 

Log of Boring LSO-9 ContinuedProject: SV RAPID TRANSIT CORRIDOR 
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<nQ)MATERIAL DESCRIPTION 
~-
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::20 
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-BOTTOM OF BORING AT 95 FEET 
-
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1/14104 JGl""PP 8190E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring MC-1 
Location: Santa Clara County, CA 

Date Drilled: 8/26/77 Remarks:	 DATA FROM K480-4 - Peter Kaldveer and 
Associates - Radiology and LaboratoryType of Boring: 8 inch Hollow Stem Auger 
Buildina 

Hammer/drop: unknown	 Surface Elevation: '80 x feet (approx.) 
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(f) 
Q) 
0. 
E 
tll 

(J) 

IT 12 

B14 

J 13 

I 10 

IT 11 

IT 12 

IT 12 

IX 450 

MATERIAL DESCRIPTION 

Clayey SilT (Ml) Fill
 
Firm, brown, with some gravel
 

FILL .t = 
-Clayey, sandy SilT (Ml)
 

Stiff, brown
 -
141­

-

-
-

1- 15 
-

~+J.I.--=-:---=c:-=--:::-::-,-,-----=-----------J-
Clayey SilT (Ml) with gravel _ 

Very stiff, brown 
-

1- 19 
-

fBim--=-:-:-------=:-:-::~~-=-:-,,-------------___j-
Silty CLAY (CUCH) 

Firm, mottled brown-gray ­

SZ I~ 24 

-

= 
-

5_in_ch_le_ns_of_s_a_nd_at_2_4_-1_/2_fe_et ~I- 25 

Silty, sandy CLAY (Cl) ­
Stiff, gray _ 

-

-

1- 25 .-- Gray-green 
-

-

-

-

1- 23 
-
-

Silty CLAY (CUCH) ­
Stiff, blue-gray. some organics 1- 36 

-
-
-
-

.~ 
(f)c_ 
Q)U 
00.. 

o 
>. 

109 

85 

Other
 
Tests/
 

Remarks
 

4740 Su=2370 psf 

-#200=55% 

1430 Su=720 psf 

-#200=75% 

-#200=82% 
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1/14104 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring MC-1 Continued 

.s:::.-_ 
-<Il
0.Q) 

~-

50 

55 

60 

65 

70 

75 

80 

85 

90 

c: 
(j) <Il 0
<Il ~ a..~ :EO)

:= Q)u; 0.0C. (j) 

E .Q .0<:.:::::' ~--l 
Cll 

(j) CD 0
0 ~ 

a.. 

MATERIAL DESCRIPTION
 

BOTTOM OF BORING AT 90-1/2 FEET 

Silty CLAY (CL) with sand 
Very stitt, mottled light gray-brown, tine grained 
sand 

.-Tan, grading very sandy 74 to 74-1/2 teet 20 

26 

750 
psi 

425 
psi 

t------/--+---+---t~_'__'+_" Silty SAND (SP-SM) 
Dense tan 

34 

26 

27 

24 

26 

.:2
 
(f) 
c_ 
Q)O
00. 

o 
~ 

89 

97 

4780 

3500 

7880 

Other
 
Tests/
 

Remarks
 

Su=2390 pst 

Su=1300 pst 

Su=3940 pst 

95 ---J.._--'--l..----L_-.L--.J'--- -L-...l...-_--L-_-L-__...l...­
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1/14/04 JGLOGPP 8790E GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring MC-3 
Location: Santa Clara County, CA 

Date Drilled: 8/29/77 Remarks:	 DATA FROM K480-4 - Peter Kaldveer and
 
Associates - Radiology and Laboratory
 Type of Boring: 8 inch Hollow Stem Auger
 
BHildin%


Hammer/drop: unknown	 Surface Eleva Ion: 2 x feet (approx.) 

"OQ);i-C O,)o-e Q).~ £(f) Q) 

:E
() 

0l 
'iii c::(f)_Q) Other:5.....;­c..~£- Ui _c::-Q) Ci.. Q)():i: mOOo.Q) Tests/0.0 MATERIAL DESCRIPTION (f)Q) 
c::_ 'E ~ g>cn
00.E ° o.Q) 0.Q)­ .l<:~ ~....J 'Oeell () gE.'::0 RemarksiIi° CJ :::l:oC/) ~ :::l0C/)0 0c.. ° 0 

1 inches Asphalt Concrete over 3 inches 
-- rAaareaate Base ~. 
-

Stiff, brown, fine grained sand 
- Clayey SILT (CL-ML) with sand 

14 -- ~ 12 
-- 19 104 1740 LL=2612~ '-'5 -	 ~ PI=7 
-- -#200=76% 

-
~	 

­

- Su=870 psf 

- ~. 
-- 12 91­IT ~.	 
­

10 ­ -r--Tan, grading with some gravel 
--
-


-

-

Silty CLAY (CL)
 

~ Stiff, brown
 -- 8 22 -#200=92%-IT I 
~	 

­

15 ­
-- ~ --

Silty CLAY (CUCH) 
-- Stiff, mottled gray-brown
 

-
 -12 ~~ 26I 
~~ 

'¥ ­20 ­ ~~- ~ ~	 
­

--
Silty SAND (SM) :.':.< : -- Loose, gray-brown, fine to medium grained · -.... 

6o. ,,~ • - .. .~ 6 
'-125 ­ ·>:: 

~ ". ~~ .-
~ -Clayey, sandy SILT (ML) -

f
300	 

­

·1 ~.~ Stiff tan- -psi 25 -#200=75%98 650Silty CLAY (CL) 
Su=320 psf -- Stiff, mottled gray-brown 15 271­30 ­ I~ 

--
-


-

-

-
400 ~ -- 26 PI=9 -r-- Grading very silty (CL-ML) 600 ~ LL=3035 ­ psi "'.,,"..' ~ Silty SAND (SM) -#200=87%•. e.• ~ • -- Medium dense, gray, fine grained · -... -- \· .. ..... . ~ -#200=16% 

--
~ ":: ~ : - 10 Silty CLAY (CL) with sand 27~ -40 ­ Firm, blue-gray 

l ­ --

I~	 
­

400 --
IX psi -- 32 -#200=73% 
'---' -r--Stiff 

--
~ 

45 

Sheet 1 of 2 IFig. B-20 Project: 28649330.02520 I	 DRS 



1/'4/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring MC-3 Continued 
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MATERIAL DESCRIPTION 

Q)~ 
:5-:­_c
rJ)0) 
·oc 
~o 

0 

ii: 
"U:; 
c_
o)u 
00. 
>, 

0 

,,0) 
O)"~ £
crJ)_ 
"­ rJ) 0)c e c~° 0. 0)gE-=
::::J0Cf) 

0 

Other 
Tests/ 

Remarks 

-- L BOnOM OF BORING AT 45-1/2 FEET --
-

-
-

-
1­50­

--
--

--
--

1­55­
--
-

-
-

-

--
1­60­

--
--
--
--

1­65­
- -
- -

- -

- -
1­70­

--
- -

--

- -
75- i­

--

--

-

-
-

-

80­ 1­

-
-
-

-
- -
- -

85­ 1­

-
-
-

-
- -
- -

90­ 1­

--

--
--
--
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1/14/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring OPUS-4 
Location: Santa Clara County, CA 

Date Drilled: 11/18/97 Remarks:	 DATA FROM Kleinfelder - 10-3007-42 - Opus 
BuildingType of Boring: Rotary Wash
 

Hammer/drop: 1401b/30in Surface Elevation: 82 x feet (approx.)
 

-
-
-
-

5 ­
-
-

-
-

10 ­
-

-
-
-

15	 ­
-
-
-
-

20	 ­
-
-
-
-

25	 ­
-
-
-
-

30 ­
-
-
-
-

35 ­
-
-

-

-

40	 ­
-

-

-

45 

(f) 
Q) 

c.. 
E 
eu 
(j) 

5 

8 

o 

~~ _ c:::J­
(f)Q)MATERIAL DESCRIPTION 'oc 
~o o 

",A~~D'fE-,Dlr~ox;:.;iC'im""a,;,:te~!lv~4~inci:'5'h~es~A~SD<=;lh.;:;a:;;.'lt~C~0'i'-ni-"c:.:..;re::..::tc=.e__--./~ _ 
GRAVELLY CLAYEY SAND (SC) FILL 

Reddish brown, medium dense, coarse gravel, fine ­
to coarse grained sand, dry to moist _ 

~ 
1io.-"~---=----,-,-_c=--=_=__=_:_~-----------___1 

GRAVEL (GP) FILL ­
'='G~r~a~v.f"+in~e;_';a~lraC'_:v~e7,;1~d~rv.~ _(IP..;E;.'A~G~RC'oA;,;V""E;=Ll.l....-------./r 

• GRAVELLY CLAYEY SAND (SC) FILL 
• -:. Reddish brown, fine to coarse sand, fine gravel, ­

lro~·.;.~··;~"-=~c~o'P:nc~r~e~te~d~elt:lb'l}riS!h.!:m!l!O~is~t-----------'"~ ­
CONCRETE 1__ 

v/ SANDY CLAY (CL) FILL 
Black, low plasticity, coarse sand, trace fine ­
gravel, wood and concrete debris, roots, rebar, ­

~ moist	 _ 

~~I~~-------l-

~ rTileat 14-1/2 feet t-­
1.5	 i?'::1""~ FILL _ 

CLAYEY SILT (ML) 22 
Mottled gray and yellow brown, stiff, low plasticity, ­
moist ~ ­

SANDY CLAYEY SILT (ML) -
Light gray, loose to medium dense, fine grained 
sand, trace coarse gravel, moist 

r Grading less silty 

-
-

.- .	 ­ 24 
-

: 
~,Jhf---;o-;-:c=~;-:-;c;-;-;:;:-:-:----------------i-

~ SI~~y~~~j~~~ow plasticity, moist	 ­

101	 ~ 
= 

1.0

I 
II r Tmce fine ,.od	 '= 23 

-

-

i3­
'iiic _ 
Q)O
00­

Ci
>. 

104 

103 

105 

107 

Other
 
Tests/
 

Remarks
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1/14104 JGLOGPP 8790E.GPJ 
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."1 

Log of Boring OPUS-4 ContinuedProject: SV RAPID TRANSIT CORRIDOR 

:3
(/) 'inQ) Otherc_£­-Q) a. Q)U

e.Q) Tests!MATERIAL DESCRIPTION oe.EQ)­ roo Remarks(j) 
o 
~ 

--

~ ­-
w~-___=_:~___,__--=--,--,--__:___,_,:_:,._,__cc:_=_:_~__:_------____1--

SANDY GRAVEL (GW) WITH SILT 

IT 
-- Mottled, dense, fine to coarse grained sand, fine to 

coarse gravel, wet 1­50­
-


-


-
-


-
 -

-
 -

55­ 1­

-
 -
--

~;.rl!\-------------------_I-- ­ CLAYEY SILT (ML) -- Gray, medium, low plasticity, moist 
1­60­

1.5 -- 24 104
1----l4--\--+-Lll.l.4---.--------------------+-__+_---==~.f___!~__+_---1___---___1 

L --
BOTTOM OF BORING AT 61-1!2 FEET -


-

-

-
1­65­

-
 -

-
 -

-
 -

-
 -


70­ 1­

-


-

-

-


-
 -


-
 -
1­75­

-
 -


-
 -


-
 -
--

1­80­
-
 -

--
- -

--
1­85­

--

- -

-
 -

-


90­
-

1­

--
-


-

-

-
--

95 -.l._...L.-L-----I._---.l----l ..l-..L-_...l.....-_-I--__...l... ­
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Project: SV RAPID TRANSIT CORRIDOR log of Boring OPUS-4A 
Location: Santa Clara County, CA 

Remarks: DATA FROM Klelnfelder - 10-3007-42­Date Drilled: 11/18/97 
Opus Building 

Type of Boring: Rotary Wash 
Surface Elevation: 82 feet (approx.)Hammer/drop: 1401b/3Oin 

...c;~ 

... II) 
g,.,
fIl_ 
0 

J 
~ 
III 

rJ) 

-
-
-
-

5 -
-
-
-
-

10 -
-

-

15 
-
-
-
-
-

20 
-
-
-
-
-

25 
-
.... 
...; 

...; 

-

30 
-

-
-
-
-
-

35 -
-
-
-
-

40 -
-
-
-
-

46 

~.. 
3: 
0 
iii 

c 
<I) .5:10-_ .r::.c;a

0.0 MATERIAL DESCRIPTION~.~ ~-1 
u 
0 

0­ " 
~pmxltnately 4lnches Asphah: Concrete r 

~~ GRAVEll.Y CLAYEY SAND {SCfRU­
Reddish brown, medium dense, fine to caMasm sand, C081'58 gravel, concrete debris, moist ~ 

f! ..00~ -.<~ 
«RAVEL (GP) All• ~ 

Gray, fine gravel, dry, (PEA GRAVEL) ~ 
_LLV SANDY CLAY (el.fRU~ 

J'#­ Reddish brown, low plsstlcJty, coarse grave/, ­
fine to coarse sand, moist ­r

mGRAVEL (Sf') All I-
Gray, fine gravel, dry (PEA GRAVELl -Concrete debrIs, rebar and wood. Void between 
8 and 9 feet / 

-"L BOnOM OF BORING AT 12 FEET 
-

I-­

-
-
-
-

I­

-
-
-
-

-
-
-
-
-

I­

-
-
-
-

-
-
-
-
-

I­

-
-
-
-

111-01l)'J! i 11):> ­
~lii.J:: 

...
:i.,;

c lu :;: OIl t; .... 
'0
.. e CD 00. co e0. c:

fIl 
~I 

gEt;~o .~ 
u 0 =>8 

-
-

-

-


-
-
-

-Other 
Testsl . 

Remarks 
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1/14/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring OPUS-5 
Location: Santa Clara County, CA 

Date Drilled: 11/13/97 Remarks:	 DATA FROM Kleinfelder - 10-3007-42 - Opus 
BuildingType of Boring: Rotary Wash
 

Hammer/drop: 1401b/30in Surface Elevation: 82 x feet (approx.)
 

.1::_ 
-Q)
e.Q)
Q)­
o 

-
-
-

-
5 ­

-

-

-

-
10 ­

-
-

-
-

15 ­
-

-
-

-
20 ­

-

-
-
-

25 ­
-
-
-

-

30 ­
-

-

-
-

35 ­
-
-

-
-

40 ­
-
-
-
-

45 

<Jl 
Q) 
Ci..
 
E
 
ro 

(/) 

3 

6 

Q)~ 
_ c~.....:

<JlQ)MATERIAL DESCRIPTION 'oc 
::20 

() 

Iii'~ 2 inches Asphalt Concrete over 4 inches 

-~g::.:::..:..:.: Aaarecate BaseCLAYEY SAND (SC) FILL 
Mottled brown, medium dense, fine to coarse _ 
sand, dry to moist _ 

0.·:.. ·.::. -cV.:i. Concrete, rebar and brick debris	 -_M~	 =Plastic deb"s 

ry	 t-


I 
FILL 

174c~---:::7::::7:""C=-:-:-:-=-=-;------------~It-i-
~ SANDY CLAY (CL) 
~ Brown, soft, low plasticity, fine sand, moist ­
fM-f-f'JI-~---=-~-c=-c-:-------------~-

<0.5 ~ SILTV CLAY (CL) -~ Mottled yellow brown and gray, soft to medium 
-stiff, low plasticity, moist 

-

-

-

-

<0.5 ~ + Color changes to dark brown	 5l ­
-III CLAYEY SILT (ML) 
-

.~..;.:.:..: Gray, medium, low plasticity, moist to wet 
-

.. SAND (SP) WITH CLAY -V·;.;. Gray, medium dense, fine to medium grained 
->4 5 V.;.;. sand, wet 

. V:::: ­ 20 

V~)	 
­

-
V)	 ­

-V{:V >+ Trace gravel	 ­

V:} 
­

V}~
-
­

V:) .--- Grading more silty ­
-V:} 
-):{ 

I'ti',.:,;.,t-----,---------,----=---------~-% SILTVCLAY/CLAYEYSILT(CUML) 
-~ Mottled reddish brown and gray, medium, low 

~ plasticity, moist ­

- 291.5 ~ 
-

SANDY GRAVEL (GP) ;:" Mottled, medium dense, fine to coarse grained ....	 -

­

~ 
'iiic _ 

Q)U 
oe. 

o 
~ 

113 

93 

Other
 
Tests/
 

Remarks
 

-#200=35% 

2000 
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1/'4/04 JGLOGPP B790E,GPJ 

''I.' 

Log of Saring OPUS-5 ContinuedProject: SV RAPID TRANSIT CORRIDOR 
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CIlOl OlO 'E ~ ~UiMATERIAL DESCRIPTION 00. 
::20 ~ gE-="Oc ° a.Ol 0. 

::>oen0 0 0 

~.': sand and gravel, wet 

'.
 
-


-
, -SANDY CLAYEY SILT (ML) 

Yellow brown, stiff, low plasticity, fine sand, moist -
1­

4.0 - 19 112 
-
-
-

.-Grading more clayey 
1­

-

-

-
-

1­

1.0 - 27 98 
-L BOnOM OF BORING AT61-1/2 FEET -
-

1­

-
-
-
-

1­

-
-
-
-

1­

-

-
-

-

1­

-

-
-
-

1­
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-
-
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1/14/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Boring SJA·1 
Location: Santa Clara County, CA 

Date Drilled: 8/3/88 Remarks:	 DATA FROM 8815020R - San Jose 
Multipurpose ArenaType of Boring: 4-7/8inch Rotary Wash
 

Hammer/drop: 1401b/30in (*=335Ib) Surface Elevation: 84 x feet (approx.)
 

VI 
Q) 

-Q)
.r:_ 

Q.
 
o.Q)
 EQ)­

IIIo 
(f) 

- ~ 

- 1 t;; 13 

-
-


5 ­
7-

-
-
-

10 ­ ~ 
_ 3 ~ 21 

-

-

-


15 ­ '" 
- 4 8: 14 

~ 
-

-

-

20 = 5 ~ 16 
~ 

-

-

-

25 = 6 ~ 11 
~ 

-

-

-


30 ­
- 7 

'" t\ 10 
~ 

-
-

-


35 ­ ~ 
_ 8 ~ 19 

-
-

-


-

-


45 

o 

_ ~o-:c
::J­

VlQ)MATERIAL DESCRIPTION 'oi:: 
~o o 

.
,

.. 

," 

.~ .. 

,f'\•. 

~~ 

.. -: 

15rJ~--,. 1-1/2 inches Asphalt Concrete over 5 inches Rock r 
Base ­

/,:L~ 
t:~~ GRAVEllY CLAY (Cl) Fill ­
~ ~ Poorly compacted, damp, brown, with gravel to 2 } _ 
'% inch particle size, and trace of broken glass, brick _ 

and wood 
FIll ­

'-;;C:-;-LA"";"'Y=E=Y-;-S=I""'lT=(M=lC7)--------~= ­ 30 
Soft, wet, dark brown, slightly sandy 

SilTY CLAY (CH) ­
Very stiff, moist, very dark gray to black -

-
- 21...-- With light gray mottling I	 
­

~ ­
SANDY CLAY (Cl) + 

-

~ Stiff, light brown gray and orange mottled, with 
interbedded lenses of Silty to Clayey Sand ­
(SC-SM)

~	 ­

~."..?. r1t-.-S=I::-lTY=-=--=-SA::-N:-:cO:::-:-:(S'"""M=)-------------l = 27 

Medium dense, brown · ...	 ­
· "., . 

: ­
"'--With alternating lenses of Silty Clay (Cl), stiff,· ".:~ . 

brown	 ­
.' . 
,..	 ­

·.. ::.:	 
­

; 

SilTY CLAY (CUCH) ~~ Medium, dark gray 

~~ 
~~	 = 
~~ ...-- Dark gray and olive green brown mottled _ 

~~	 = 37 
~~~-------I ­
v / SilTY CLAY (Cl) 

Medium to stiff, brown-gray and orange mottled, ­~~ with fine sand ­~ 

~	 - 25 
~~---=-=-=-=-,....,....,..._=__,...,.,.,--...,..,..--_____c:_=_=_--------___l-

~~ ~?~ GRAVEllY SAND (SW-SM) 
,. ~~ Medium dense, brown, with gravel to 3/4 inch 
~: ~r. particle size, slightly clayey ­
;t: .,....l!~ Silty Sand (SM)	 ­ 11 

-
~ "';1 ...-- Grading to Sandy Gravel (GW-GM) 

-·,	 
-

­

-t:... .~. 
~

Z:­
c _'en
Q)c')
00. 

o 
~ 
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93 
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1/14/04 JGLOGPP 8790E.GPJ 

Project: SV RAPID TRANSIT CORRIDOR Log of Soring SJA-1 Continued 

C 
en E 0> u.s=_ 0> (L~ EO)c. en 

c.~ :!: 'Q)'§ 0.0 MATERIAL DESCRIPTION E ~--l 
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0 :=­ -00> 

~~ 'iii 0>'::: £ 
Other~ ~rn_::J­ c__c o>u cO>cen Tests/en 0> 

00. 8a.~C.·0 C 
::20 ~ cE- Remarks-:::J 0 (/)0 0 0 

10 I 64 IT~t- J. .~, - +#4-53% 
- L BOnOM OF BORING AT 46-1/2 FEET -

- -#200=8% 

-
- -

50­ 1­

- -
- -

--

- -
55­ 1­

- -
- -

- -
- -

60­ -
- -
- -
- -
- -

65­ -
- -
- -
- -
- -

70­ -
- -
- -
- -

- -
75­ 1­

- -

- -
- -
- -

80­ 1­

- -

- -

- -

- -

85­ 1­

- -

- -

- -

- -

90­ 1­

- -
- -

- -

- -

95 

Project: 28649330.02520 I uRS ISheet 2 of 2 IFig. B-23 



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

1/14104 JGLOGPP 790E.GP 

Log of Boring SJA-2 

Date Drilled: 8/2/88 

Type of Boring: 4-7/8inch Rotary Wash 

Remarks: DATA FROM 8815020R - San Jose 
Multipurpose Arena 

Hammer/drop: 1401b/30in (*=335Ib) Surface Elevation: 84.5 x feet (approx.) 

Other 
Tests/ 

Remarks 

+#4=33% 
-#200=21% 

+#4=25% 
-#200=9% 

98 

96 

120 

102 

78 

106 

92 

~ 
'(jj 
c_ 
Q>U 
00. 

e:­
o 

25 

29 

24 

11 

22 

28 

20 

o 

~~ 
::J­_c 
UlQ>
·0 C 
~o o 

Clayey Sand (SC) 

FILL 

MATERIAL DESCRIPTION 

SilTY CLAY (Cl) 
Stiff, moist, gray, slightly sandy, with some organic 
matter 

SANDY CLAY (Cl) 
Stiff, moist, light brown-gray with orange and dark 
brown mottling, grades to medium dense Clayey 
Sand (SC) below 11 feet 

SilTY CLAY (Cl-Ml) 
Stiff, moist, brown, with lenses of Silty Sand (SM) 

1-1/2 inches As halt Concrete 

SANDY CLAYEY SilT (Ml) 
Soft wet dark brown 

SilTV CLAY (Cl) Fill 
Poorly compacted, moist, dark gray brown, with 
scattered gravel and brick fragments 

+ Increasing sand content, with olive-green brown 
mottling 

SilTV SAND (SM) 
Dense, moist to wet, dark gray with scattered 
gravel+ Grading to Sandy Gravel (GW-GM) with strong 

gasoline odor 

+ Grading to Gravelly Sand with Silt (SW-SM), 
~fit---.. medium dense 

SilTY CLAY (CUCH) 
Stiff, wet, dark gray 
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Project: SV RAPID TRANSIT CORRIDOR Log of	 Boring SJA-6 
Location: Santa Clara County, CA 

Date Drilled: 11/16/88 

Type of Boring: 4-7/8inch Rotary Wash 

Hammer/drop: 1401b/30in ("=335Ib) 
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring SJA-8 
Location: Santa Clara County, CA 

Date Drilled: 11/17/88 Remarks:	 DATA FROM 8815020R - San Jose
 
Multipurpose Arena
 Type of Boring: 4-7/8inch Rotary Wash
 

Hammer/drop: 1401b/30in ("=335Ib) Surface Elevation: 84,5 x feet (approx,)
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring TSP-8 
Location: Santa Clara County, CA 

Date Drilled: 11/18/95 Remarks: DATA FROM 95117.10 - Parikh Consultants, 
Inc. - 12th Street Pipeline Type of Boring: Rotary Wash
 

Hammer/drop: 1401b/30in Surface Elevation: 0 x feet (approx,)
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Project: SV RAPID TRANSIT CORRIDOR Log of Boring TSP-9 
Location: Santa Clara County, CA 

Date Drilled: 10/31/95 Remarks: DATA FROM 95117.10 - Parikh Consultants, 

Type of Boring: Rotary Wash Inc. - 12th Street Pipeline 

Hammer/drop: 1401b/30in Surface Elevation: 0 x feet (approx.) 
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Reid 6<ploration A"ogram 

This appendix summarizes the drilling and sampling techniques used to perform the 
Geotechnical Investigation for the underground portion (Segments BSJ-3 and BSJ-4) of 
the Silicon Valley Rapid Transit Corridor (SVRTC) in San Jose, California. The 
objective of this investigation was to collect geotechnical data necessary to define and 
characterize the subsurface conditions along the underground segment of the SVRTC 
alignment. 

The geotechnical field investigation consisted of a total of twenty (21) geotechnical 
borings, seven (7) observation wells, five (5) cone penetration tests (CPT's), eight (8) 
vibrating wire piezometers, and three (3) seismic cone tests, extending to depths between 
71.0 feet and 121.5 feet below the existing ground surface. Pertinent information for 
each exploration is presented in Tables C-1 through C-3. The explorations were 
performed between September 5,2001 and July 30, 2003 by Pitcher Drilling Company of 
East Palo Alto, California (rotary wash borings, observations wells, and piezometers), 
and VBI In-Situ Testing, Inc. of West Sacramento, California (CPT's and seismic cones). 

Downhole vibration monitoring tests were also performed at select exploratory locations, 
as noted in Table C-1. Depths of the vibration monitoring tests are also shown on the 
respective boring logs. The vibration monitoring tests were performed by representatives 
of Harris Miller Miller & Hanson, Inc. of Sacramento, California. Results and 
interpretation of these results are outside of the scope of our work and have been issued 
in a separate report. 

Location of Explorations and Exploration Progcm 

The exploration locations were chosen to investigate the subsurface conditions along the 
underground segments of the SVRTC alignment, and to obtain sufficient subsurface 
information to determine construction feasibility of the tunnel, underground stations, and 
associated structures, as well as provide preliminary geotechnical design 
recommendations. 

While meeting these objectives, the locations also had to be chosen to avoid underground 
utilities and subsurface obstructions. Layouts of the proposed explorations were 
performed by representatives of URS, and were checked for conflict with underground 
utilities by contacting Underground Service Alert (USA) Network. USA in tum alerted 
the various municipalities and utility companies that a subsurface investigation was to be 
conducted near their utilities. In addition, the exploration locations were independently 
checked by a utility locating subcontractor retained by DRS to ensure marked locations 
were in fact clear of utilities. 

After underground utility clearance, DRS obtained permits from the City of San Jose, 
Santa Clara Valley Water District, San Jose Water Company, and Union Pacific Railroad, 
and coordinated with appropriate personnel to accommodate the required inspection 
during and following exploration at each location. 

RotaryV\lash Borirgs(NB-01 thl'Ol.9l NBOO, NB-12through t-B-22, and t-B-24) 

Rotary wash borings were drilled to provide the necessary information to evaluate the 
subsurface stratigraphy along the alignment and to allow acquisition of high-quality soil 

URS X;IMajor_ProjecIIBART_SJ\9S-00112023.00IGeoleCh_ReportsITM'sIBSJ3,4 Data RprtlAppendx A·F.doc 



AFPtNJXC	 Reid EXploration A"ogram
 

samples for laboratory testing. Four (4) borings (NB-O I, NB-13, NB-13A and NB-14) 
were performed at the Alum Rock Station, three (3) borings (NB-04, NB-15 and NB-16) 
were performed at the Civic Plaza/SJSU Station, five (5) borings (NB-05, NB-17, NB-18, 
NB 19 and NB-20) were performed at the Market Street Station, three (3) borings (NB-06, 
NB-07 and NB-21) were performed at the DiridoniArena Station, and five (5) borings 
(NB-02, NB-03, NB-03A, NB-09, NB-12, and NB-24) were performed at various 
locations along the tunnel alignment. These borings were drilled and sampled at the 
locations indicated on the Exploration Location Plan, Figure 4. The depth of the borings 
varied from 71.0 feet to 121.5 feet below existing ground surface, as shown on Table C­
1. A truck-mounted rotary wash type drill rig (Failing) was used to drill the boreholes. 
The drilling was performed by Pitcher Drilling Company of East Palo Alto, California, 
under the supervision of a URS engineer who maintained a record of all field activities, 
classified the soils encountered using the Unified Soil Classification System (USCS), and 
maintained continuous logs of the borings. Logs of the borings based on field 
classification and subsequent laboratory testing are presented in Figures C-3 through C­
23 in this appendix. Logs of boreholes drilled for vane shear testing are also included in 
this appendix. Details about vane shear tests are presented in Appendix D. A key to the 
soil classification and test data on the logs is given in Figures C-l and C-2. 

The drilling operation proceeded very carefully, with particular attention to potential 
interference with utilities or other buried structures. During drilling, both disturbed and 
undisturbed samples were obtained for identification and laboratory testing. Soil samples 
were generally obtained at 5-foot intervals and at changes in strata. Where fill was 
encountered, samples were mainly obtained using the Dames & Moore Type U Sampler 
and Modified California sampler. High quality undisturbed samples of soft to very stiff 
alluvial clays and silts were obtained with the Shelby Tube, Dames & Moore Piston, and 
Osterberg Piston samplers. The Dames & Moore Type U Sampler, Modified California 
Sampler, and Standard Split Spoon Sampler were typically used where sand and gravel 
layers were encountered. 

A detailed description of the types of samplers used during our investigation is presented 
in the following paragraphs. In general, the choice of sampler type was based on the soil 
conditions encountered and the sample quality required for laboratory testing. 

•	 Dames & Moore V-Sampler: The V-Sampler was used in both granular and 
cohesive deposits to obtain relatively undisturbed samples. This ring-lined barrel 
sampler, with a nominal 2Y2-inch inner diameter and 31A-inch outer diameter, is in 
substantial compliance with ASTM D-3550. In this investigation, the same 
hammer used for the SPT test was used to drive the U-Sampler: a 140 pound 
hammer falling 30 inches. The blowcount recorded on the boring logs adjacent to 
the sample depth is the number of blows required to drive the sampler for the final 
12 inches of an 18-inch drive. 

•	 Dames & Moore Piston Sampler (P): The Dames & Moore Piston Sampler was 
used to obtain relatively undisturbed samples of the alluvial clays and silts. The 
Piston Sampler hydraulically pushes a 2Y2-inch diameter, 18-inch long brass thin­
walled tube into the soil below the bottom of the borehole. A stationary piston is 
maintained at the top of the soil as the tube is driven downward which reduces 
potential for sample disturbance. 
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Reid 6<ploration A-ogram 

•	 Shelby Tube Sampler (ST): The Shelby Tube Sampler was used to obtain 
relatively undisturbed samples of the alluvial clays and silts. The Shelby Tube 
Sampler hydraulically pushes a 3-inch diameter, 36-inch long mild steel thin­
walled tube into the soil below the base of the borehole. 

•	 Osterberg Piston Sampler (0): The Osterberg Piston Sampler was used to 
obtain relatively undisturbed samples of alluvial clays and silts. The Osterberg 
PistonSampler operates similarly to the Dames & Moore Piston Sampler, except 
that it uses a 3-inch diameter, 36-inch long mild steel thin-walled tube. 

•	 Modified California Sampler (MC): The Modified California Sampler was used 
to obtain relatively undisturbed samples of the alluvial clays and silts. This 
sampler consists of a ring-lined barrel sampler with a nominal 2-inch inside 
diameter and 2Y2-inch outside diameter. In this investigation, the same hammer 
used for the SPT test was used to drive the V-Sampler: a 140 pound hammer 
falling 30 inches. The blowcount recorded on the boring logs adjacent to the 
sample depth is the number of blows required to drive the sampler for the final 12 
inches of an 18-inch drive. 

•	 Standard Split Spoon Sampler (SPT): The Standard Spit Spoon Sampler was 
used to obtain disturbed samples of sand and gravel layers. The sampler consists 
of a split barrel sampler with a nominal IJh-inch inside diameter and a 2-inch 
outside diameter. The standard penetration resistance of the soil is reflected by 
the number of blows required to drive the sampler 18 inches into the soil with a 
140-pound hammer falling 30 inches. The blowcount recorded on the boring logs 
adjacent to the sample depth is the number of blows required to drive the sampler 
for the final 12 inches of an 18-inch drive. 

One of the objectives of the field investigation was to obtain high-quality undisturbed 
samples for laboratory testing. Every effort was made to minimize sample disturbance 
during sample handling and transportation. After careful withdrawal from the ground, 
the sample was placed upright and the ends of the sample were cleaned of disturbed soil. 
If possible, Pocket Penetrometer or Torvane Tests (on cohesive soils only) were 
performed on the bottom end of the tube or ring samples. The ring samples were first 
placed in a plastic bag and then in a plastic container, capped, and transported in a padded 
box. Both ends of the tube samples were sealed, then covered with plastic caps, taped, 
and the tubes were carefully transported to the VRS laboratory in San Jose. 

a>servation V'kIls (WJ.1, NV\L4, NV'J.5, NV'J.6, MN-1, MN-2 and MN-3) 

As part of the initial phase of our investigation (2001), four (4) observation wells (NW-I, 
NW-4, NW-5 and NW-6) were installed at each of the underground station locations. 
Locations of the wells are presented in Figures 5 through 8 in the main text of this report. 
The depths of the wells varied from 80.0 feet to 100.0 feet below existing ground surface, 
as shown in Table C-2. A truck-mounted rotary wash type drill rig (Failing) was used to 
drill the wells. The drilling and installation of the wells was carried out by Pitcher 
Drilling Company of East Palo Alto, California, under the supervision of a VRS engineer 
who maintained records of all field activities. A summary of water level measurements is 
presented in Table C-4. Logs of the wells are presented in Figures C-24 through C-27. 
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Reid 6<ploration A"ogram 

Additional observation wells were installed (March 2003) at the Civic Plaza/SJSU 
Station to evaluate on-going dewatering operations adjacent to the San Jose Civic Center 
construction site. A total of three (3) observation wells (MW-1, MW-2 and MW-3) were 
installed at the locations indicated on Figure 8, Monitoring Well Location Plan - Civic 
Plaza/SJSU Station, in the main text of this report.. The depth of the wells varied from 
74.0 feet to 84.0 feet below existing ground surface, as shown in Table C-2. A truck­
mounted rotary wash type drill rig (Failing) was used to drill the wells. The drilling and 
installation of the wells was carried out by Pitcher Drilling Company of East Palo Alto, 
California, under the supervision of a URS engineer who maintained records of all field 
activities, classified the soils encountered using the Unified Soil Classification System 
(USCS), and maintained continuous logs of the wells. A summary of water level 
measurements is presented in Table C-5. Logs of the wells are presented in Figures C-28 
through C-30. 

Vibrating VVire Rem I eters 

A total of eight (8) vibrating wire piezometers were installed at each of the underground 
stations. A vibrating wire piezometer is a sealed, electronic water-pressure-measurement 
instrument that is connected by a multi-wire signal cable to the ground surface through a 
grouted borehole. The instrument is read using a specialized readout box attached to the 
instrument wires at the ground surface. These instruments were installed to measure 
small changes in soil pore water pressure. 

A nest of two piezometers was installed in each of borings NB-07, NB-13A, NB-16, and 
NB-17. Piezometer elevations varied between 16 to 21 feet, and 39 to 46 feet. A 
summary of pertinent information regarding the piezometers is presented in Table C-6. 
Installation details are also presented on the respective boring logs in Figures C-lO, C-14, 
C-17, and C-18. 

The vibrating wire piezometers used for this project were manufactured by Slope 
Indicator of Mukilteo, Washington. Prior to installation, factory calibrations of all 
piezometers were checked by representatives of Robert Y. Chew Geotechnical, Inc. 

The vibrating wire piezometers were installed at the required depth by the following 
procedures: The filter stones were saturated on-site to eliminate any trapped air and were 
put onto the piezometer tips in a bucket of water just prior to the installation of the 
piezometers into the borehole. Once the piezometers were placed at the required depth, a 
2-foot high clean #4 sand pack was placed around the piezometer and filter stones. 
Bentonite pellets were then used to backfill the remainder of the boring above the sand 
pocket. 

Readings have been taken on average once every two or three weeks. Table C-6 presents 
a summary of those readings. 

Q)ne Penetration Tests (t-C-9, t-C-10, t-C-11, t-C-12 and t-C-13) 

Supplementary to our exploratory borings and observation wells, five (5) cone 
penetration tests (CPT's) were performed at locations along the alignment as indicated on 
the Site and Exploration Location Plan, Figures 5 through 7. The depth of the CPT's 
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varied from 78.2 feet to 88.5 feet below existing ground surface, as shown on Table C-3. 
The CPT's were carried out by Virgil Baker Insitu Testing (VBD of West Sacramento, 
California, under the supervision of a DRS engineer. Logs of the CPT's are presented in 
Figures C-3l through C-35 and computer plots of the reduced CPT data received from 
VBI are presented in Figures C-36 through CAD. 

Seismic cone tests were also performed in three (3) of the five (5) CPT's described 
above. Results of these tests, as well as results from existing nearby seismic cones, are 
presented in Appendix F. 

[lsposal of OJttirgs 

All drill cuttings and fluids generated during drilling of rotary wash borings and 
observation wells were collected in 55-gallon drums and collected by Integrated Waste 
Management, of San Jose, California for disposal in accordance with applicable local, 
state, and federal regulations. 
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Boring 
No. 

NB-Ol 

TABLE C-l 
SUMMARY OF ROTARY WASH BORINGS 

Approx. Total
Ground Drilling

Location Surface Date Drilled 
Elevation 

Depth 

(ft) 
(ft) 

Alum Rock Station +92.0 111.5 9/7/01 

Comments 

-

NB-02 Tunnel +89.9 81.5 9/5/02 
Downhole Vibration 

Monitoring 

NB-03 Tunnel +95.8 76.0 10/28/02 
Downhole Vibration 

Monitoring 

NB-03A Tunnel +95.8 99.5 10129/02 
Downhole Vibration 

Monitoring 

NB-04 
Civic Plaza/SJSU 

Station 
+81.0 81.0 9/4/01 

Downhole Vibration 
Monitoring 

NB-05 Market Street Station +89.0 121.5 10/15/0 I - 10/16/01 -

NB-06 DiridonlArena Station +89.0 121.5 9/5/01 
Downhole Vibration 

Monitoring 

NB-07 DiridonlArena Station +84.0 121.5 11/14/02 - 11/15/02 
Vibrating Wire 

Piezometers, Field Vane 
Shear Tests 

NB-08 Tunnel +89.0 81.5 9/6/02 
Downhole Vibration 

Monitoring 

NB·12 Tunnel +82.2 101.5 9125/02 -

NB-13 Alum Rock Station +86.0 101.0 11/17/02 - 11/18/02 -

NB-13A Alum Rock Station +86.0 71.0 11/24/02 - 11/25/02 
Vibrating Wire 

Piezometers, Field Vane 
Shear Tests 

NB-14 Alum Rock Station +87.0 101.5 10/31/02 -

NB-15 
Civic Plaza/SJSU 

Station 
+80.0 91.0 11/6/02 -

NB-16 
Civic Plaza/SJSU 

Station 
+81.0 102.5 11/21/02 - 11/22/02 

Vibrating Wire 
Piezometers, Field Vane 

Shear Tests 

NB-17 Market Street Station +88.5 101.5 11/12/02 - 11/12/02 
Vibrating Wire 

Piezometers, Field Vane 
Shear Tests 

NB-18 Market Street Station +88.5 91.5 11/5/02 -

NB-19 Market Street Station +88.5 101.5 11/18/02 - 11/20/02 Field Vane Shear Tests 

NB-20 Market Street Station +90.0 71.5 I 1/3/02 - 11/4/02 -

NB-21 DiridonlArena Station +86.3 100.0 11/1/02 -

NB-24 Tunnel +69.5 80.5 7/30/03 -
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TABLE C-2 
SUMMARY OF MONITORING WELLS 

Boring 
No. 

Location 

Approx. 
Ground 
Surface 

Elevation 
(ft) 

Total 
Drilling 
Depth 

(ft) 

Date Drilled Comments 

NW-Ol Alum Rock Station +92.0 80.0 10/17/01 -

NW-04 
Civic Plaza/SJSU 

Station 
+88.0 80.0 9/5/01 -

NW-05 Market Street Station +90.0 90.0 10/17/01 -

NW-06 DiridoniArena Station +90.0 100.0 9/6/01 -

MW-l 
Civic Plaza/SJSU 

Station 
+80.0 76.5 3/1/03 - 3/2/03 

City Hall Excavation 
Dewatering 

MW-2 
Civic Plaza/SJSU 

Station 
+80.0 81.5 3/1/03 

City Hall Excavation 
Dewatering 

MW-3 
Civic Plaza/SJSU 

Station 
+80.0 84.5 3/2/03 

City Hall Excavation 
Dewatering 
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TABLE C-3 
SUMMARY OF CONE PENETRATION TESTS 

Boring 
No. 

Location 

Approx. 
Ground 
Surface 

Elevation 
(ft) 

Total 
Drilling 
Depth 

(ft) 

Date Drilled Comments 

NC-09 Tunnel +87.8 91.0 10/31/02 -

NC-IO Tunnel +88.2 101.1 10/31102 -

NC-ll Alum Rock Station +87.0 71.4 10/29/02 Seismic Cone 

NC-12 Market Street Station +88.5 101.9 11/4/02 Seismic Cone 

NC-l3 DiridonlArena Station +84.0 83.3 11/1/03 Seismic Cone 
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TABLE C-4: 2001 OBSERVATION WELLS
 
DATA SUMMARY
 

Silicon Valley Rapid Transit Corridor
 
San Jose, California
 

Job No. 28648793.02513
 

I NW-OI I NW-04 I NW-OS I NW-06 I 
Surface Elevation (ft) 92.0 

70.0 to 80.0 
10/17/01 

88.0 
70.0 to 80.0 

09/05/01 

90.0 
80.0 to 90.0 

10/17/01 

90.0 
90.0 to 100.0 

09/06/01 
Screen Depth (ft) 

Date Installed 

Read Date Water Depth (feet below ground surface) 

10/16/01 - 13.8 - -
10/17/01 18.5 - - 20.2 
11/08/01 - 13.6 21.6 20.2 
01/07/02 16.4 - 20.5 19.5 
04/14/03 11.7 N/A* 18.7 16.9 

Water Level Elevation (feet) 

10/16/01 - 74.2 - -
10/17/01 73.5 - - 69.8 
11/08/01 - 74.4 68.4 69.8 
01/07/02 75.6 - 69.5 70.5 
04/14/03 80.3 N/A* 71.3 73.1 

*Note: Well destroyed at CIVIC Center site 
.. 
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TABLE C-5: 2003 CIVIC PLAZA STATION OBSERVATION WELLS
 
DATA SUMMARY
 

Silicon Valley Rapid Transit Corridor
 
San Jose, California
 

Job No. 28648793.02513
 

I WELL # 18 I MW-l I MW-2 I MW-3 I 
Surface Elevation (ft) 80.0 

N/A 
N/A 

80.0 
64.0 to 74.0 

03/01/03 

80.0 
60.0 to 80.0 

03/01/03 

80.0 
74.0 to 84.0 

03/02/03 
Screen Depth (ft) 

Date Installed 

READ DATE Water Depth (feet below ground surface) 

03/03/03 38.0 12.3 12.2 12.3 

03/0803 38.4 12.0 13.3 12.2 

04/14/03 40.3 14.7 12.2 11.3 

Water Level Elevation (feet) 

03/03/03 42 67.7 67.8 67.7 

03/0803 41.6 68 66.7 67.8 

04/14/03 39.7 65.3 67.8 68.7 
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-- -- -- -- --
-- -- -- -- --

-- -- -- -- -- --

-- -- -- -- -- --

IREAD DATE IREAD TIMEI 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 

IREAD DATE IREAD TIME I 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 77.1 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 

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 

PIEza. DEPTH (It) 45 70 40 65 42 60 40 70 

PIEza. ELEV. (tt) 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 

I 

IREAD DATE IREAD TIMEI Reading (feel of head) I _.11/13/02 16:10 22.8 46 
.­ 23 47.311/15/02 16:00 

11/22/02 16:00 33.3 45.4 
29.74:30 59.411/25/02 

19.4 44.1 21.9 26.7 46.1 29.312/9/02 16:20 46.3 55.8 
16:00 19.8 45 23.4 47.3 27.9 46.7 56.312/20/02 30.6 
12:00 45.5 24.8 28.3 46.1 31.11/16/03 20.6 48.6 58 

45.9 24.9 58.11/24/03 1:00 20.7 49 28 46.5 31.2 
257:30 46.1 49.3 29.1 47.3 30.6 57.92/13/03 20.8 

25.511:00 21.4 46.9 31.2 49.1 31.23/3/03 50.3 58.8 

I 
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ROTARY WASH BORINGS
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SAMPLE CLASSIFICATION CHART,I 

I 

l 

1 

I 

J 

UNIFIED SOIL CLASSIFICATION SCHEME 

MAJOR DIVISIONS SYMBOLS TYPICAL NAMES 
~ 

-J GRAVELS- GW Well-graded gravell .."d gravel-u.nd mlxtunl!l, little or no f1nel 

0=_ (Mo... thlin 1/2 01 GP Poorly graded gravel or grav.Hend mIxtu..... "ttSe or no fin.. en ° III
ClI)~ coarae fnIc1lon > 

GI.tw- rn no•• _lew elze) Silty IIravela, gl1lvW-..nd-lllt mixtures 
ZOo 
-~> GC ' Clayey gravs'.. g~...nd-clay rnIxtul1l1< .... 1Il 
O:c'i; 
Olllo PNi Well-graded lind, o( grav.lly lind.. little or no fIn••W.co ~-N
(/)«1. 

,(Mol'll than 1/2 of Sf' Poorty1l"ld.cl .anda or gravelly Nnda, Ot1le or ItQ flnea0:"'0
Olt°c C~ fraction <
O~J\ no. 4 ale.... alu) SAl SIlty Nnda, u.nd-aUt mlxtu.... 
U 

$C Ctayey UIld-, ..ndoolay mlxtUl'llS 

-J-_ SILTS & CLAYS M1. Inorganic _It. and very line sand.. rock lIour, Illty or clayey, fine unda or 
-00 clavlY Illta with aJlohfDlulIcltv I
OION 
0-';; CL I clavi. a/Ity clava. lean cll"" , . 

I"orglnlc daya of low to medium pl..lIclty, gravelly clay8. andy 
ICOo LIquid Um/t <so . 

W~> OL Ol'1l'nlc: alb 'nd organIc aRty clay. of low plutlcltyZ .... ,!?<c lllt 

SILTS & ClAYS I.tH Inorganic alJt:I, mlcaceoua or dlato~u.fine NIldy or IUty eolia, .~.tlo albo:lIIIO ..
0:5~ 
Wit. CH Inorganic daya of high plasticity, fat cllyl
Z~O liquid Umlb 50 
-:t ~ OH Organlc clays or medium to hlvh plaltJc:lty, organic ,liteLL_ 

HIGHLY ORQAHlC. Son.s PI Pel' and other highly orvanlc: solla 

PLASTlClTY CHART 
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GRAIN SIZE CLASSIFICATION 

CLASSIFICATION RANGE OF GRAINSIZES 

u.s. Standard 
Sieve Size 

Grain Size 
In Mmlmeters 

BOULDERS Above 12" Abov.305 

COBBU!S 12- to 3­ 30!5 to 7lS.2 
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7Uto 4.7a 
78.2 to 1i.1 
19.1 ta ••78 

SAND 
co.,... (c) 
rnedlum(m) 
f1ne(r) 

No. • to No. 200 
No. 4 to No. 1,0 
N0.10 to Ne. 40 
No. 40 to No. 200 
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CLASSlFlCAnoN MODIFIERS 
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SOME 

:t. MODIFIERS 
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1/14/04 BARTl 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
BORING LOCATION: 

GROUND SURFACE ELEVATION (It): 
TOP OF WELL CASING ELEVATION (It): 

DRILLING DRILLER 
DATE STARTED: 

AGENCY DATE FINISHED: 

DRILLING COMPLETION BORING: 25.0 (It) 
EQUIPMENT DEPTHS WELL: (ft) 

DRILLING DRILL BIT SAMPLING 
METHOD METHOD 

SIZE AND TYPE NUMBER OF DIST: UNDIST: 
OF CASING SAMPLES 

TYPE OF FROM TO 
WATER FIRST: 15.5 SlCOMPL.: 17.2 ~24 hr.: 

)I 

PERFORATION DEPTH (It) 

SIZE AND TYPE FROM TO LOGGED I CHECKED 
OF PACK BY BY 

TYPE OF 
TYPE FR TO TYPE FR TO 

SEAL 
NO.1: NO.3: LOG OF LEGEND 
NO.2: NO.4: (Sheet 1 of 1) 

FIELD TESTS SAMPLES INDEX PROPERTIES 
z i'5 ~ 

LU 

0 0 i=: >- 0> 

~ 
c.. UJ a: ~~:I:

I I MATERIAL l- I- I a: w LUl-

l-- <t w w C/) a:...J I w 
~ ~ 

lI: z ~ ~~t;0.. ;:)LU 
o..c ::::!<t >~ :.:: :.:: UJ Ww I-- CD W 1-1- iii ga. z NOTES 
Wol> 00:: DESCRIPTION WID g~ oc zc 1-> fu~ ::Ec.. &1;:e 0- !!1z >-Ze ~~e 
o~ 

...JQ) o III 
~S ~~ ::;)>- aLg ~8~ lI:LUO ~8t; ~ (J)e) w:=' c.. ~ c..s, o~ ZI- a:~ 00 Q. 

- Arrow denotes bottom of fililaxe~ t 
F LL - ~ - 2 inch inside diameter Modified 

California sample ~ 
-

5- 2 inch outside diameter Standard Split 5- 1Spoon sample (Standard Penetration 
Test) 

3 inch outside diameter Shelby tube 
~ 

sample 6 
- OM U-Sampler 

-

10 - 10- v 30 
-

-
"\:DM Piston Sampler 2SO 

- '-' psi 

- Osterberg Sampler I SOl 
5" 

15 - 'Sl 15-

Groundwater level at time of drilling 
- .!. 
- Groundwater at a time alter drillin(;! (as _ 
- 1_______________ spec1fie<l)l 

KEY TO TESTS 
20 - 20-

-
LL= Liquid Limit (%) Ll=42 

- PI= Plastici~ Index (%) PI=21 

- NOTE: PI= L - (Plastic Limit [%jl +#4=13%
+#4= Percentage of material re ained on #4 

sieve 
-#200=10% 

-
-#200= Percentage of material passing #200 

~~ 25 - sieve <-v 

-

-

-

30 - 30-
-

-

-

-

35 - 35-
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1/14104 BART' 8790E.GPJ 

., an a ara C t CASV RAPID TRANSIT CORRIDOR S t CI oumy, 
GROUND SURFACE ELEVATION (It): 92.00 (approx) 

BORING LOCATION: 28th Street and East Saint James, San Jose TOP OF WELL CASING ELEVATION (tt): N/A 
DATE STARTED: 9/7/01DRILLING DRILLERPitcher Drilling Company DATE FINISHED: 9/7/01 

COMPLETION BORING: 111.5 (It) 
AGENCY 

DRILLING
 
EQUIPMENT
 DEPTHS WELL: N/A (It) 

SAMPLINGDRILLING Modified California, SPT DRILL BIT 4-7/8 inchRotary Wash METHODMETHOD 
NUMBER OF DIST'SIZE AND TYPE UNDIST:N/A SAMPLES .OF CASING 

~ TYPE OF ~t~f~(tt) FIRST: NlA~COMPL.: N/A ~24 hr.: NlAFROM N/A TO N/APERFORATION N/A
 
SIZE AND TYPE
 §~GGED C.Rambo I ~~ECKED S.HuangFROM N/A TO N/AN/AOF PACK
 

TYPE
 TO
 
TYPE OF
 

TYPE FRFR TO 
NlANO.3: N/A N/ANlA N/ANo.1:N/A LOG OF BORING NB-01 

SEAL (Sheet 1 of 3)NlANO.4: N/A NlANlA NlANO.2: NlA 
SAMPLES INDEX PROPERTIESFIELD TESTS 

wz 0> 
() 

m ~> >­Q a.. wI­ 0:: ~~~ Il ­ 0:: wI- l-I (/) ~!Z u..w<:>I(/)MATERIAL w« W O::....J ::J w ~ z<C zI ­ 0... I ­ [Dw>~ l<: NOTESe5Ww ~ >->­ u; O<>'w:::!« 
I w 

0...C' ::::;a..Gc 0- !!?z~c O::;<ce>-Zefri~ ~>DESCRIPTION UJ<> ....Jo00: ~~ g~ o III «Ill zOt-U)<cwo~~~>-o~ 0::0a.. 0. >0. ~~ o~ co~ ~8~ ooS:UJ::=" a..=­ ZI­ :JU"'.B­(/)~ 

~ 6 Inches As~~~~Concreteover 4 inches 
r f\lean CLAY (Cl) 1711"\- 10022 2270Very stiff to medium, moist, brown f-90 

~~ 
5­5­ f\ 

172~ 111 439016 

f£s 
~

-I
I 

=:r With sand and gravel 

:1 
10­

133~1O~1 100 210025 
~ 

-BO 

15-
4~ 1415~1 29 234094 
~ 

75 

k­20­

:1 
115~ 27 98 2630.----Gray with brown mottling ~ 

70 

,I 
25­ ~25~1 1461"\ 23 102 860 

~'----Solt 
[-£5 

30­
7~30~1 10124 4360 
~'----Very stiff 

-60 

35 -I 
..-

23 

35-
8~lean to fat CLAY (CUCH) 11 

32 92 1510-~~edium, moist, gray 

IPROJECT NO. 28649330.02520 IFi9: e-3L 



1/14/04 BARTl 8790E GPJ 

LOG OF BORING NB-01
 SV RAPI'D TRANSIT CORRIDOR
 
Conlinued- Sheet 2 of 3
 

FIELD TESTS SAMPLES INDEX PROPERTIES
 
Santa Clara County, CA 

NOTES 

40- '\
 
9:"­
 17
 

87
 3020
34
 
~ 

45- '\
 
10\.
 12
 2040
30
 93
 

f"4s 
~ 

21
 24
 103
 3920
 

f-40 

20
 24
 102
 3700
 

35
 

17
 26
 2310
98
 

30
 

65- '\ 
62
14\. 

res 
~ 

70­ I
 
15
 48
 

20
 

79
 7
 127
 +#4=32% 
-11200=8%

15
 

80­
17 
I
 

57
 

10
 

IPROJECT NO. 28649330.02520 IFi9: C·3 



l/'~ BART. 8790E GPJ 

LOG OF BORING NB-01 
Santa Clara County, CA 
SV RAPID TRANSIT CORRIDOR 

Continued- Sheet 3 of 3 

FIELD TESTS 

U 
I 
a..

:::!<{
00: 
We) 

INDEX PROPERTIESSAMPLES z w
I~ 0>rQ 
Cl. w1:: 

I~ 
a: w,... ~~~ I a: wI-l ­ a: z:c ~ :c "-WCJ<J)MATERIAL Www >a:-1 ~ za: zf­ ='w> f-~ al ,...,... NOTES:.:: a:.:: Wwwa.._ ~w O"-wWO Via.. ­ ~Cl. 
~h ~zoc 1-> w Olzc 0­ O::2a:=­w;; -' Q) 0 ­ >-ZCDESCRIPTION 4: wa III zO\-CI)4: III ~rOUi a: w &wgog 00_ ~O(/)S:o~ a:!!..­ ~8lffi~Cl.B Zl­>.90 ~-1Cl. ­

~~ I:~~ 85­85 ­
~~~ ':i:'~ 
~~. ).E;
~~.. ~i.~ • .; ~.:( -5'" ~~;~ ~.. ' ... -.: ~.•.. .; ~~ I~ Silty SAND (SM) - lense 

Clayey SAND (SC) with gravel 
Very dense, moist, brown 90­90 ­

5918[ +#4=37% 
-#200=13% 

~ 
-0 -5micr=6% 

-

I 
~ ...%

Lean CLAY (CL) 95­95 ­
Very stiff to stiff, moist, gray and brown
 
mottled
 

5 

00­100 ­
5119~ No recovery 

~ 
-10 

6720~ 111 470019 

I 
~ 

05­105 ­

-15 

IJ 10­110 ­ 1'\ 
4321 t'­ 20 109 3730
 

-
 -20
 
LOTTOM OF BORING AT 111-1/2 FEET
 

15­115 ­
-


-
 -25 

-
-

20­120 ­
-


-30
 

-


25­
-


125 ­

- 35 

-

-

30­130 ­

40 

IPROJECT NO. 28649330.02520 IFi9: C-3..IRS 



1114104 BARTl 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara Countv, CA 
GROUND SURFACE ELEVATION (tt): 89.80 (approx)
 

BORING LOCATION: NE Corner 26th and Santa Clara, San Jose
 TOP OF WELL CASING ELEVATION (It): N/A 
DATE STARTED: 9/5/02DRILLING Pitcher Drilling Company DRILLER R.Medina DATE FINISHED: 9/5/02AGENCY 
COMPLETION BORING: 81.5 (tt)
 

EQUIPMENT
 
DRILLING 

DEPTHS WELL: N/A (tt) 

SAMPLINGDRILLING Modified California, SPT Rotary Wash DRILL BIT 4-7/8 inch METHODMETHOD 
NUMBER OF SIZE AND TYPE DIST: UNDIST:N/A SAMPLESOF CASING 
WATERTYPE OF FIRST: N/A 'itCOMPL.: N/A .1;24 hr.: N/A 

5<! 
FROM N/A TO N/A DEPTH (tt)PERFORATION N/A 

LOGGED I CHECKEDSIZE AND TYPE T.Pennington S.HuangFROM N/A TO N/AN/A BY BYOF PACK 
TO
 

TYPE OF
 
FRTYPEFR TOTYPE 

N/ANO.3: N/A N/ANlANO.1: NlA NlA LOG OF BORING NB-02 
SEAL (Sheet 1 of 2)NlANO.4: N/A NlANlANO.2: NlA NlA 

INDEX PROPERTIESSAMPLESFIELD TESTS 
Wz 0>l5 ~ >­>Q 0.. WI ­0 CI: wI­ ~~~It-­ CI: Wl- I ­ CCI I LLWCJIMATERIAL zwen enet: w w CI:...J ::>wt-­ ~ ZCC ze;11.. t-­ CD>~ :.:: :.:: NOTESWw W 3: oo..wiii11.._11..=­ ::::!et: wo; ~o.. ~~OC- ~c- 1->w., 0­ ll::Eccc>-zcw<;DESCRIPTION 00 <{w ~ ..<{OO...JQ) g~ocr: CCW<>:::>>- ZOt-'"0o~ 0..Q. >,9, 0.2! oo,s ::>ow,s... 6 inches Asph~~~ncreteover 6 inches 

~8lZI- a:~ ffi~3:...Jw- 0.. -UJe..? 

-

11 Lean CLAY(CL) 
Very stiff, moist, brown, trace gravel 

• 

5-II f-a5 5­

I 
211~ 

-
~ 

Dry to 6.5', 
began rolaJY 
wash 

+ Increase in sand 

-RO 10­10 k-:: :~: poorly graded SAND (SP-SM) with silt and 1221\- ::~ .. , grave 
~~:: :J!t:: Medium dense, moist, brown 

- ::j ...

:11 Fat CLAY (CH)
 
Stiff, moist, light brownish gray
 

75 15-'15 
1331\ 27 101 2950 

~ -~ 
~ 

-
-

70 20-
4~

20 ­
lean CLAY (Cl) 7Medium, moist, brown 101 142026 

I 
~ 

rss 25­25 -

I 6
 
+Dark brownish gray, fine sand
 

5~ 
~ 

••• 10 ••........ .; Silty SAND (SM)
 
Medium dense, moist, gray, fine sand
 -uO 30-

6~30 -: :~:::.... 18- ...."' . 10020 +#4=0. .......'
 ~ 19 106 -#200=27% 

t-------------------- ­~:~~ Lean to fat CLAY (CUCH)
 
Stiff to very stiff, moist, light greenish gray
 -~~ 

~ Vibration Tes1 
35'

35­35~~~ 
IPROJECT NO. 28649330.02520 IFi9: G-4I-IRS 



1/14/04 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR 
Santa Clara County, CA 

MATERIAL 
DESCRIPTION 

LdG OF BORING NB-02 
Continued- Sheet 2 of 2 

15 

20 70­

14[ 

Vibration Test 

78 
70' 

8 +#4=40% 
Clay seam at 72 feet -#200;8% 

15 75­
15[ 75 

Well-graded SAND (SW) with gravel 
Very dense, moist, brown 

LonOM OF BORING AT 81-1/2 FEET 

f'40 

35 

30 

f"z5 

10 

40­ i'\; 
8['\ 
~ 

45­

50­ l'\ 
10['\ 

f>.­

55­

11~ 
~ 

60­ i'\; 
12['\ 
~ 

65­ i'\; 
13['\ 
~ 

80­ If 
16 

11 

15 

19 

24 

39 

37 

50/4" 

81 

29 

30 

24 

96 

96 

105 

4670 

3940 

6920 

LL=49 
PI;23 

Vibration Test 
45' 

Vibration Test 
55' 

-~.,....~. IPROJECT NO. 28649330.02520 IFi9: C-4 



1/14/04 BARTl 8790E.GPJ 

SV RAPliD TRANSIT CORRIDOR; Santa Clara County, CA 
BORING LOCATION: Santa Clara Street at Coyote Creek, San Jose 

GROUND SURFACE ELEVATION (It): 9S.80 (approx) 
TOP OF WELL CASING ELEVATION (It): N/A 

DRILLING 
AGENCY Pitcher Drilling Company DRILLER R.J. DATE STARTED: 

DATE FINISHED: 
10/28/02 
10/28/02 

DRILLING 
EQUIPMENT 

COMPLETION 
DEPTHS 

BORING: 76.0 (It) 
WELL: N/A (fl) 

DRILLING
METHOD 

Rotary Wash DRILL BIT 4-7/8 inch SAMPLING 
METHOD Modified California, SPT, Shelby Tube 

SIZE AND TYPE 
OF CASING 

N/A ~~~~C~SOF DIST: UNDIST: 

TYPE OF 
PERFORATION N/A FROM N/A TO N/A '[jt~f~(I1) FIRST: N/A SlCOMPL.: N/A ~24 hr.: N/A .l! 

SIZE AND TYPE 
OF PACK 

N/A FROM N/A TO N/A ~$GGED T.Pennington I ~~ECKED S.Huang 

LOG OF BORING NB-03 
FR TO 
NlA NlA 

FR TO TYPE 
NlA NlA No. 3: N/A 

TYPE 
NO.1: N1A

TYPE OF 
SEAL (Sheet 1 of 2)No.4: N/A NlA NlANlA NlANO.2: N/A 

SAMPLES INDEX PROPERTIESFIELD TESTS 

I 
o:c MATERIALI­ -10...0..."" -«W" 00:: DESCRIPTION 

o~ Ul0 
Sandy lean CLAY (CL) with gravelo Medium, moist, dark brown 1-95 

~ 
~ 
~ 

5­
145-~~ - ~ 

=~I':~-~ 
10- 2110 __ :1.-Soli, ,"""" ,,,"'" "'" 

:1 
"a~1 3 

15- ~ 
f-ao 3i\. 8 23 92 

~ 

k­20­r-Increase in sand - possible (SP-SM) seam 
675 4~ 23 89 

~ 

25­
70 19Sandy lean CLAY (CL) sIT

Stiff to very stiff, moist, gray and brown
 
monied, with silt, trace gravel
 

30- ~ 
f-u5 6~ 26 27 99 1850r-Increase in silt ~ 

35- ~ 

7 t'\ 35 21 109 4910

IPROJECT NO. 28649330.02520 

NOTES 

Began rotary 
wash at 5' 

+#4=0% 
-#200=82% 
-5micr=15% 
Non-plastic 
Lost circulation 
at 20' 

Losing 
circulation· 
installed casing 
to 22' 
Still losing 
circulation ­
Installed casing 
to 35' 

IFi9: C-5 



1/14104 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-03 
Santa Clara County, CA Continued- Sheet 2 of 2 

FIELD TESTS SAMPLES INDEX PROPERTIES 
z 
a 'rl} > I~ >­
i= Q.. f- ~ a: ffi WI­MATERIAL <t: tii tii (/) a: :r: w > (/) §z ~ 
> ~ ~ W Wu:jI---;::-lDwO 3: I-~ en NOTES 
wiio_Ocz c f->o..a>::2Q..o_o-!!!z >-zcDESCRIPTION 1Ilu:J 2 0 (jj 0 a. <{ lila. ~ w W a> ::;) >- w~· -' 8 0 0 ~ 0: W g,- a.. - 0.._ >_::>-! o - Z I- a:~m:t:: ~UO 00_ 

40 -f,f¥+.4;ff-------,------,-,....,.".,.......,.---------jI 40- K 
~ sandy, silty CLAY (CL-ML)	 lJ:" 8l"­ 11 27 99 +#4=0%= ~ Stiff, moist, dark gray	 I "" p....
 -#200=58%
 

45 -
-~. 

45- 9[ 23~o 29 +#4=0 
-#200=65% 

-

50- ITFat CLAY (CH) 10 21Stiff, moist, gray to dark gray 

36 

60-1
,	 f-4055~1 91 3430	 LL=62 

PI=34 
34 

60-	 t ­ 250 
100 
psi 

35 
121X-~

I ­1.-V"y.'liff, l;,hl ,my willi ,,~b,~ K 
3965- 13('\ 32 91 4630p....65 :~I mottlm, 30 

Vibration test· 
66' 

-~~ 
-~~"'-'.	 ------(~.'l-..".C-Ia-ye-y-S-AN-D-(-,-SC-,-)-w-,-i-,-th-g-ra-v-e-I

70 -~~ Very dense, moist, brown 70-	 :'\ 
14~ 50+ 

1338 +#4=42% 
-#200=14%~.-'""'~, io """ 25 

Lost circulation 
- stopped 

75­ drilling75-~ 
~?n 

LonOM OF BORING AT 76 FEET 
-

80­80 ­
15 

IPROJECT NO. 28649330.02520 IFi9: C-5 



1/'4104 BART. 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR ., San a CIara t CAt CounlY, 
BORING LOCATION: Santa Clara Street at Coyote Creek, San Jose GROUND SURFACE ELEVATION (It): 95.80 (approx) 

TOP OF WELL CASING ELEVATION (It): NJA 
DRILLING Pitcher Drilling Company DRILLER R.J. DATE STARTED: 10/29/02 
AGENCY DATE FINISHED: 10/29/02 
DRILLING COMPLETION BORING: 99.5 (tt) 
EQUIPMENT DEPTHS WELL: NJA (tt) 

DRILLING Rotary Wash DRILL BIT 4-7/8 inch SAMPLING SPTMETHOD METHOD 

SIZE AND TYPE N/A NUMBER OF DIST: UNDIST:OF CASING SAMPLES 

TYPE OF FROM N/A TO N/A WATER FIRST: N/A -'tCOMPL.: NJA .J. 24 hr.: N/A 
~ 

PERFORATION N/A DEPTH (It) 

SIZE AND TYPE N/A FROM N/A TO N/A LOGGED T.Pennington ICHECKED S.HuangOF PACK BY BY 

TYPE OF 
TYPE FR TO TYPE FR TO 

NO.1: NlA NJA NlA NO.3: N/A NlA NlA LOG OF BORING NB-03A SEAL 
No.2: NlA NlA NlA NO.4: N/A NlA NlA (Sheet 1of 3) 

FIELD TESTS SAMPLES INDEX PROPERTIES 
z L5 ~ 

w 
0 Q > >­ 0> 

Cl. I­ W ex:: wu>x 
I I MATERIAL l- I- l- I 

I ex:: 
~ 

wI­ ~(I)~ 
I­ -ex: w w (/) ex::...J w (/) 

a: z ~ U.wCl
[L =>w 

[b~ ::::!-ex: >~ ~ ~ w Ww I- COw 0 3: ~~ Ui 
za: z NOTESDESCRIPTION w­

8~ oc zc 1-> [Lc ::2Cl. 
~~ 0­

OQ. w 
00: ..J3l W" >-ZC O:::;:a:c 

o~ Olll <!:lIl <!:w =>>­ ...J8 ~8~ a:wu zOl-(I)
(/)~ W:=.. Cl.~ Cl..9o >.90 3:...J o~ ZI- ex:: a- co"=: ooS =>000 .9: 

Clay and Silt with occasional Sand lenses 
-95-

-
-

(No samples taken until 72 feel) 
5­ 5­

- f-9o 
-
-
-

10 - 10­
f-as 

Began Rotary 
- Wash 

-

15 - 15­
.-ao 

-

-

20 - 20­
75 

-

-

25 - 25­
- 70 

-

30 - 30­
- f-£s 
-

-
-

35 - 35­
~o 

I-am IPROJECT NO. 28649330.02520 IFig: C-6 
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1/14/04 BARTl al90E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-03A ""­
Santa Clara County, CA Continued- Sheet 2 of 3 

INDEX PROPERTIESSAMPLESFIELD TESTS z w 
0>dJ ~>Q >­W wWI0.. I­U a:I­ wI­ ~Ull-I a: wl-W I­ <I:<l:I I LLWe>(/)MATERIAL zw >w a: .....I­ ~ Z<I: z=>wa... > I-~ [Dw:.:: :.:: 0 NOTESw Ww 1-1­~ oo..wiiiw=­a...=­ a...­:::!<l: 0- z= 1-> ::20.. !!lz-lQ) U::O<I:<=­WQ) >-z<=­DESCRIPTION g'jii «w w31«00ace o 'iii UJ::J>- ITl~ 0­

<I: W 8- zO ....w~o~ 0..0. >0. ~ a:. 00_ ~()CI) a.~8i?0­..... Zl­ c5~(J)CJ 0.. ­

-

-
-

40 - 40­
- ,ss 

-
-
-

45 - 45­
f-50 

-

-

-

50 - 50­
- ~ 
-

-

-

55 - 55­
- 1-40 

-
-

-

60 - 60­
- 35 

-

-

-

65 - 65­
- 30 

Vibration test ­
- 66' 

-

-

70 - 4: 70­
25-/ .. 

Well~raded SAND (SW-SC) with clay and - ''''.~.,-, grave 50+1cr 8 +#4=32% 
-#200=7%

Very dense. moist. brown -~;~ 
- .. '. 

75­75 -~~~ 
20~.~; Vibration test ­

76'-;{"':;l~r 
-~ .. ... ~;.-... 45

2[-~~:i 
80 - ~.W! .l: 80­

15-~"':;:J-" 
=~~~.. .t. 
-t:;j.­

IPROJECT NO. 28649330.02520 IFi9: C-6I IRS 



1/'4/04 BARTl 8790E GPJ 

SAMPLES INDEX PROPERTIES 

SV RAP,ID TRANSIT CORRIDOR LOG OF BORING NB-03A 
Santa Clara County, CA Continued- Sheet 3 of 3 

MATERIAL 
NOTES

DESCRIPTION 

85­
10 

Vibration test ­
86' 

50+ 
3a 16"-~:~: poorly graded SAND (SP-sc) with clay and
 

grave
 
90­

-5 
Very dense. moist. gray brown 90 -~:~~ 

Losingr.q:~. 
circulation~N::-:-: 

j,';::::«. 
1712:'J:~ ..... 

104IT +114=43% 
-#200=9% 

~}: :i;:. 
95­95 J~~ .•.

~).:.;.;: kJ 
~n:~: 
l;f.~ .;.;.: 

~¥ 27/3".::). .....; 5~ 
00­100 -

LOnOM OF BORING AT 99-1/2 FEET 5 

105 ­ ~05-
10 

110 ­ ~ 10­
15 

115 ­ ~ 15­

120 ­ ~20-
25 

-

125 ­ ~25-
30 

30­130 ­
f--35 

IPROJECT NO. 28649330.02520 IFi9: C-G 



·/.4/04 BARTl 8790E.GPJ 

SV RAPIOTRANSIT CORR100 R; Santa CIara Countv, CA 
BORING LOCATION: 5th Street and Santa Clara Street 

GROUND SURFACE ELEVATION (It): 81.00 (approx) 
TOP OF WELL CASING ELEVATION (It): N/A 

DRILLING Pitcher Drilling Company DRILLER 
DATE STARTED: 9/4/01 

AGENCY DATE FINISHED: 9/4/01 

DRILLING COMPLETION BORING: 121.5 (tt) 
EQUIPMENT DEPTHS WELL: N/A (It) 

DRILLING Rotary Wash DRILL BIT 4-7/8 inch SAMPLING Modilied Calilornia, SPT, Shelby Tube 
METHOD METHOD 

SIZE AND TYPE N/A NUMBER OF DIST' UNDIST:
OF CASING SAMPLES . 

TYPE OF FROM N/A TO N/A ~t~f~(lt) FIRST: N/A SlCOMPL.: NlA ~24 hr.: N/A 
~ 

PERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/A 13~GGED L.G/C.R. I~~ECKED S.Huang
OF PACK 

TYPE OF 
TYPE FR TO TYPE FR TO 

SEAL 
NO.1: N/A NlA NlA No. 3: N/A NlA NlA LOG OF BORING NB-04 
NO.2: NlA NlA NlA NO.4: N/A NlA NlA (Sheet 1 of 3) 

FIELD TESTS SAMPLES INDEX PROPERTIES 
z ILfj I~ w 

0 0 >a. w ~ 0> 
I- CI: ~~~ I I MATERIAL t= l- I- I 

I CI: W wI-
I- <x: w w en CI:...J w > en a: z ~ u.wCJ a.. >~ :.:: :.:: I- CD w 0 3: 

:::>w za: z NOTESa..=- ::::!<x: DESCRIPTION 
w 1-1-Ww 

fu~ 
(j) o"-w

w" ocr: WID g~ Ue ::2 a. ~- 0- !!lz >-ZC O::;a:c 
o~ -lQ) 

ze 1->
OCil «CIl «w ::::>~ ~~ ffi~ ~8~ ~~& ZOI-(I)(/)e> w- a. - a. 0- >0- 3:...J o~ Zl- ::> uU).e 

I 
lean CLAY (Cl) 

f-ao- Stiff to medium, moist, brown 

5- 5- f\ 
- 75 1~ 17 22 101 2110

f:>.-
-
-
-

10 - 10- k 
70 2~ 5 37 84 1490

f:>.-

-~ 
Sandy lean CLAY (Cl) 

Wet, gray 

15 -

I-
lean CLAY (Cl) 

15-Stiff to medium, moist, gray i'\: 
~ 3~ 18 22 104 2760

f:>.-
-
-

20 I 20- k 
r--Brown with gray mottling I-uo 4t\ 10 25 100 1710 

~ 

25 - 25- k 
r--Sott, wet. gray brown ~s 5t\ 6 26 97 960 

~ 

i ~ Gravel•• 

30 - 30- l<-

I ~o 6~ 8 28 97 640f:>.-

35-~ 
lean 10 fal CLAY (CUCH) 

Stiff, moist, gray 35- I<-

7~-~ ks 13 
39 82 2370 

I.IRS IPROJECT NO. 28649330.02520 IFi9: C-7 
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1/.4/04 BART. 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-04 
Santa Clara County, CA Continued· Sheet 2 of 3 

FIELD TESTS 

MATERIAL 
NOTES

DESCRIPTION 

40- t'\ 
8['\ 16 

40 -~ 
104 250023f-40 

~ 

45 -I4~~I----------------+-
Lean CLAY (CL) 1635 24 100 2590-I S'", mool, .my "'Ih "'~ mo",'''' 

50- t-­50-1 30 160 
psi 

-
55 ­ 55- 1'\ 

11['\ 2725- 24 101 2100 
~ 

60- 1'\ 
12f\. 32 

60-11 
20 

~ 

65- IT
13 5215 +#4=2"10 

-#200=20"10 

70- K 
14['\ 7410 
~ 

75- K75 -~''+'"'''.'IL, ••I--,..,.---,,-...,...-,---=--------------i••1.f
15:"­ 64Sihtr~~~~~~lrn"'n r-5 
~ ..
 Poorly graded GRAVEL (GP-GM) with silt and
 

sand 
Very dense. moist, brown -

- ~ 

80 ­ 80- IT 
16 54
 

.: .r-Gray
 
-

- • 
IPROJECT NO. 28649330.02520 IFi9: e-7 
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1114/04 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-04
 
Santa Clara County, CA
 Continued- Sheet 3 of 3
 

u
 
:r: MATERIAL
 
D... NOTES

DESCRIPTION 

INDEX PROPERTIES SAMPLES 

85 -. 85- " 
17~ 69
- r-S ::>...~, .~~ 

•• 
r.-

Well-graded SAND (SW-SC) with clay and
 
gravel
 90­ I
Very dense, moist. olive green 78
18
10
 10
 +#4=39% 

-#200=10% 

lean CLAY (Cl)95-~ 38
Very stiff, moist, gray with brown mottling 1S

I

00- I'
 

Silty SAND (SM) 20
 

100-1
 
201"­ 46 

p...Dense, moist, gray with brown mottling 

lean CLAY (Cl)
 
Very stiff to stiff, moist, gray
 ~ 05- t'\105~1 

21l, 44
r-2S 21 106 4120
p.... 

110 ­ 10- t'\ 
r-30 221:' 30
 

22 104 2450
p.... 

15­ ,115 ~7 Clayey SAND (SC) with gravel SOl23,
Very dense, dark gray, brown below 118feet 1-3S 4.S" 9 128
 +#4=36%
:lo.. ,#200=1S% 

~ 
SOl120-~ 20­ T S.S"

24
.~; 1-40
 

LonOM OF BORING AT 121-1/2 FEET 

125 ­ ~25-

1-45
 

130 ­ ~30-

- I-SO 

-l...-wilJRS" IPROJECT NO. 28649330.02520 IFig: G-7
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'/14/04 BARTl 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (II): 89.00 (approx) BORING LOCATION: Santa Clara Street and Almaden Avenue TOP OF WELL CASING ELEVATION (tt): NIA 

DRILLING DATE STARTED: 10/15/01
Pitcher Drilling Company DRILLERAGENCY DATE FINISHED: 10/16/01 

DRILLING COMPLETION BORING: 121.5 (II) 
EQUIPMENT DEPTHS WELL: NIA (ft) 

SAMPLING Modified California, SPT, Shelby Tube DRILLING Rotary Wash DRILL BIT 4-7/8 inchMETHOD METHOD 

SIZE AND TYPE N/A ~~~~cJ1OF OIST: UNOIST:OF CASING 

TYPE OF FROM N/A TO N/A ~tlm(ft) FIRST: N/A ¥COMPL.: NlA ~24 hr.: N/A :'lPERFORATION N/A 

SIZE AND TYPE NlA FROM N/A TO N/A ~~GGED C.Rambo I~~ECKED S.Huang
OF PACK 

TYPE TYPEFR TO FR TO
TYPE OF 

NO.1: NlA NlA NlA NO.3: N/A NlA NlA LOG OF BORING NB-05 SEAL 
No.2: N/A N/A NlA No.4: N/A NlA NlA (Sheet 1 of 3) 

FIELD TESTS SAMPLES INDEX PROPERTIES 

o 
I I MATERIALf ­ a.. NOTESa..-::­ :::!~WG> DESCRIPTIONOU:o~ (/)(.9 

4 inches Asphalt Concrete over 4 inches
 
Portland ~~~t Concrete over 10 inches .r-


Clayey SAND (SC) Fill~.:~. Medium dense, moist, light brown 

l2~
 11
W 
f-a5 

5­5-00 
lean CLAY (Cl) ­

Medium, very moist, brown with orange to red reo
 
brown mottling
 

10 ­ 10- '\ 
2'\ 15r-Soll 33 87 910:>... 

75 
15 ~ 15­
~ lean CLAY (Cl)
 
~ Medium, moist, gray
 

7020 ~I ~'~~~1~2k,,,, 
20- f\ 

31'\ 20 
22 105 2180p.... 

I'-r.t:\h~- mOllh"". ",' ",~ " 24-1/2 f<;5
25 ---V'jj777t--.---1.t:~;-;-;-;=-:-----------+ 25­
~ lean CLAY (Cl)
 
-~ Medium, dark gray. With Poorly graded
 
~ Sand (SP-SM) with silt lenses, medium
 ~ 
~ '''''. ,,,, 

30- '\30-1 4'\ 15 26 99 1280:>...

I
35­35~1 

IPROJECT NO. 28649330.02520 IFig; C-8 ,JRS 
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LOG OF BORING NB-05 

NOTES 

330095 

Continued- Sheet 2 of 3 

29 

INDEX PROPERTIES 

21 

SAMPLES 

40­ l'\ 
5['\ 

p... 

f-so 

MATERIAL 
DESCRIPTION 

S'1 RAPID TRANSIT CORRIDOR 
Santa Clara County, CA 

- I~~: 

45 - ~~: :~~ 
- ::­ :::::: 

P:: :~: 

~::. :.:: 
~::. :~: 

50 - -:...:,:,:,-: 
-fW0 

Poorly graded SAND (SP-SM) with silt and f-45 
gravel 

Medium dense to dense 

f-40 

Poorly graded SAND (SP-SM) with slit and 
gravel 

Dense, moist, gray, fine gravel 
35 

45­

50- 6 [ 

55­

35 22 

15 +#4=21% 
-#200=8% 

-~ 
60 -

lean CLAY (Cl) 
Medium, moist, gray 30 

60­ t\ 
7[\ 

p... 
13 26 100 1350 

25 

_ ::: I:~: Poorly graded SAND (SP-SM) with silt and 
::~ .:.:.: gravel 

_ ~::. :.: Dense to medium dense, dark gray, some 
::j :::::: fluid loss, gravel to 3/4 inch -:::.IlJRs' IPROJECT NO. 28649330.02520 

+#4=7% 
1700 -#200=48% 

-5micr=17% 

3630 

IFi9: G-8 

109 

20 109 

20 

31 

38 

75­

70­ l'\ 
8['... 

p... 

65­

20 

15 

r 

Silty SAND (SM) 
Medium dense, wet, olive green 

- : '.. ~~' ... 
-,. ... ~ .. 

, . -"' ...· . _..,.. ~ ~ 

~ ,'>:1.:.: 
- ..' ; 

-: '..~~ . 

65 •.••.... 
- f •.• ~~ .· . 
- ~~..· ~ . 
-~ '.."~ .. 
· '. ~~ .. , 
~ ..':~~ ... '. 

70 -~ :.;;:: ....... 
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SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-05 
Santa Clara County, CA Continued- Sheet 3 ot 3 

INDEX PROPERTIES SAMPLESFIELD TESTS z w
I~ 0>dJQ > >­wa.. I ­0 a: ~~IwI-I a: wI-l-I ~ O::zI (J) IMATERIAL www a:...J ~~~ ::>w ~~ > ~~ al::.::::.:: esw Ww NOTES0.._ 1-1­ co..a]w ~ We iii0.. ­:::!~ 0.;::- Z.;::- 1-> !!1z::20.. o~ 0 ­ >-zc U:::;occWa; wQ)DESCRIPTION g'ii;--l "ocr O::W<>::>>­w~ 2.9 ;;.9 <l:w 2o~ ~~ 00 a­~8~ s8t;e0..::::­ :::...J 0 ZI­ ffi~cn(? 

85­85 ­ r~
 
~~: t
 

:!Iii:~~: 

f :.:: 
f-<J 

~:: ::~: 90­90 ­
lean CLAY (Cl) 1310~ 24 108- Medium, moist, gray and brown mottled 

"'---Stiff 
1--5 

95­95 ­

~ HO 

~OO-100 Sandllean CLAY (Cl) 6211~Stit , moist, gray brown 21 107 3290po.­
-

H5 

05­105 ­

[) Clay~ SAND (SC)
 
-
 Me lum dense, wet, gray 

W 1--20 

10­110 ­ +#4;0
3712~ 

to 
·#200~2%21 108 1170 

~ -5micr;13% 
-

-

- 1--25 

15­115 ­ ~ 0
1--30 ...>Y 20­120 lean CLAY (Cl~ with gravel 

4413~~ Stiff, moist, Iig t gray, gravel to 2 inches 10823 2170 

-

LonOM OF BORING AT 121-1/2 FEET
 -

1--35 

25­125 ­

-

-

- f-40 

30­130 ­

l IRS IPROJECT NO. 28649330.02520 IFi9: e-8 
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SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (fl): 89.00 (approx)BORING LOCATION: Sanla Clara Street and Cahill Slreel TOP OF WELL CASING ELEVATION (tt): N/A 

DRILLING DATE STARTED: 9/5101
Pilcher Drilling Company DRILLERAGENCY DATE FINISHED: 9/5/01 

DRILLING COMPLETION BORING: 121.5 (ft) 
EQUIPMENT DEPTHS WELL: NJA (ft) 

SAMPLINGDRILLING Rotary Wash DRILL BIT 4-7/8 inch Modified Califomia METHOD METHOD 

SIZE AND TYPE N/A ~~~~crSOF DIST: UNDIST:OF CASING 
TYPE OF FROM N/A TO N/A b't~fHR(fl) FIRST: N/A .'ilCOMPL.: NJA Y. 24 hr.: N/A ~ PERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/A ~~GED C.Rambo I~~ECKED S.HuangOF PACK
 

TYPE
 FR TO TYPE FR TO
TYPE OF 

NlA N/A NO.3: N/ANo.1:N/A NlA NlA LOG OF BORING NB-06 SEAL 
No.2: N/A N/A NlA NO.4: N/A NlA NlA (Sheet 1 of 3) 

FIELD TESTS SAMPLES INDEX PROPERTIES 

I 
l ­ MATERIAL 
e..=­
Wa> DESCRIPTION 
o~ 

2 inches Asp~~~Concrete over 10 inches 

Lean to fat CLAY (CUCH) with gravel - FILL 
Poorly compacted, moist, dark brown 

-85 

FILL t 
Lean CLAY (CL) ­

-80 

7515-1 
~I r-Wilh sand 

. . r-Wilh tiny black wood fragments 
70 

20 ­

r-Gray brown, less sand 

[-6525-1 
-60 

30-I
1
I •.,"' g<a, 

-55 

35 
Sandy SILT (ML)

I~H .m:moisl, gray 

24 

5- "
72"::... 

10­ f\
3['\ 8 25 
~ 

15-
4~ 10 24 
~ 

20­
~ 

155~ 22 
~ 

25­ ~ 
116~ 26 

~ 

30- 7\ 9 28::... 

35- f\ 
8 ['\ 18 16 

NOTES 

98 2030 

100 800 

104 1460 

96 2140 

95 1660 

105 1460 Non-plastic 

IPROJECT NO. 28649330.02520 IFi9: C-9 
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MATERIAL 
DESCRIPTION 

z 
o 
~ 
<{ 

>
We 
...J "w:! 

K 
91'. 

po... 

l'\ 
11 C' 

po... 

l'\ 
13t' ­

['>.. 

l'\ 
14t' ­
~ 

IT 

l'\ 
15l', 

po... 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-06
 
Santa Clara County, CA
 Continued- Sheet 2 of 3
 

-50 

40 ­ 40­ +#4=0 
15
 -#200=72% 

-5micr=22% 
102
 1600
23
 

f45
 
45 ­

13
 20
 102
 990 +#4=0%
 
21
 105
 -#200=58% 

50 - . 50­
18
 19
 104
 1810 +#4=0+ Gray with brown moWing 20
 106
 -#200=70% 

85
 

55 W Silty CLAY (Cl-Ml) 18
 
21
~ Stiff, moist, gray 108
 2180
 

=i 80 

60­60~i 
14
 

23
 103
 2040
 

=1 ~5 

65­65 ~ lean CLAY (Cl) 22
 
21
 106
 3300


~I ;:,,~::b'_~lh ,"ymont", 

f-20 
70-~ 70­

50
-.:. ' •• : Silty SAND (SM) with gravel 10
 119
 +#4=27% 
t ••<~ . Very dense, moist, brown -#200=13%- ..-:~. 

- ::.:~: . . :',;.. : 
15
 

75 -.;\~.
 
75­

~ Silty CLAY (Cl-Ml) 16
 21
I
 ~ici, ~:~~~<lift. moi<l••mk ,"y to ,,,yo 

10
 

I
 
28
80~1

22
 106
 3590
 

IPROJECT NO. 28649330.02520 IFi9: C-9
JRS 



Very dense, moist, dark brown, trace gravel 
and silt 

1114104 BARTl 8790EGPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-06
 
Santa Clara County, CA
 Continued- Sheet 3 of 3 

u
 
I
 MATERIAL 

NOTES
DESCRIPTION 

85- ~ 

:!~ocr: 
(/)(9 

85-~ 
18~ 28 

20 108 4710~	 :-.­
-K?4-!-~---------------+ 

Poorly graded SAND (SP) 

59 
90-

19~ 12	 +#4=1% 
-#200=4# 

f--5 

95 .:.:.~ ; Silty SAND (SM) with gravel 
~0/6" - f .,.~~. • Very dense, dark gray brown	 20~ 

·.·)i. _..•.~.,	 

95­

..<~. :-. :.:4.<: 
-;:::~: HO 

100 _ ..•' .. , 00- Ie­. :<:-.	 8221~ 9 128	 +#4=32%po... 
-#200=13% 
-5micr=5%=:~!j~ ~ 

- W Silty CLAY (CL-ML)
 
f--15
105 _I S@, =i<t, "" "'d "'o~ mottled 

I
05- Ie­

22~ 31 
22 103 3420po... 

20-·~~I:(,j",2L.;l--=-po-o-rl;-y-g-ra--:d;-ed-:-::CSAN=D::-(:::S::::P--:-S:::-M-::-)-W--;Cit-;-h-S~ilt;-a-n-;d--+..


10- Ie­
110 - ~:;. ~~: gr~~~ dense, moist, brown 23~ 81 

po.
Ii:: :;';': 

~~:. :~: 
f--25- ~:' ... 

115 _ :~: :iIJI:: 15­
-1':: :Jit:: 24} S0/5" 

- )j 

f--30 

+#4=0h20- ~ -#200=27% 
25~ 49 

- ~ '. ~~.o.o ,	 19 101 

LOTTOM OF BORING AT 121-1/2 FEET 

f--35 

125 ­
-

f--40 

130 -	 h30­

URS	 IPROJECT NO. 28649330.02520 IFi9: e.9 
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SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (tl): 84.00 (approx) 

BORING LOCATION: White Street and The Alameda, San Jose TOP OF WELL CASING ELEVATION (tt): NJA 
DATE STARTED: 11/14/02DRILLING Pitcher Drilling Company DRILLER R.Medina DATE FINISHED: 11/15/02AGENCY 
COMPLETION BORING: 121.5 (tt) 

EQUIPMENT DEPTHS WELL: N/A (tt) 
SAMPLING 

DRILLING 

OM U-Sampler, OM Piston, Shelby Tube DRILLING Rotary Wash DRILL BIT 4-7/8 inch METHODMETHOD 

SIZE AND TYPE N/A ~~~~crSOF DIST: UNDIST:OF CASING
 

TYPE OF
 FROM N/A TO N/A ~t~f~(tt) FIRST: N/A QCOMPL.: N/A ~24 hr.: N/A ~ PERFORATION N/A 

FROM N/A TO N/A ~~GGED E.Ntambakwa I ~~ECKED S.HuangSIZE AND TYPE #3 Sand (see graphic) 
OF PACK
 

TYPE
 FR TOTYPEFR TO 

FIELD TESTS

MATERIAL
DESCRIPTION 

Q 

TYPE OF 31.5' 38.5'65.5' 121.5' NO.3: Bentonite Chips NO.1: Bentonite Chips LOG OF BORING NB-07 
SEAL o 31.5' (Sheet 1 of 3) 

SAMPLES INDEX PROPERTIES 
40.5' 63.5' NO.4: Cement Grout NO.2: Bentonite Chips 

I
 
I ­
 NOTES0-=
Wa> 
O~ 

w~ Lean CLAY (CL) 
-~I':/ Moist to slightly moist, grayish-brown. trace ~
 
~ fine sand
 ~ 
-~ 
~ Lean to fat CLAY (CUCHl
 
-~ ~ Medium, moist, gray with brown mottling, f-ao
 
~ %: trace sand
 

5- f ­

l lv 100 185 ~~ 1820 Dry to 6', began 
rotary wash 

f ­

~~:,.~I' "',' "'" ".", ",,'k" 
f ­75 

Lean CLAY (CL) 
1410- 2 rv 10010 - Stiff, moist, gray with brown mottling 1020 

>­

1499 ~ 

EE!70 191 

>1840 15~ ~ 100 
15015-1 

Ll=263 ~ 94 psi 

20 110 PI=ll~ UUTesll....
1040~ r-Sandlgravel in cuttings
 

- ?~ f-£5
 

20 ---;,.,w..,...'·....L, Clayey GRAVEL (GC) with sand 20- f ­

r.~ Dense, moist. gray and brown 4 1,-, 100 26 - 1"'1"t f-

Fat CLAY (CH)
 
Stiff, gray
 

:~ f-60 

25 ~.I'-"'hl'Ii" '''' ~Ih ~m, b"~ m<>ttlm" 

I 
trace fine sand 

f-s5- r-Grades sandy 

30 Sandy lean CLAY (CL) 
'. Medium, gray and brown, with gray fine sand
 

. pockets
 

:11:.r-Grading more clayey 

Too sandy for 
PTV35 -':/~ 

-~/Z~~ ----I....---I.....-..J........l......,..-'---J.----J....l.-L--L---l...---L....-J....,...------l-...------t 

II~ IPR<AIECT NO. 28649330.02520 IFig: e-10 



1/l4iU4 BARTl 8790E.GPJ 

LOGO'OF BORING NB-07 
Santa Clara County, CA 

I SV RAPID TRANSIT CORRIDOR 
Continued- Sheet 2 of 3 

FIELD TESTS SAMPLES INDEX PROPERTIES 
z 
o 
i= 
<{I 

I­ MATERIAL > NOTESWee 
-l'"W'" 

Cl. DESCRIPTION 
w~o~ 

,-Less sandy in cuttings 

,-Sandy in sample 

Fat CLAY (CH) 
StiH, moist, light olive gray, trace fine sand 4040 UUTesl 

1170 psi 27 
180 

Vibrating Wire 
Piezometer 
P2-1 installed a 
40' 

97 

0 19 

4545 
lB9 Unable to push 

vane to 48' 
Sandy lean CLAY (Cll 

Moist, gray, with cemented sand pockets 
~ 250

9 56 psi35 -

5050 

"\. 35010 67 UU Test30 1750 psi 26 99~ 

5555 

.-Grades with brown mottling 

2007225 1700 psi 

6060 .-Grades grayish-brown with reddish brown
 
mottling
 

65 
20 1900 

65 

12 
-

'" 
67 350 

psi 23 105 
UU Test 
LL=32 
PI=14 

Vibrating Wire 
Piezometer 
P2-2 installed a 
65' 

70 

Well-graded GRAVEL (GW-GCl with clay 
Very dense, moist, brown to reddish-brown, 
with clay pockets 

15 

70 

13 35 SOlS" 

75 
10 

75 

14 78 66 13 +#4=35% 
-#200=28% 

80 80 

15 11 79 
Driller reported 
sand seam was 
approximately 
to 10" thick 

.~~~~~-----------------

16 67 SOlS" 

PROJECT NO. 28649330.02520 Fig: e-10 
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SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-07
 
Santa Clara County, CA
 Continued- Sheet 3 01 3 

z 
o 
~MATERIAL >WeDESCRIPTION -l " 
w~ 

85­

-
17 'J 64 50/5"5 

90-
­

Sandy SILT (ML)
 
Very stiff, moist, dark gray, line sand, trace
 
fine gravel
 

-
+#4=3% 

18'J 61 32 22 103 -#200=65% 
-

HO 3500 
-5micr=17% 

95­ Non-plastic95 ­

-
19 72 49 

u 
I 
c.. 

::::!~ 
00:: 
U)C) 

v4125 

00-
r ­

20 ~ 0 400 
No recovery~ psi 

05- ­
21 'J 100 50/5" 

-

10- ' ­

22 IV 36 50/5" 
' ­

Silty, clayey SAND (SG-SM)
 . Dense to very dense, moist, dark gray, with
 15- I ­115 ~f +#4=3%thin silty clay lenses 23 ,v 67 39 -#200=48%20 111 

-;)
 i- -5micr=18%
 
Non-plastic

-;s
) 35 

20- ­120 -X 
24 v 89 65- ..;.' 3630 

25­

30­

IPROJECT NO. 28649330.02520 IFi9: c.10 

25 

0 

15Lean to fat CLAY (CUCH) 
Very stiff to hard, moist, dark gray, trace sand 



1114/04 BART. 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
BORING LOCATION: NW Corner West Julian and Morrison Avenue 

GROUND SURFACE ELEVATION (It): 89.00 (approx) 
TOP OF WELL CASING ELEVATION (rt): N/A 

DRILLING 
AGENCY Pitcher Drilling Company DRILLER R.Medina 

DATE STARTED: 
DATE FINISHED: 

9/6/02 
9/6/02 

DRILLING COMPLETION BORING: 81.5 (It) 
EQUIPMENT DEPTHS WELL: N/A (It) 

DRILLING
METHOD 

Rotary Wash DRILL BIT 4-7/8 inch SAMPLING 
METHOD Modified California, SPT, Shelby Tube 

SIZE AND TYPE 
OF CASING 

N/A ~~~~C~SOF DIST: UNDIST: 

TYPE OF FROM N/A TO N/A ~t:f~~\ft) FIRST: NlA ~COMPL.: N/A -"24 hr.: NlA .I;!PERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/A ~$GGED T.Pennington I~~ECKED S.Huang
OF PACK 

FR TOTO TYPETYPE FR 

o
I 
a..

:::::!<l::o a::
(J)CJ-

TYPE OF 
NO.3: NJANO.1: NJA NlA NlA NlANlA LOG OF BORING NB-08 SEAL 
No.4: NJANO.2: NJA NlA NlA NlA NlA (Sheet 1 of 2) 

FIELD TESTS SAMPLES INDEX PROPERTIES 

I MATERIALt-
a..""W<I> DESCRIPTION
O~ 

~ inr.h~~ A-"nh"lt
•.' '.,-1: Silty SAND (SM) with gravel - FilL-;"~""'J; FIII-'" 

lean CLAY (Cl) with gravel
 
Moist, dark gray
 

Sandy, silty CLAY (Cl-Ml) with gravel 
Moist, light gray 5-~ 

24 
Very stiff, moist, gray and brown mottled 

Sandy lean CLAY (Cl) 

=1·: 
- ~ 

Poorly graded SAND (SP·SM) with silt 
Loose, moist, gray and brown mottled, fine 10 ­
sand..... 11 

S1lT(ML) 
Stiff, moist, gray and brown mottled 

-

75
=1 LeanCLAY(CLj------------ 15- "
15 ~
3'\ 11 

32 89sm" m,;,l, 9"Y ,,' ",,"" mo""" ~ 

-I
70 

20- l"\20~1 4r'\ 15 
31 93 2850 

~ 

25- l"\ 
5['\ 15 

25~1 
35 90 2150 

~~ lean to fat CLAY (CUCH) ~
 
~~ Stiff, moist, dark greenish gray
 

-~~ 
5030-~~ 

~o 

100 
psi 

-~~ 
-~~ 
-~ ~ f-;>5 
~ ~ 

35 J:,'.. Silty SAND (SM) 35- ~ 
- ~t .,~~: : Medium dense, moist, brown, trace gravel 7 " 24 21 104,ms IPROJECT NO. 28649330.02520 

NOTES 

Dry to 5', begar 
rolarywash 

Ll=S1 
PI=28 

+#4=0% 

IFi9:e-11 
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SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-08 
Santa Clara County, CA Continued- Sheet 2 of 2 

z o 
o 

~I MATERIAL >a.. NOTESWz­::::!« ...J'"DESCRIPTIONoa: w~(J)CJ .. , . -#200 34% 
: ~.~d . 

- .. .. . 
• • ·aD_-- .:<.:: -50 
s ". ,"•• 

40 - :.:~~ •• 40- 8IT
fi .•" ,,6._.• 23 

No recovery 
_~ ~Clay seam 

· .';":... 
=~ ?;: :r-Increase in gravel 

· ~."..' 
45 -tt..: ~~.I"' -::-an:":d;--T.. ~~;-;-w:-e;;-II--g-ra-;d-ed-;-G=R=A7:V-;;E=:-L---;(:;;;G:-;W:--G~M;-;):-W---;i:;;-th-s~il;:-t 45- 9 IT 

15°/5" 
Vibration Test 
46'

;8 sand WAf r 
- :.:,. Silty, clay~ SAND (SC-SM)
 
_;.-: Medi1udm ense, mOist, gray and brown
 
_ / mott e ,trace grave l
 

f-40 
50- i"\:50 -/ 

3.5 2310['\ 26 101 3120 
~-I~ Lean CLAY (CL) 

Stirf, mo''', I;,h. ,,~o,"' ,"y, .,OC, ,'~I 

35 

55- i"\: 
3111 i'­55:. 

~ 

Vibration Test 
57' 

30 

60 - r-Medlum, light greenish gray, fine sand 
18 24 1410102 

I ~5 

65- i"\:65-1 1513['\ 25 1600104 
~ 

Vibration Test 
67' 

2070_11 
30r-Stiff, gray, increase In sand 22 107 2750 

- 15 

75 ­ 75- i"\: 
3215['..-

~ 

Vibration Test 
77' 

10~ 
SILT (ML) 

38
~~rr;til~~~o~~;}eIlOwish brown to light 

-
L-aonoM OF BORING AT 81-1/2 FEET 

-

IPROJECT NO. 28649330.02520 IFi9:C-ll 
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SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (It): 82.20 (approx) 

BORING LOCATION: 101 and Marburg, San Jose TOP OF WELL CASING ELEVATION (tt): N/A 
DATE STARTED: 9/25/02DRILLING Pitcher Drilling Company DRILLER R.J.

AGENCY DATE FINISHED: 9/25/02 

DRILLING COMPLETION BORING: 101.5 (It) 
EQUIPMENT DEPTHS WELL: N/A (It) 

SAMPLING Modified California, Shelby Tube DRILLING Rotary Wash DRILL BIT 4-7/8 inch METHOD 

SIZE AND TYPE N/A
OF CASING 

TYPE OF 

METHOD 

FROM N/A TO N/A b't;f~(tt) FIRST: N/A ~COMPL.: NlA ~24 hr.: N/A ~ 
PERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/A ~~GGED C.Rambo I~~ECKED S.Huang
OF PACK
 

TYPE
 FR TO
 
TYPE OF
 

TYPEFR TO 
NlA NlANO.3: NlANlANlANO.1: NlA LOG OF BORING NB-12 

SEAL (Sheet 1 of 3) 

FIELD TESTS 

NlA N/ANO.4: NlAN/A NlANo.2: N/A 
SAMPLES INDEX PROPERTIES 

J: MATERIALI­ NOTES0.. 0
UJ<1> DESCRIPTION 
o~ 

lean CLAY (Cl) with gravel· Fill
 
Very stiff, moist, gray brown, asphalt
 

23 ~-II concrete debns ~~ [-£0 

23 
Began rotary 
wash at 6.5'5 -1'-WUh""" ,+15 

~----------------_!~~
~:;: • Silty SAND (SM)
 -:+ Medium dense, mOls\, gray and brown
 

10 -~:.:~:: mottled
 10- '\
183"~ 

70 

15- 4"" 22 Ll=5429 98 4320 
~ PI;28 

-65 

20­
195\­

~ " 
f-60 

25­
6\- 15 

25 ­

28 98 2040- ,--Sliff, with sand ~ "

3o~1
[-55 

30- ~ 

7~ 17 
~:1.-LoM,,",, 

-50:1 
35­ '\]35 ~ Lean CLAY (Cl) with sand 13 

I
8'J-. B moist, dark greenish gray 20 113 1180 

PROJECT NO. 28649330.02520 IFi9: C·12 



1/14/04 BARTl 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-12
 
Continued- Sheet 2 of 3
 Santa Clara County, CA 

FIELD TESTS SAMPLES INDEX PROPERTIES 

MATERIAL 
NOTES 

DESCRIPTION 

40
 

45
 

50
 

55
 

60
 

65
 

70
 

75
 

80
 

40
 
9 26
 

0
 

45
 
26
 104
 1590
23
 

35
 

50

Silty, clayey SAND (Se-SM) with gravel nVery dense, moist, dark greenish gray +#4=34%
 

-#200=16%
 
30
 

10
 136
 

lean CLAY (Cl) 55
 
Very stiff, moist, light greenish gray
 29
 4240
21
 109
 

5
 

60
 100
 
200
 
psi 

20
 

65
 
25
 

15
 

poorx graded SAND (SP-SM) with silt 70
 
Me ium dense, moist, gray
 26
 

lean CLAY (Cl) 
Very stiff, moist. gray and brown mottled 10
 

75
 
53
 21
 107
 6390
 

80
 
49
Silty SAND (SM) 

lean CLAY (Cl) 
Stiff. moist, gray 

PROJECT NO. 28649330.02520 Fig: C-12
 



'" 4/04 BARTl 8790E GPJ 

LOG OF BORING NB-12 
Santa Clara County, CA 
SV RAPID TRANSIT CORRIDOR 

Continued- Sheet 3 of 3 

INDEX PROPERTIESSAMPLESFIELD TESTS 
w

0
z 

I L5 0>~> >-
Ula. I ­ 0: wI­ ~~~ I 0: Ul II:l- I ­J: ~ lLW~J: 

U:c zMATERIAL en Ul en>Ul Ul 0: ... =>w ~ ZlI: zr­ >a. r-~ CD:>::: NOTES:>::: a 1-1­Ul UlUl OQ. wUl 3: iiia.­w"":::!«[b<=­ ():=­ 1-> ::20. !!!zz:=­ 0­ o::Ea:c..J Q) >-ZCWIDDESCRIPTION ~oall> «lI>00: ::>>­8~ II: w 8­w~o! 0.0­ >0­ ~8~ OO~o~ 58~:9:ZI- a:~ ffi~0.<:::­ ~~(J)CJ 
85­85 -

~ 3118~ 
V 

:'>.­Silty, clay~ SAND (Se-SM~ 
Medium ense, moist, dar greenish gray 

I 
-5-.;? 

lean CLAY (Cl) 
Very stiff to hard, mOls\, gray and brown
 
mottled, trace fine sand
 

-
90­90 ­

I 
4419~ 

flo.­
-10 

I 
95­95 ­

44
 
.--Light brown
 

20~ 
flo.­

H5 

~OO-100 ­ I~ 3421~ 
- 1-20

OnOM OF BORING AT 101-1/2 FEET -

-
105 ­ ~05-

-
- 1-25 

-
-

110 ­ nlO­
-


-
 f--30 

-

-


15 ­ n15­
-
- 1-35 
-

-
120 ­ n2O­

-


-
 1-40 

-
-

125 ­ ~25-

-
- 1-45 
-

-
130 ­ ~30-

-

-


I.IRS 
"n 

IPROJECT NO. 28649330.02520 IFig: e-12 
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SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 

1/14104 BART. 8790E.GPJ 

GROUND SURFACE ELEVATION (II): 86.00 (approx) 
BORING LOCATION: North 30th St and East St. James, San Jose TOP OF WELL CASING ELEVATION (It): NlA 

DRILLING DATE STARTED: 11/17/02
Pitcher Drilling Company DRILLER R.MedinaAGENCY DATE FINISHED: 11/18/02 

DRILLING COMPLETION BORING: 101.0 (It) 
EQUIPMENT DEPTHS WELL: N/A (It) 

SAMPLING DM U-Sampler, DM PistonDRILLING Rotary Wash DRILL BIT 4-7/8 inch METHODMETHOD 

SIZE AND TYPE N/A ~~~~clkOF DIST: UNDIST:OF CASING 

TYPE OF FROM N/A TO N/APERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/AOF PACK 

TYPE FR TO TYPE
TYPE OF 

NO.1: NlA No.3:N/ANlA NlA 
SEAL 

NO.2: NlA NlA No.4: N/A 

FIELD TESTS 
NlA 

I MATERIALI­c..c 
WO> DESCRIPTION 
o~ 

1680 

1550 

990 

~~GGED T.Pennington I~~ECKED S.Huang 

FR 

NlA 

NlA 

TO 

NlA 

NlA 
SAMP

L

LES INDEX 

OG OF 

PROPERTIES 
(Sheet 1 of 3) 
BORING NB·13 

NOTES 

I-

l 89 18
lv 
I ­

5- 1­

2 ,-, 78 20 
1 

I ­

10- ~ 
3 "'c 61 150 
~ psi 

15- ,-­
4 '-' 67 13 

-

20- ~ 
'" 2005 ~ 78 psi 19 113 UU Test .Ci:. 

25- I-
Poorly graded SAND (SP) 

25 -::::::;::::::: Medium dense, moist. brown 

lean to fat CLAY (CUCH) 
Stifl, moist, gray brown =~~ 

-~~ 

30 ~~I.--Gmd~ d"k ,my 

=~~ 
35 ~I~+Grades gray brown 

6 I'-' 56 17 
1530 I ­

30- ~ 
2257 .... 78 

UUTesl1520 ~ psi 35 99 

35- ­

-I
51
 
10-1
 

~~
 15-~
 

-
20-1
 

.2Inr.h",. A-c;nhalt -' 
lean CLAY (Cl) -85 

Stiff, moist, brown, trace fine gravel 

Fat CLAY (CH) 
Stiff, moist, dark brown f-oo 

75 

lean CLAY (Cl) 70 
Medium, moist, brown, trace line sand 

-65 

- ~: -50 1600 8 '-' 100 22 
• ~ -----'----I.....--....~~........L......---J....-.I.......-.l-.,---l-.----I
 

V~ IPROJECT NO. 28649330.02520 IFi9: C-13 



1/.4/04 BARTl 8790E.GPJ 

LOG OF BORING NB~13 
Santa Clara County, CA 
SV RAPID TRANSIT CORRIDOR 

Continued- Sheet 2 of 3
 

I
 
NOTES
I ­ MATERIAL 

o...c 
UJ " DESCRIPTION 
o~ 

SAMPLES INDEX PROPERTIES 

40
40
 
9
 \.. 83 275
 

5
 1840
 '" psi 

45
 
10
 ~ 78 275
 

0 3500
 ~ psi 

50
 
11
 ~ 78 350
 UU Test35
 3125
 '" psi 23
 104
 

LL=35 
PI=16 

55
 
12
 ~ 89 250
 

30
 ~.. psi3180
 

60
 
13
 ~ 78 325
 

25
 3220
 '" psi 

65
 
83 300
 

20
 psi 22
2880
 106
 UU Test 

70
 
15
 '- 78 300
 

15
 2950
 " psi 

75
 
\,. 350
 

10
 16", 78 psi
3830
 27
 UUTest99
 

80
80
 
17'" 375
 

3950
 '" 78 psi 

PROJECT NO. 28649330.02520 Fig: C-13
 

.-Grades brown and gray mol1led 55 

50 

70 

60 

65 

75~~~------------------­
lean to fat CLAY (CUCH) 

Very stiff, moist, gray brown, trace fine to 
coarse gravel 

45-*~~------------------­
lean CLAY (Cl) 

Very stiff, moist, gray, trace fine gravel 



1/14104 BART. 8790EGPJ 

SV RAPID TRANSIT CORRIDOR 
'. 

LOG OF BORING NB-13 
Santa Clara County, CA Continued- Sheet 3 of 3 

FIELD TESTS SAMPLES INDEX PROPERTIES 
z 

r5 I~ w 
Q > >­ 0> 

0 l­ ll. I­ W a: wf­
woo I 

:::c I MATERIAL <l: l- I­ I :::c a: w ~Ulf-

I­ W w (f) a:--I w 
~ ~ 

O:z 
~ u.WCJ 

Il.. > I-~ CD w 
=>w ZO:z NOTESIl.. e ~<l: We ~ ~ W Ww f-f- Vi OQ. wDESCRIPTION g~ 8~ 1-> Il..­ :::;:ll. 

~ .. 0­ !!2zw'" -l'" zc w3l >-zc o::<o:c 
o~ 00: w~ <l:'" <l:w :::>>­ --18 ~8l 0: UJ & 58~~(f)CJ ll.~ ll.a. >3 3:--1 0::::­ ZI- a:~ CD, 00_ 

85 -I 85­
18~ 400 

ro 3780 
78 psi 30 96 UUTesl 

~~ 
C>. LL~55 

PI~28 

~~ 
90 - ~~ 90­ f­

~~ 5 19 IV 100 44 

II I SILT (ML) f­

~ 
\ t;% ~1~~ ~~~t. gray and brown mottled. r 

- Silty CLAY (CL.M~ 
Very stiff, moist. ark gray, with silt lenses 

95 - ~ 95­ f­

- HO 2630 20 IV 89 53 

~ 
I­

-

-

~-

100 ~ 
~OO- f­

:zH:: Clayey. silty S~i~/~~~(;JV finp. ""nn 21 100 50/4" 

LOnOM OF BORING AT 101 FEET 

'v 

-
-

105 - 05­
- 1-20 

-

-

110 - ~ 10­
- f--25 

-

-
-

115 - ~ 15­
- f--30 

-

-

-

120 - ~20-

- f--35 

-
-

-

125 - ~25-

- f--40 

-

-

-

130 - 1130­
- f--45 

-

IRSl- IPROJECT NO. 28649330.02520 IFig: G-13 



1114/04 BART. 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR ,.S t CIara C t CAan a ounlY, 
GROUND SURFACE ELEVATION (It): 86.00 (approx) BORING LOCATION: Norlh 30th St and East SI. James, San Jose TOP OF WELL CASING ELEVATION (It): NJA
 

DRILLING
 DATE STARTED: 11/24/02DRILLER R.MedinaPiicher Drilling CompanyAGENCY DATE FINISHED: 11/25/02 

COMPLETION BORING: 71.0 (It)
 
EQUIPMENT
 
DRILLING 

DEPTHS WELL: N/A (II) 

SAMPLINGDRILLING N/ADRILL BIT 4-7/8 inchRolary Wash METHODMETHOD 

NUMBER OFSIZE AND TYPE DIST: UNDIST:N/A SAMPLESOF CASING 

WATER ~TYPE OF FIRST: N/A ¥COMPL.: N/A ~24 hr.: NJAFROM N/A TO N/APERFORATION N/A DEPTH (It) 

SIZE AND TYPE LOGGED ICHECKEDFROM AS TO NOTED E.Nlambakwa S.Huang#3 Sand (see diagram) BY BYOF PACK 

FR TO FRTYPE TYPE TO
TYPE OF 

68,S'NO.1: Bentonite Chips 40.5' NO.3: Cement Grout 32'0 LOG OF BORING NB·13A SEAL 
NO.2: Bentonite Chips 38,S' NO.4: NJA32' NJA (Sheet 1 of 2) 

FIELD TESTS 

NJA 
SAMPLES INDEX PROPERTIES 

wz I~IL5 0>> >­Q 0.. I- a:~ wI­l- II- l-
w

w ~~~a:I CC zI MATERIAL I lLW<:>en<t: enI ­ a:....J > zCC z='wI ­ CD>~ ~ Ww 1-1­ NOTESw 0 3: oo..wUi::!~ 
w w w 

WID :::!:o..fu~ oc w zc 1-> 0­ !!1z >-zc o::EcccDESCRIPTION 
~ 

fu~....IQ) g~oa: 
~ 

<l:w ~o ZOl-cn~>-0'" <l:'"o~ 
(J)~ 00_0..E- >3 3:....J O~ ZI- a:E ffi~ ~8l cc W 8- ="U(/)..9:w:=- 0.. =­
li.. Asphaltic Concrele over 6 inches brown r.
 

-
 ~~ "r.";'v"t with ....ntf -£5
 
.•• CI~ey GRAVEL (<:iC) with sand - FILL
 Jl 
,A~" oist, yellowish brown Fill 

Lean to fat CLAY (CLlCH) 
Very sliff, gray, medium to high plaslicity ~~ 

~~ 5- lEI;i5­ 1649 

f-ao 
2EE193.<1~~ ,G"',, "'nd, 

3EEp.193.<1 

10 ­ 10­II 
4EE75~~ 1520 

5 lEEI'G"',,,,;1h", "md 1868 

6~15­1890 

70~~ 7 lEE1190 

15 -

I~ ,G""'" "nd, 
8 lEE952~~ 20­20 
9~-65 193<-~~=:J- Unable to 

advance vane 
past 21' 

:::::::::::::: Sand pocket 21 to 22 leet 

=~ -ff ~ Sand "eke' " to 251",.......
25 25­
-60~II S~ "ek" 25 to ~ I", 

10EI;i1846

30~~~ 11 EE1353 

12EE1425 

13 EE193.<1 35­35~1 
-55 

30­

~uRS 
f-50 

IPROJECT NO. 28649330.02520 IFig: C-14 



1/14/04 BART. 8790E GPJ 

SV RAPID'TRANSIT CORRIDOR LOG OF BORING NB-13A 
Santa Clara County, CA Continued- Sheet 2 of 2 

MATERIAL
 
DESCRIPTION
 

1>1934 '''I=£' 

1649 151:1 

40­ Vibrating Wire 
161:1 Piezometer 

P4·1 installed a 
40' 

1478 

171:11>193< 

45- 181:1
19~ 

-40 
191:1

19~ 

20~19~ 

50­

35 

55­
30 

60­
25 

65­
20 

Vibrating Wire 
Piezometer 
P4-2 installed a 
70' 

70­

LOTTOM OF BORING AT 71 FEET 

-

75 ­ 75­
-
 10 

80 ­ 80­

-

-1-0.........


IPROJECT NO. 28649330.02520 IFi9: e-14uRS 



1/14/04 BART. 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (ft): 87.00 (approx) 

BORING LOCATION: North 28th St., San Jose TOP OF WELL CASING ELEVATION (ft): N/A 

DRILLING DATE STARTED: 10/31/02
Pitcher Drilling Company DRILLER R.J.AGENCY DATE FINISHED: 10/31/02 

DRILLING COMPLETION BORING: 101.5 (ft) 
EQUIPMENT DEPTHS WELL: N/A (ft) 

SAMPLINGDRILLING Rotary Wash DRILL BIT 4-7/8 inch Modified California, SPT, Shelby Tube 
METHOD METHOD 

SIZE AND TYPE N/A
OF CASING 

TYPE OF FROM N/A TO N/A ,[;,N~~(ft) FIRST: N/A¥COMPL.: N/A ~24 hr.: N/A -"!PERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/A §$GGED C.Rambo I ~~ECKED S.Huang
OF PACK 

N/A N/A NO.4: N/A 

N/A N/A NO.3: N/A 
TYPE OF 

SEAL 
NO.1:N/A 

NO.2: N/A 

TYPE FR TO TYPE FR TO 
N/A N/A 

N/A N/A 
LOG OF BORING NB-14 

(Sheet 1 of 3) 

FIELD TESTS SAMPLES INDEX PROPERTIES 

I 
I­
o..=­
w" 
o~ 

~ 
I 
0.. 

::::!« 
au: 
(J)C) 

MATERIAL 
DESCRIPTION 

NOTES 

+#4=0 
-#200=90% 
-5micr=28% 

Ll=52 
PI=27 

52409827 

9 

28 

36 

15­ ~ 

4t'\ 
~ 

20­ f\ 
5t\. 
~ 

70 

5­ ~ 
2t'\ 21 16 115 7570 
~ Began rotary

f-ao wash 

10­ ~ 
3t'\ 11 26 99 2370 
~ 

75 

~5 

SILT (ML) 
Medium to stiff, moist, gray and brown 
mot1led 

15 %~ Lean to fat CLAY (CUCH) 
-~~ Very stiff. moist, gray and brown mot1led 

-% 
~ 
-~ 

20 - « 

_1-~~~~6~~~n;;Cip,:.h>lihe;iiIsliLJAstiP~htCa~lt;t!Co~no-cc:..-re~t~e_ov_e_r_4_in_c_h~es~---/r 
_10. ',: Sandy lean CLAY (CL) I ~~ Stiff, moist, gray-brown 1= 

5 ~II ~l'" om,. 

10 - . 
- . 

==:r With sand lens 

I 

25 - 25­ ~ 100 

71X 
200 
psi 

~ 

30­ ~ 
8t\. 18 
~ 



1/14/04 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-14 
Santa Clara County, CA Continued- Sheet 2 of 3 

FIELD TESTS INDEX PROPERTIESSAMPLES z WIrE I~ 0>Q > >­wCl. f ­ 0:~ I- w .... ~~~I 0: w<{ f- f-I O:zI LLWC)IMATERIAL (/) (/)wW W >0: ..... ::J wl ­ ~ ZO:ze.. > c:l::<: ::<: 0 NOTESw Ww ........
w OQ. we.. c We Uie.. ­::::!<{ ::2Cl. o~ 0 ­ !!1zoc zc f-> w Ql >-zc U:::Eo:c...J"W" OESeRI PTION <{wocr: ZOt-Ull::::>>­8~ 0'" <{ '" 

I-~ ~ 

W~o~ o~ gj ~ 8.Zf- ~~ ~8~ :)Uu>.,9:Cl.S >0- ~ ..... ffi~Cl.:::: ­(/)~ 

f-so
 
-


40­40 ­ I~~-------------------Lean to fat CLAY (CUCH) 2610~ Ll=57 
~ mottlmg 

32 97 2930~~ S,;II, .~''', g<ay wUh .,mem'" way 
PI=30 

f-45 

45­I~ 
~ 

45 -

I~~ 

3011~ 
~ 

f-40 

50­50 ­ ~~ .r--Increase in plasticity 

I 
2112~ 

""­
35 

8:
8: 
~ 55­55 Lean CLAY (CL) 5213~- Stiff, moist, gray and light brown monied, 21 106 5920 

trace fine sand ""­
30 

-

60 ­ 60­.r--Grades sandy, brown 
4914~ 

""­25 

poorly graded SAND (SP·SC) with clay and -v~t~: grave 
65­Very dense, moist, brown 65 -&.:iii:: 

6815Q-~..~: Slight fluid loss 
-~:::::: 20 

-~:~: 
-:-/':~: 

70­70 -W:~: K 
SO/5"16[\ 4 +#4=43% 

~ -#200=8%-M:~: 15 
~:::::: 

-;!~:~ 
75­75 -4:-:':: 

SO/
17[ 5.5"-Icl:~: 

10- :::-:.:: 
~-:.:-:

-@:..: 
- .. (~.:.:.: 

80­80 -~:~: 
60 _ ......~: 18Ug::-:': f-s-:-::...2':':-: 

- ..:::- :.-::
 

l.IRS IPROJECT NO. 28649330.02520 IFi9: C-15
 



1/14/04 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-14 
Santa Clara County, CA Continued- Sheet 3 of 3 

FIELD TESTS INDEX PROPERTIES SAMPLES z W
I~ 0> 

0 
iIi >Q >­W0.. I- cc 

WI­ ~~~I cc wI-l ­ a:I ~I LLWCjI(/) (/)MATERIAL zw >w w CC...J ::>w ~I ­ za: z0... > I-~ COw 0 NOTESw Ww $: 1-1­ u; O"-w0... ­0..."" UJ""::::!<X: oc- zc- 1-> ::2:0.. 0 ­ >-zc U::;a:c...JQ)UJ Q) 

~ ~ 

DESCRIPTION g~ UJ3l«CIloeI: OCll a:wo zOt-U):::>>- ~;;eUJ::!o~ 0..0- >0- ~~ ~8i? ooS: =>0000­0 ­ ZI- CC~ ffi~ 
~z 

0..<:::­

M
(/)~ 

r: ,. ­85­85 -

I ~t: 
r-Reddish brown clay pockets 

76 
P>­

19~ 
f-o

:~: 
Clayey SAND (SC) with gravel
 

- ' .t' .-: Dense, moist, dark gray
 

90 ­ '~ 90­
34 

~ 
20[- lean CLAY (Cl)
 

Very stiff, moist, gray and brown mottled
 
f--5 

95­95 ­
71 

P>­
4.0 21~ 

HO 

k­00­100 ­
5322~ 

- H5
 
LonOM OF BORING AT 101-1/2 FEET
 

05­105 ­
-

- 1-20 

-


-


10­
-


110 ­

- f--25 

-


-


15­115 ­
-

- r-30
 

-


-

120 ­ 20­
-

- r-35 

25­125 ­
-

- f--40 

-

-

30­130 ­
-

- 45 

IPROJECT NO. 28649330.02520 IFi9: C-15URS 
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'''4/04 BARTl 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
BORING LOCATION: 7th S1. and Santa Clara St., San Jose GROUND SURFACE ELEVATION (tt): 80.00 (approx) 

TOP OF WELL CASING ELEVATION (It): N/A 
DRILLING 
AGENCY Pitcher Drilling Company DRILLER R.J. DATE STARTED: 

DATE FINISHED: 
11/6/02 
11/6/02 

DRILLING COMPLETION BORING: 91.0 (It) 
EQUIPMENT DEPTHS WELL: N/A (tt) 

DRILLING
METHOD 

Rotary Wash DRILL BIT 4-718 inch SAMPLING 
METHOD Mod. CA, SPT, Shelby Tube, DM Piston 

SIZE AND TYPE 
OF CASING 

N/A ~~~Wcrfs OF DIST: UNDIST: 

TYPE OF FROM N/A TO N/A ;:;'t~f~(ft) FIRST: NlA ~COMPL.: N/A ~24 hr.: N/A ~ PERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/A ~~GGED T.Pennington I~~ECKED S.HuangOF PACK 
FR TOTYPE FR TO TYPE

TYPE OF 
NO.1: NlA NlA NlA No.3: N/A N/A NlA LOG OF BORING NB-15 SEAL 
NO.2: NlA N/A NlA NO.4: N/A NlA NlA (Sheet 1 of 3) 

FIELD TESTS SAMPLES	 INDEX PROPERTIES 

U
 
I
 MATERIAL c.. NOTES 

Oa: 
:::!c:: DESCRIPTION 
(/)(9 

Began rolary 

!filii 6 inches Asp~~~oncreteover 6 inches 

~~~ Si~~ clayey SAND (SC) with gravel
 
-~~7Zi7Z1"~Fa.at~ 1Il...- --../~
C'l~r;~~'~K(~~~r,~)wn ---=-­
=~	 Stiff, moist, gray brown 

755 _r-TracegraVel 
3.0 

II	 
wash al5'21 101 5940 

10 -B~HJ'l-:--------:::-:-:c:-:-:-=:-:------------+70	 10- ~ 
, 150~ lean CLAY (Cl~ 

3 78 psi-II StiN. mo;". ,;, I bm~;,h ,,,y 1433	 34 88 CRSC Test~ 

15- 150 

I
~ 

15-1 250 
87 psi 

Fat CLAY (CH) 

20 _I V''Y 'till. mo;". "'''' "",;,h ,"y 

-£0	 20- t'\ 
5 ~ 78 9 

Sandy lean CLAY (Cl) P>­-~.	 Medium to stiff, moist, gray, fine to medium
 
sand
 

-
- lean to fat CLAY (CLlCH) 

Very stiff, moist, gray and brown mottled with U:~ 
25 - reddish brown staining r"" 25- t'\ 

2.5	 6l'\ 67 23 
P>­

30- 15030 ~ lean CLAY (Cll 35 87250 

:1 
Mod;"m. ~'''. d'" "oo,;,h ,,,y 

890	 90 psi 35 87 
DSS Test

37 85 CRSC Test 

35 -t7~~~'77;'f--;;-Fa--;-t-=C~LA:7Y;-;(C=H7.l---------+45	 35­
8 ' 150 - ~to stiff, moist, dark greenish gray 933 """ 83 psi 37 84 CRSC Test 

IPROJECT NO, 28649330.02520 IFi9: C·16 



1114/()4 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF~BORING NB-15 
Santa Clara County, CA Continued- Sheet 2 of 3 

FIELD TESTS SAMPLES INDEX PROPERTIES z o L5 l:i >­
i= c.. i': w 0: 

MATERIAL <X: t;:; tu V5 0: I ffi ~ CfJ ~~ ~ > :.:: :.:: w Wujl--;:;-lDWO 3: .... ~ Ui NOTESw-=­ O_Oczcl->l:L(]) ::2c..o_O- !!lZ >-ZC­....J ll>DESCRIPTION 0'<;; O"'«"'~wW(]) ::J>-w~...J g oo:;;-o::wow~ 
o.~o..e,>.e,:>...JO- ZI-O:° lD:t:::iiOo·ooo. 

f-4o40 ­ 40­ " 
1.0 9" 100 14 

"'­-~ 

45- r-- 1503545-1 
=I 

psi
 
Fat CLAY (CHl
 

Very stiff to hard, moist, dark gray
 

10IX 87 
300 

50 -f.i~'mI----c=--...,.---,,-----=-:-:-:-:-:::-:-:----------+30 50- 1'­

I 
Sandy lean CLAY (Cll 2.75 11" 100 32-' Very stiff, moist, dark greenish gray 

~ 

:~ 
55 -K~«<+-:c:-:-:::-:::-,------:-:-----:-------------te2S 55- " SilT (Ml) with sand 2.25 12['\. 100 28Stiff, moist, dark gray, fine sand 

~ 

60- k- 15060 ­ r-zo Pushed lube 
12"

psi 
Very dense, moist, brown, medium to coarse 
sand 

Well-graded GRAVEL (GW) with sand 131~ 
300 

67 

r ­

15 65- rr 
14~ 56 51 

10 70- K 
2.5 15i"- 56 34 

Very stiff, moist, greenish gray, trace fine 
lean CLAY (Cl) 

~ 
sand 

75- K 
16["\ 0 50/5" No recovery
~ 

80- IT 50/
17 18 4.5" 

IPROJECT NO. 28649330.02520 IFig: G-16 



1/14104 BARTl 879aE GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-15 
Santa Clara County, CA Continued- Sheet 3 of 3 

z 
Q

0 
I ~J: MATERIALI ­ >--Ie..e..=­ w=­_<t: --IQ>DESCRIPTIONWill ocr w::!0:­ (/)(9 

-5~~~~;85 ­
~~~~:
~ .~.\,: ...• .­
(.::.;t~~:
 

- ~(+1~.4.;.
 

;,~j~~;
 
!!i~"~'
~:;~·~t.~~ 
~;~ •..~~ 
"~7~~~~ HO90 ­

;~~;.i~.~.. 
4.~ tI.",:' 

- LonOM OF BORING AT 9t FEET 

-
f--1595 ­

-
-

-

-

f--20100 ­
-
-

-


-

105 ­ r--25 

-
-

-

-

110 ­ 1-30 

-

-

-

-


115 ­ '-35 

-

-

-

-

-40120 ­
-
-

-
-

125 ­ ~ 
-

-

-

-

-50130 ­
-

-

INDEX PROPERTIES FIELD TESTS SAMPLES 

t5 
c.. 
l-W 
~ 

g~ 
c.. ­

I~> >­wI- a: 
WI­I a:I-W a: zI(J) w ~a: ..... ::>wI-~ OO~ w Ww 1-1­w 0 ~ e.. ­ ~c.. !i2zOC ZC o~ 0 ­1-> wlllOCl> «CI> «w =>>­ .....~~0­c..0- >0- 3: ..... ZI ­ 00""

8 ~8l 

85­

90-
18~ 18 150/5" 

95­

~OO-

~05-

~10-

~ 15­

~20-

~25-

30­

~ 
iii>-zo:;::­a:wo 

00 Q. 

w 
0> 
wWI 
~CI)I-
u.WC)za: z NOTESoll.w
o::i:a:c 
ZOl-tn 
::> U en a. 

l-IRS IPROJECT NO. 28649330.02520 IFig: e-16 



1/14/04 BARTl B790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (It): 81.00 (approx) 

BORING LOCATION: 6th St. and Santa Clara St., San Jose TOP OF WELL CASING ELEVATION (tt): NlA 

DRILLING DATE STARTED: 11/21/02
Pitcher Drilling Company DRILLER R.MedinaAGENCY DATE FINISHED: 11/22102 

DRILLING COMPLETION BORING: 102.5 (It) 
EQUIPMENT DEPTHS WELL: NlA (It) 

SAMPLINGDRILLING Rotary Wash DRILL BIT 4-7/8 inch DM U-Sampler, DM Piston, Shelby Tube METHOD METHOD 

SIZE AND TYPE N/A ~~~~C:SOF DIST: UNDIST:OF CASING 

TYPE OF FROM N/A TO N/A b't~f~(It) FIRST: NlA ~COMPL.: NlA ~24 hr.: N/A PERFORATION N/A 

SIZE AND TYPE #3 Sand (see graphic) FROM N/A TO N/A §~GGED E.N.IT.P. I ~~ECKED S.Huang
OF PACK
 

TYPE
 FR TOFR TO TYPE
TYPE OF 

60.5' 102.5' No.3: Bentonite ChipsNO.1: Bentonite Chips 32.5' 40.5' LOG OF BORING NB-16 SEAL 
NO.2: Bentonite Chips 42.5' 58.5' No.4: Cement Grout o 32.5' (Sheet 1 of 3) 

FIELD TESTS SAMPLES INDEX PROPERTIES 

U 
I I MATERIALI­ [L

NOTES[Le­ ::::!<I:
W'" DESCRIPTION00::o~ ­UJ<.9

1912 

1150 

l.~ IPROJECT NO. 28649330.02520 IFi9: e-17-

5­

Set casing to 6' 
began rotary 
wash 

20­
375 CRSC Test1r\ 72 psi 19 111 LL=21~ PI=6
 

Very difficu~
 

advancing vane
 
housing to 21'
 

25­ ~ 2502 ­ 56 
~ psi 

30­

Unable to 
advance vane 
from 31' 

35­

Fat CLAY (CH) 
Very stiff, slightly moist to moist, gray 

5 
75 

Lean to fat CLAY (CUCH) 
Stiff, brown, trace fine sand 

10 -~-~I 
70 

I~ 
Fat CLAY (CH) 

15-~~ Very stiff, gray, trace sand 

f'u5 

~ .--Grades sandy 

20 ~~~---=,---,,.,,.....,..,.,....,..,,,,..,.,..----------+ 
~~ lj; Fat CLAY (CH) =~ Very stiff, moist, brown, trace fine gravel 

25-1 
Sandy SILT (ML) 

Medium, brownish-gray 

~ Fat CLAY (CH)
 
=~ Stiff to very stiff, gray
 

30 -V-qh~ 

1>1934 

1499 

1070 

1110 

795 

1>1934 

1562 

1934 

2550 

1552 



1114/04 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-16 
Santa Clara County, CA Continued- Sheet 2 of 3 

FIELD TESTS SAMPLES INDEX PROPERTIES 
z 
o 
~MATERIAL > NOTESWe 
...JCllDESCRIPTION 
W~ 

972 ~ 

1714 40- ~ 
-40 

1934 ~ 
Vibrating Wire 
Piezometer 
P3-1 installed a 

1934 ~	 42' 
Unable to45­45 advance vane 
1048'35 1934 ~ 
UUTest 
CRSC Test 

';c..... 24	 1003 72~ Lean to fat CLAY (CUCH) 2100 
< 

22 106-~ ~	 Very stiff, mOist, brown, trace sand, medium
 
to high plastiCity
 50­50 -~ 

~ 30 
~ • Grades with gravel ~ ~ 

- ~~ ~.{ Well-graded SAND (SW-SC) with clay and
 
.~~. gravel
 4 67 66 
~~; Very dense, moist, brown and gray 12	 118 +#4=20% 
J:."' (~J: -11200=10%55 -,;, :"'.;. 55­

~~~: 25 

~~~: 
litI.l ;;;f. -
~ ~ =r Clay pocket and fine to medium sand in sv 56 ~~!-~..~,,: sample 28 +#4=0%. , "'~ - -#200=57%60­60 -~.'\ ;iiE. Vibrating Wire 

.ok t1j:
VI '.1.', 20 Piezometer 

P3-2 installed a ... ~~: 
60';~. Z":~~ ~~ ------------------ ­.• ~'\ Well-graded GRAVEL (GW-GM) with silt and
 

:,,'. sand
 
~.....~~~ Very dense, moist, brown, medium to coarse
 

65 - -. ~;~ sand
 
_1i ~.~
 15..... 
- .' t;! 

~ 

-: ':<..: ~ Silty SAND (SM) f-­

f .'.~.'" .. Dense, moist, gray, trace gravel, with dark
 3" cobble stuck 
7 1,-, 11 43 in sampler-. *•••• brown clay pockets . '. ~.;". Fe	 shoe. Gravel'.". : 70- 8 '\. 10	 slough70 _~",: .Becoming clayey at 70 feet prevented

10 piston from 
-~A-' ,~ Silty, clayey SAND (SC-SM) with gravel 9 50 50 advancing 
~.~ Very dense, moist, gray brown with reddish 
~ .. brown staining 

75­75 -R .. 
l ­_11iir.~·;·#.i~~~~~ILin~,·g7~hRt~~~r.?~,;wn~,;lc~la:y~s:e:a:m~w:i:th~9~r~av=e:l~fr~0~m~7~6~-5 so/

10 ,-,	 73 5" 
1

I ­:~~I~I 7i.~J::~=~~~~~~ ~;'J~~oo 
80­80 -,:~::~: 

l ­WeJl-grBded GRAVEL(GWj with sand- - - - -{) so/
11 ,--,	 52 5.5"I": "'" Very dense, moist, brown, medium to coarse 1-~"'.. I­.~.. ~: sana 

-~·.'t~-'- ~~ .. ....I.IS IPROJECT NO. 28649330.02520 IFi9: G-17 



'''4/04 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-16 
Santa Clara County, CA Continued- Sheet 3 of 3 

FIELD TESTS INDEX PROPERTIES SAMPLES z WLfj 0>> 1<Q >­
0­ W wW:x:f-U c: 

I
 w~
 ~(/)t-:I: c: Wf- f-I O:z ,,-wCjIMATERIAL (j) wW >w C:..J ::>w ~t ­ ZO:zCl. ~ 
zc 

t-~ m w ~~~ ~ NOTES0Www ~ (jj OlL WCl. UJee Cl. ­u_~« !!!z:::!:O-Uc f-> 0­ u::;o:c..JCD >-zeUJ CD UJGlDESCRIPTION c(<Il ~o zOt-CI)ocr: Ou; ::>>­ ...18 0: W ~UJ~o~ 00_ :,)(J(J)S:a::E m""o~0-::: ­ ~s >~ ~~UlCJ 

85­:::"!I~85 ­ ....... Zf- ~8l 

-~:.:~ 50/12,-, 60.~ '~.~.. ~.! 
~ .... 1-5 

-
- •.~.:. 

... ."'.- .... 
4" 

;~.:~ 90­90 ­
l ."e,_....'

­

I 
HO 

50/:.:'.'.....~ 13,-, 38 2" 
lean CLAY (Cl) -

- Hard, moist. greenish gray, trace fine sand 

I 95­95 ­
-

14 v 

1-15 
100 46 

I 
3600 

-

00­
1-20 

100 ­
,.--, 200• Light brown Pushed lube 

40015X 100 18"4150 n~; 

LOTTOM OF BORING AT 102-1/2 FEET 

05­
f-25
 

-

-

-


110 ­

105 ­

10­
-30 

15­115 ­
- f-35 

-
-

120 ­ 20­
-
 -40 

-
25­

-

125 ­

45 

-
-

-

130 ­ n30­
- 50
 

-


IPROJECT NO. 28649330.02520 IFi9: G-17..rRS 



1/14/04 BARTl 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (tt): 88.50 (approx)

BORING LOCATION: Lightson Alley and Santa Clara St.. San Jose TOP OF WELL CASING ELEVATION (ftl: N1A 

DATE STARTED: 11/12102DRILLING Pitcher Drilling Company DRILLER R.Medina DATE FINISHED: 11/12102 
COMPLETION BORING: 101.5 (tt) 

AGENCY 

DRILLING 
DEPTHS WELL: N/A (It) EQUIPMENT 
SAMPLING OM U-Sampler

METHOD 
DRILLING Rotary Wash DRILL BIT 4-7/8 inch METHOD 

SIZE AND TYPE N/A ~~~~c~SOF DIST: UNDIST:
OF CASING 

TYPE OF FROM N/A TO N/A ~t~f~~\tt) FIRST: N/A YCOMPL.: N/A .Y. 24 hr,: N1A :i!
PERFORATION N/A 

FROM N/A TO N/A ~~GGED E.Ntambakwa I ~~ECKED S.HuangSIZE AND TYPE #3 Sand (see graphic)
OF PACK 

FR TOFR TO TYPETYPE
TYPE OF 34' 43.5'70.5' 101.5' NO.3: Bentonite Chips NO.1: Bentonite Chips LOG OF BORING NB-17 

SEAL o 34' (Sheet 1 of 3)45.5' 68.5' NO.4: Cement GroutNO.2: Bentonite Chips 
SAMPLES INDEX PROPERTIESFIELD TESTS 

u 
I I MATERIALI­ 0... NOTESo...=­ ::!<l::W Q) DESCRIPTIONoa:o~ ­ UJ~
~ 

Lean CLAY (Cl) FilL
 
Grayish brown. traces of fine sand and fine .t
 
gravel, some red brick fragments
 

FILL
 

Fat CLAY to Elastic SILT (CHlMH) v5-~ Medium to stiff. brown. slightly moist 
5­5-~ 

1692~ .:=J- Gravel and sand from 6 to 7 feet 
Unable to 
advance vane 
housing al 6'-eo -~ 1271 

1415 10­
10 -~ 

1605 

913 

75 
~----:~:::-:-:::-:-:-::::-::------------l 1190 

Fat CLAY (CH) 
15­15 ­ Stiff, olive gray 

1021 

-~
 
~
 1231% 70 

1353 20­
20 -Il-c,"ooo MOO W," ,~."~ mo""_ 
~ Fat CLAY (CH)
 

-
 Stiff to very stiff. gray and dark gray, trace 193<1
 
sand
 

-65 
1934 .-Grades sandy, greenish-gray with dark
 

green mottling
 25- ­25 
1 v 100 21'-Reddish-brown mottling 1450 

-

~ffi"'l~Ht-1---=--:-:--~::---_~------1-60 
Elastic SILT (MH)
 

30 - Medium to stiff, moist, gray, high plasticity
 30- ­. 2 v 100 39-~~~:-:-::---;-:-=:-:-:=:~=-:::-:-::--:-::--;:-----:------1 880 
+#4=48% 
·#200=6% 

.l~ Well-graded GRAVEL (GW-GM) with silt and -
-~.'. sand 
-~~~~·'~0·.· Gray and olive gray. fine sand. trace clay.
 
:/~ clay pocket from 33 to 34 feet
 -", -1£rf-r'i"l1--:::--:~:-:-=-::-::-:'-----__------1-,,5I Elastic SILT (MH) 

35 - Medium to stiff. gray. trace very fine sand 35- ­
3 VI 100 21·····IRS IPROJECT NO. 28649330.02520 IFi9: e-18 
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1/14/04 BART. 8790E GPJ 

LOG OF BORING NB-17
 
Santa Clara County, CA
 
SV RAPID TRANSIT CORRIDOR
 

Continued- Sheet 2 of 3
 

~ 
I
 MATERIAL 
a.. NOTES

::!< DESCRIPTIONOcr: 
(J)(!J 

SAMPLES INDEX PROPERTIES 

...., ... +#4-0Silty SAND (SM) 
-#2()(}:31 %Medium dense, gray, trace to some clay 

- ~:~~;: : -50 . ~ :<..' .:
'11---=--=---::-:-:-=--=--------------+

Fat CLAY (CH) 40­40 ­
Stiff, gray 

1499
 

Fat CLAY (CH) with sand
 
Stiff to very stiff, olive gray
 

193<1 

45­45 ­ Vibrating Wire 
Piezometer 
PH installed a 
45' 

193~ 

1912
rto 
50­193<1 

193<1
Lean CLAY (CL)
 

Stiff, moist, brown with green mottling
 ~ 

35
 4
 v 100 21
1350
 
-


Sandy SILT (MLl
 55­
Stiff, brown with brownish red mottling,
 
occasional clay pockets. Grades clayey, gray
 
color below 56-1/2 feet
 

55 ~ 

-

30
 25 100
 +#4=0

5
 v 100 22
• Grades with less clay at 58·1/2 feet -#200=57%1560
 20 104
- -5micr=16% 
60­ Non-plastic60 ­

-fir.+J,,+-'';"r.:t.---='5j::c--,S::-:AN:-:-=D-::(S::-:-M-::-)-----------1 25
1ty
Medium dense, gray, trace to some clay 
pockets, fine sand 

65- ­65 ­
+#4=06 v 100 34
- 29 97
 -#200=42%1300
 -Lean to fat CLAY (CUCH) 

Stiff, way with some brown mottling, trace 
organics (no organic odor) 

20
 

70- ­
Vibrating Wire 

7
 '-' 100 31
• Brown mottling Piezometer 
-

1530
 
P1-2 installed a 
70' 

15
 

Poorly graded SAND (SP) with gravel 
Very dense, brown, very fine sand, trace clay 75- ­75 -::::~.. 

8
 v 100 41
Lean CLAY (CL) 1370
 
Stiff, brown and gray -

- Poorly graded GRAVEL (GP) with sand
 
Very dense, brown, trace clay
 10
 

80- ­80 ­
9 v 50 73
 10 132
 

f-­
-~ 

-

IPROJECT NO. 28649330.02520 IFig: C-18
 &IRS 
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FIELD TESTS 

1/14/04 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR 
Santa Clara County, CA 

z 
I~Q Cl.0 .... 
l ­:r: «I MATERIAL W.... >0... ~w:::­::::!«frj~ ....J<1>DESCRIPTION g~orr: w~o~ (/)(? Cl. ~ .....85 ­ ;.t:•••• 

~ 

~..: 
j> ••• 
; .... 

f-o.... 
; ..~: 

90 ­ ~.!~':.. 
~ j>...: . 
;~: f--5

•••...•..;.~:95 ­
~ ..
I 
~ 
~ 
~...~ 

I
;. HO 

~-------------------
Lean CLAY (Cl) 

Hard, light gray, trace carbonate nodules 100 ­

-

LonOM OF BORING AT 101-1/2 FEET
 -

r15 
-

105 ­
-
-


-

f--20 

-

110 ­
-
-
-

f--25 
-

115 ­
-

-

-
30 -

120 ­
-
-

-
r35 

-

125 ­
-

-
f'-40 

-

130 ­

-

I.aIS 

>
I­
I­
W 
~ 
0:;::: ­
0'"Cl.s, 

LOG OF BORING NB-17 
Continued- Sheet 3 of 3 

INDEX PROPERTIESSAMPLES 

~ 
W 
I 
(/) 

w 
z:;:::­
«'">s, 

a: ..... ww
1-> «w 
~ ..... 

>­a:a: w:r: w 
....~ lllw ~ 0...­ :::Cl. o~w31 ::::l>­
0::;. ­ ~~ZI­

85­

,...,90­
10~ 0 

95­

f ­00­
11,-, 100 

05­

~ 10­

15­

~20-

25­

30­

WI­CC z(/) ::lw 
~ ~~0­..... 8 ~8llll"" 

50/3" 

63 

~ 
Ui 

>-z::: ­ccwu 
00.9: 

IPROJECT NO. 28649330.02520 

W
0> 
wWI 
~(/)t-
lLWO
ZCC zoo..w 
u:::;ccc
ZO..-ln
:Jc..>CI.I.9: 

IFi9: e-18 

NOTES 

Borehole cavin~ 
in during 
drilling, lost 
circulation 
(mixed very 
thick drilling 
mud) 

No recovery 
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'114/04 BARTl 8790E.GPJ 

'. SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (It): 88.50 (approx) 

BORING LOCATION: Market St. and Santa Clara St., San Jose TOP OF WELL CASING ELEVATION (It): NIA 
DATE STARTED: 11/5/02DRiLLING Pitcher Drilling Company DRILLER R.J.

AGENCY DATE FINISHED: 11/5/02 

DRILLING COMPLETION BORING: 91.5 (tt) 
EQUIPMENT DEPTHS WELL: NlA (tt) 

SAMPLINGDRILLING Rotary Wash DRILL BiT 4-718 inch METHOD Mod. CA, SPT, ST, OM U-Sampler
METHOD 

SIZE AND TYPE N/A ~~~~C~SOF OIST: UNDIST:
OF CASING 

TYPE OF FROM N/A TO N/A ~t~f.f(It) FIRST: NlA ~COMPL.: N/A !:24 hr.: NlA :i!
PERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/A §~GGEO T.Pennington I~~ECKED S.Huang
OF PACK 

TYPE FR TO
 
TYPE OF
 

TYPEFR TO 
NlA NlANlA NlA No.3: N/ANO.1: NlA LOG OF BORING NB-18 

SEAL (Sheet 1 of 3)N/A NlAN/A N/A No.4: N/ANO.2: N/A 

SAMPLES INDEX PROPERTIESFIELD TESTS 

MATERIAL 
NOTES

DESCRIPTION 

8 inches Asp~~~:oncreteover 6 inches ""-1 
Lean CLAY (Cl)
 

Very stiff, dry, dark brown, trace fine sand
 

>4.5 

5­

-1.-G"d" "ody, browo 
f-


Sandy SilT (Ml) -eo
 +#4=02 IV 100 19Stiff, moist, brown, fine to medium sand 13 97 ·#200=57%f­
10­10 ­

75
 
Fat CLAY (CH)
 

15 ~ t Sliff, moO!, b,,~ Md ,,,y motll"" 

150
70 300Silty SAND (SM) 58 psi 37 82 CRSCTest1 Medium dense, moist, gray 

. 
Fat CLAY (CH)
 

Stiff, moist, dark gray, trace gravel
 
150


-65 Iv 200 30 88 DSSTest 
51~ 90 psi 31 85 CRSC Test 

Clayey SAND (SC) with gravel 25­
Moist, gray, medium to line sand, fine gravel 

Well-graded GRAVEL (GW) with sand 501-£0 
6 v 50 5.5" 12Very dense, moist, dark gray, fine to coarse 122 

sand and gravel -
30­

+#4=51% 
-#200=8% 

IPROJECT NO. 28649330.02520 IFi9: C-19 
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"'4/04 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-18 
Santa Clara County, CA Continued- Sheet 2 of 3 

z 
o 
~MATERIAL > NOTESw-;=­
-lQ>DESCRIPTION 
w~ 

I ­
Poorly graded GRAVEL (GP) -50 8[V1oo 54Dense, moist, dark gray, coarse gravel 

I ­
40­

Sandy lean CLAY (CL) 
0 15Stiff, moist, gray No recovery9[ 

45- r­45 1 150701040 psi10IX 
f-

50- r­50 -f1''fHTf1'l----:::-Sa-n--:dy-S:=717"":LT::-:(::-:M:-:L)---------i +#4=0 
11 [V 100 32 26 -#200=56% 

fine sand 
- Stiff, moist, light brown, trace coarse gravel, 97 

+#4=3% 
-#200=63% 
-Smicr=24% 
LL=32 

I ­ 25 

35 PI=13 

55 ­ + Medium, some clay 55- IT
12 100 21-

-

30 

60- 1'\
60 Lean to fat CLAY (CUCH) 2.5 13[\, 56 40-~ Very stiff, moist, light greenish gray and light 

brown mottled ~ 
-

25 

65- r ­ 15065~~~ 300 
70 psi141X 

-_ - Sandy lean CLAY (CL) with gravel
 
Moist, brown gray mottled, fine sand
 r ­

20 

70- I­
70 -I Lean CLAY (CL) 

sml, mo", d"k "ooo"h ,"y, ",,' ,,,.,, 871200 151X 

f ­

15 

75- I ­75 •.-Increase in gravel 
100 8116 ,-, 

I 
1

Lean CLAY (CL) with sand r-

V,~ "iff, moi", dM< ""oi,h ,"y
 

10 

80 -!' 1; Well-graded GRAVEL (GW) with sand 
80­ IT 501Ii Very dense, moist, brown 

17 91 5.5" - :.; 

-5 

-~lJRs IPROJECT NO. 28649330.02520 IFi9: G-19 



1/\4/04 BARTl 6790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-18 
Continued- Sheet 3 of 3 Santa Clara County, CA 

INDEX PROPERTIESSAMPLESFIELD TESTS z 
Iif] I~Q > W0.. I­U f- II-l-I I MATERIAL enww a:-If ­ a. :l<: Www==­a.==­ ::d« Oc 1->...J'"W'" DESCRIPTION g~ «enocr: w~o~ 2~ >$ 

«w 
(/)(9 0...::: ­ 3:-1 
,.. ,: .. 

« 
> :l<: Wzc 

werl.:gricled GRAVEL (Gmwith sand- - - ­!,,"~I,
85 -,

"": 

...... Very dense, moist, reddis brown 

-.~::;". ,"..•.. 
-'-. ..~.-......:. ro..... 
- ....1•••....90 ~~..,..., ~:------------------ravelly lean CLAY (ell r 

d"'l:lrrl'moi~'- •.,nrii<:h hrnwn 

L.......8onOM OF BORING AT 90-1/2 FEET 
-

5 

95 ­
-

-

-
10 

-

100 ­

-

-
15 

105 ­
-

-

-
20 

-

110 ­
-

~25 

115 ­
-
-

-
~30 

-

120 ­
-
-


-

35 

-

125 ­
-


-


-
40 

-

130 ­
-

l-IRS 

>­a: 
WI-a: w lI:I zw > ::>w ~ oow 0 1-1­~ (j)tz:­

~o.. !!?z >-ZCw~ ~O' 0­;:)>­ crwu-18 ~8ii" 00.9:0­ ZI- a:~ 00"" 

85­
18118 ~0/5" 

19 51
D: 'OO90­

95­

nOO­

n05­

n10­

n15­

20­

~25-

~30-

IPROJECT NO. 28649330.02520 
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+#4=68% 
-#200=3% 
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"'4/04 BARTl 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (ft): 88.50 (approx) 

BORING LOCATION: San Pedro SI. and Santa Clara St., San Jose TOP OF WELL CASING ELEVATION (It): N/A 
DATE STARTED: 11/18/02DRILLING Pitcher Drilling Company DRILLER R.Medina

AGENCY DATE FINISHED: 11/20/02 
COMPLETION BORING: 101.5 (It) 

EQUIPMENT DEPTHS WELL: N/A (ft) 
DRILLING 

SAMPLINGDRILLING Rotary Wash DRILL BIT 4-7/8 inch DM U-Sampler, DM Piston, Osterberg 
METHOD METHOD 

SIZE AND TYPE N/A ~~~~C~SOF DIST: UNDIST:OF CASING
 

TYPE OF
 FROM N/A TO N/A ~tlf.f{It) FIRST: N/A~COMPL.: NlA ""24 hr.: N/A .\!PERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/A 13~GGED E.N.iT.P. I ~~ECKED S.Huang
OF PACK 

FR TOTYPEFR TOTYPE 
No.3: N/A N1A N1AN1ANo.l:N/A N1A LOG OF BORING NB-19 

SEAL NO.4: N/A N1A N/A (Sheet 1 of 3) 

FIELD TESTS 
N/ANO.2: N/A N1A 

SAMPLES INDEX PROPERTIES 

I MATERIALI­ NOTES
 
WCI>
 
a...". DESCRIPTION 
o~ 

2 inches Asphalt Concrete over 4 inches
 
Aaareaate Base over 8 inches Concrete
 

Lean CLAY (Cl) FILL
 
Slightly moist, dark brown, trace sand
 

SilT (Ml) FilL !-a5
 
Medium to stiff, slightly moist to moist, gray,
 
trace sand
 

5­
83 17 

5­
1020 

Began rotary 
Medium dense, gray and brown, fine to 

Silty SAND (SM) with gravel 
wash 

medium sand, some coarse gravel f-ao 

10- l ­

83 17 +#4=1%2 1V 18 107 -#200=41%~ 

Fat CLAY (CH)
 
Stiff, gray
 

75
 

1584 15­15 

1271 

1150 
70 

20­
1210 

Fat CLAY (CH) ~ 193' 
Very stiff, dark gray, some carbonate specks 

193' 25­25 ­

_ .-Grades With sand lenses
 
175


-~ 33 Disturbed 
sample

psi 

!-ao 
250

3is 100Well-graded SAND (SW) with gravel psi
Very dense, gray, fine to coarse gravel 30­

l ­

4 Iv 67 66 +#4=48%10 133 -#200=4%l-

Sandy SilT (Ml) 
Gray, with pockets of fine gravel 35 ­ 35- l.:­

S " 33 300 
'\. psI

IPROJECT NO. 28649330.02520 IFi9: e-20 
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1/, 4104 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB·19 
Santa Clara County, CA Continued- Sheet 2 of 3
 

z o 
1= 

I 

::::!« 
Ocr: 
(J)(D 

~ 
I
 «MATERIALt ­ >a.. NOTESa..=­ LU=­DESCRIPTION ...J '" 

LU~ 
~~-----------+-~~~F~::r=-=:f~"="';:;FF~::...=..;~...:;..;.;.,-----t 

~! 
-

-


40­
Fat CLAY (CH) 

6 1V 100
 20
Stiff, gray 1660
 
l-

F.;: 300
 

1740
 
7
 0 

72
 psi 
-45 ~ 

45­
-


45 ­

.-Grades silly, 1race sand 
- ~ 250
 CRSC Test

8 " 561500
 102
~ psi 23

[-40 

50­50 ­
~ Fat CLAY (CH)
 

=~ ~ ~;:lul~~f, brown, with carbonate/calcite
 
9 ~ 100
 400
 

2250
 F- psi 
35
~ 

55­55 - ~~ 
- ~ ~F~C~Y~~-------------
- ~ Stiff, gray 

91
100 32
 
10
 UU Test 94
 psi30
 

1150
 CRSC Test23
 104
 

60­60 ­

~ -~ ~ '-Very stiff 11 " 83
 275
 
2050
 P psi-~ ~ 25
 

65­65~~
Fe 

UU Test 12 "- 100 300
 21
 107
 CRSCTest3000
 ~ psi_1.-Some brown color in sample 22
 105
20
 

70 ~,/'» 70­
•• '.- • Silty SAND (SM) with gravel
-r:.:•.: ~ Very dense, moist, gray brown, fine sand
 

I ­--:i:~~ . +#4= 1%
13 ,-, 100
 50/3" 20
 110
 -#200=27%1
Well-graded GRAVEL (GW-GM) with silt and r ­15
- '~'.. 

sand~. ;~. Very dense, moist, gray brown 
75­75 - i; ~it 

-t~~; r ­

14 ,-, 73
 50/5" 12
 121
_ ...... Well-graded GRAVEL (GW) with sand 
1
-li.-. Very dense, moist, brown I ­..~ ...~. 10
 

!1!lt 

80­80 -~ -~........::
.- ...'\ "1,....
l ­

15 P=' 0 5014" No recovery.. ;~ ...1:1'·-'.I . 

- ..:._~ 

IPROJECT NO. 28649330.02520 IFi9: e-20 
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1/14/04 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-19 
Santa Clara County, CA Continued- Sheet 3 of 3 

INDEX PROPERTIESSAMPLESFIELD TESTS 
w

I~ 0>0
z 'rD > >­

() UJa.. I ­ tI:i= wf­ ~~~I tI: UJl- I ­:I: <l: O::z u.wCjI :I:C/) C/)MATERIAL UJUJUJ >tI: ..... :::>w ~I ­ ZO::z> I-~~ lDUJ NOTES~ 0UJUJ f-f ­3: oo..w0..-;:;­ w::> iii0.. ­:::!~ ~zOc ~o..1->~~ o~ 0 ­ u::Oo::c-.J4> >-zcW4> wQ>DESCRIPTION <{ong~ OU> a:wu00: :::>>­w~o~ o..9! 58~g><:>. ~~ coBffi~ ~8lo..B ~~ ZI­(/)0 0..<:: ­

85 - I::'''!I~ 85­ Driller noticedif.·.. 
softer drilling at.~..:. 85'.. ,...•.. 

SOlS"6416~•.•.•.!~--..~ - •.~ :li 
­

.. I". f-o 
~- ..... :~ 90­90 -
Ij ..•...,•.. 
.••• 

~~ ... :~
!,.'r. " 5014"17~ 30 
~-~....:; f--5
~i~'h.... 95­95 -
~ 

.~ ..:;

.~.,: 

I
 
lean CLAY (Cl)
 

I 
-


trace gravel
 
Hard, moist, light gray brown, trace fine sand, -

18 v 0 35 No recovery
-10 

~OO- r ­100 ­
19 v 94 87 

-
LonOM OF BORING AT 101-1/2 FEET 

-
15 

-

~05-105 ­
-
-

-
20 

-

110 ­ ~ 10­
-

-

-


25 
-

115 ­ ~ 15­
-

-

-

30
 

-

120 ­ h20­
-

-

-

35 
-

125 ­ ~25-

-

-


-

40 

-

130­1130 ­
-

-

IPROJECT NO. 28649330.02520 IFi9: C-20I.JRS 



1/'4104 BARTl 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara Countv, CA 
GROUND SURFACE ELEVATION (tt): 90.00 (approx) 

BORING LOCATION: San Pedro St. and Santa Clara St., San Jose TOP OF WELL CASING ELEVATION (tt): N/A 

DRILLING DATE STARTED: 11/3/02
Pilcher Drilling Company DRILLER R.J.AGENCY DATE FINISHED: 11/4/02 

DRILLING COMPLETION BORING: 71.5 (tt) 
EQUIPMENT DEPTHS WELL: N/A (tt) 

SAMPLINGDRILLING Rotary Wash DRILL BIT 4-7/8 inch OM U-Sampler & Piston, ST, Osterberg, SPT
METHOD METHOD 

SIZE AND TYPE N/A
OF CASING 

TYPE OF FROM N/A TO N/A ~t~f~(ft) FIRST: NlA ~COMPL.: N/A ~24 hr.: N/A ~ PERFORATION N/A 

SIZE AND TYPE N/A FROM N/A TO N/A ~~GGED T.Pennington I~~ECKED S.Huang
OF PACK 

FR TO
 
TYPE OF
 

TYPEFR TOTYPE 
NlA N/A NO.3: N/A NlA NlANo.l:N/A LOG OF BORING NB·20 

SEAL (Sheet 1 ot 2)NlA N/AN/A NlA NO.4: N/ANO.2: NlA 

SAMPLES INDEX PROPERTIESFIELD TESTS 

o 
::r: ::r: MATERIALf ­ =«Q. NOTESQ.=­ DESCRIPTIONw'" Oa:o:! (/)0 

3 inches Asphalt Concrete over 27 inches dry,
 
brown Aggregate Base (Fill)
-~ --........
 

Silty, clayey SAND (SC-SM) >­1:-,;.­
-~:. Began rotaryLoose, dry, dark brown, fine sand, trace tine

V 1 rv 100 10 wash a13'13 86gravel 
>­

5­5-V 
V 

+#4=0"102 ~ 100 28 6 101 -#200=24% 

HlO 10-
>­

>­
+#4=14%3,v 100 50 8 116 -#200=3%>­

75 15­

150Fat CLAY (CH) 200 42 79-~ Medium, mOist, olive gray 87 psi CRSC Test 
41 81730 4 ~ 

UUTest 
Ll=52 

70 20­ PI=242°-1~ 
~ 1255 83740 psiP-~~ 

sandy lean CLAY (Cl)
 
Stitf, moist, greenish gray with brownish
 
yellow moWing, trace fine gravel
 25­

6 X 80 20025-1 Sample was1100 psi 
sliding out of 
lube 

~ 
10089Lean CLAY (Cl) f-uo 1150 30-

7 ~ 
psi 31 92 CRSCTesl 

I 
0>­Stiff, moist, olive gray 30-1

150 +#4=0IV 225 -#200=44%f-55 35- 8 II\. 90 psi 

IPROJECT NO. 28649330.02520 IFig: c-21 

Well-graded SAND (SW) 
Medium dense, moist 

35 -



--------------------

,/1./04 BARTl 8790EGPJ 

Fat CLAY (CH) 
Stiff, moist, olive gray 

SV RAPID TRANSIT CORRIDOR LOG OF BORING r:JB-20 
Santa Clara County, CA Continued- Sheet 2 of 2
 

FIELD TESTS SAMPLES INDEX PROPERTIES 
z 
a 
f= «MATERIAL > NOTESw=­
...J'"DESCRIPTION 
w~ 

f ­

9 IV 100
 27
 98
 
f-

No recovery ­

150
 

1310
 40­
sample slid in 

psi the hole­
cuttings 
indicate olive 10~ 92 225
 
gray Fat Clay
 1420 ~ psi
 111
35
 CRSC Test 

45­

I- 150

11IX 100
 300
 

~;: Clayey SAND (SC) with gravel
 f- psi
 Unable to push 
~f Dense, olive gray, tine to medium tube past 48.5' 

--40 50­50 - ~ .--Grades more gravel at 50 feet 

- ::.:.: ~ Silty SAND (SM)
 
:~:~: : Dense, moist, olive gray, fine sand, trace clay
 +#4=5%

27
 95
 -#200=14%_: :.:.~' .. 
.t". ,'•• 

55­
-' '-:~~ ".
 

35
55 -: .;~:; • 

. . 
200
- ~~~~~ Fat CLAY (CH)
 32
 92
~: Stiff, moist, greenish to yellowish gray 250
 

31
 92
 DSS Test100 psi1270
 _ 28
 97
 CRSC Tesl
 
32
 91
 UUTest 

LL=4360­
PI=19 
Unable 10 push 
tube past 59' 

60 ~~ ~ 30
 

f- 150-~ 
No recovery.IX :0 
Cuttings 

f- indicate
65 ­ Silty CLAY (CL-ML) with sand 25
 greenish Fat65- ~ 250
 Clay
 

1050 23
 
_ ~ SUIl, d"k "ooo;,h '''I', ~Ih ,,,",,' 

14~ 95 psi 105
 UUTest 

~~~ .--Grades with brownish yellow mottling
 
70- I ­m-~ ~ 

15 ,-, 100 56
 
1
-

LonOM OF BORING AT 71-1/2 FEET 

-


75 ­ 15
 75­

10
 80­80 ­

-

~.... IPROJECT NO. 28649330.02520 IFi9: e-21 
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1t14/()4 BARTl 8790E.GPJ 

, anta CI Countv,SVRAPID TRANSIT CORRIDOR.S ara t CA 
GROUND SURFACE ELEVATION (It): 86.30 (approx) 

BORING LOCATION: Cahill 51. and Santa Clara St., San Jose TOP OF WELL CASING ELEVATION (It): N/A 
DATE STARTED: 11/1/02DRILLING DRILLER R.J.Pitcher Drilling Company DATE FINISHED: 11/1/02AGENCY 
COMPLETION BORING: 100.0 (It)
 

EQUIPMENT
 
DRILLING 

DEPTHS WELL: N1A (It) 

SAMPLINGDRILLING Modified California, SPT, Shelby Tube DRILL BIT 4-7/8 inch Rotary Wash METHODMETHOD 
NUMBER OF SIZE AND TYPE DIST: UNDIST:N/A SAMPLES 

:',! 
OF CASING 

WATERTYPE OF FIRST: N1A ~COMPL.: N1A :J:24 hr.: N1AFROM N/A TO N/A DEPTH (It) PERFORATION N/A 
LOGGED ICHECKEDSIZE AND TYPE C.Rambo S.HuangFROM N/A TO N/AN1A BY BYOF PACK 

FR TO
 
TYPE OF
 

TYPEFR TOTYPE 
NlANO.3: N/A NlANlA N1ANo.1:NlA LOG OF BORING NB-21 

SEAL (Sheet 1 of 3)NlANO.4: N/A NlANlA NlANo.2: NlA 
INDEX PROPERTIESSAMPLESFIELD TESTS 

wz '~ 0> 
() 

~ > >­Q a.. UJ [(I-
w ....[( ~~~Il- UJI- l ­ a::I: lLWc>:E (/) :I: (/)MATERIAL zUJ<t: UJ UJ >[(...I ::::J w ~ za: zI ­

>~ l<: l<: OOUJ NOTES...J~ 0UJ UJUJ ........
 Oll.wen_<t: :::Eo..Wa> oc 
I- ~ 1-> O~ 0 ­ U::;:a:c!az >-zcfu~ DESCRIPTION fu~~~ «UJ ::;)>­00: ...JaJ g~ ZO~U)...180'"o~ g8~ gs~s0..Q. >,9, ~O(/).s~~(/)(9 o~ ZI­ oo"=:;~..Jw- o..c. 

6 inches Asp':2~oncreteover 3 inches 
-~ ... ,..... ~ A 

I 
~ 50/-= SiltYSAND (SM) with gravel-t :!::: : j 1" 5.5"- !II •.•••• Very dense, moist, dark gray, subbase? FILL ~ 

- Fat CLAY (CH)
 
Stiff, moist, black
 

-I 
Ir­5­5­

17 
-60 

2.5 2~ 
Began rotary 
wash at 6.5' 

~ 

-

-
 Lean CLAY (CL~with sand
 

~ Stiff, moist, Iig t gray with light brown
 
10­mottling, fine sand 10 ­

12 
75 

2.5 3~ 
~ 

-

15­15 ­
11 

70 
4~ 
~ 

-

-
20- ~20 ­

150
--65 siX psi 

I 
25­25 ­ .-Dark brown with gray mottling 

166~ 103 220023-60 ~ 

30­30 ~Lean to fat CLAY (CUCH) 2.25 7\.Stiff, moist, brown with gray mottling, medium 316038 83~ ~-55-~ to high plasticity 

-~ 
-~ ~ 
~~ 35­35 Well-graded GRAVEL (GW-GC) with clayt;t.; 50/6"8~ 
.~ ..'. and sand J;n 

IPROJECT NO. 28649330.02520 IFi9: e-22I-rRS 



'/.4104 BART' 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF BORING NB-21
 
Santa Clara County, CA Continued- Sheet 2 of 3
 

FIELD TESTS 

NOTES 

40
 
50/4"
 10
 +#4=47% 

-#200=8% 

45
 
15
 No recovery0
 

5
 

50
 
31
 

35
 

55
 
32
 

30
 

60
 
>4.5 25
 

25
 

65
 
32
 

20
 

70
 
35
 

15
 

75
 
33
 105
22
 2360
10
 

80
 
4.0 26
 

PROJECT NO. 28649330.02520 Fig: e-22 

MATERIAL 
DESCRIPTION 

Very dense, moist, brown 

lean CLAY (Cll with sand 
Very stiff, moist, dark greenish gray, fine 
sand 

75 

45 lean CLAY (Cl) with sand 
Medium to stiff, moist, greenish gray, 
medium to line sand 

Sandy ieanCLAY(Cl)with gravel - - - - ­
50 Very stiff, moist, greenish gray 

------------------ ­
lean CLAY (Cl) 

Very stiff, moist, greenish gray, black root 

55 
tn:ICes, trace fine sand 

60 

65 

70 

80 

40 



--

--

1/14104 BARTl B790E GPJ 

LOG OF BORING NB-21 
Santa Clara County, CA 
SV RAPID TRANSIT CORRIDOR 

Continued- Sheet 3 of 3 

INDEX PROPERTIESSAMPLESFIELD TESTS 
Wz 

Iill 0> 
() 

~Q > >­ wWI0.. WI ­ cr:I- w .... ~cn.-I cr: wl- I ­J: « O:z u.Wt'I J: 

Gc 
C/) C/)MATERIAL ww W >cr:....J :::>w ~I ­ ZO:z> I-~ :;: NOTES~ COw 0 ........
w Ww oQ. wiiiw= 0.. ­0..= ~~ !Qz~o..1-> 0­.-J<D >-zc­ O=<o:cW<D DESCRIPTION ....Jow81g~ OCll «w zo .... cn00: ::J>­ ~~ O:W[w~ ~~ o~ 00_>~ :;:....J 0:::: ­ ~8~(/)C) cr: o al~ =>ocnS:0..:::: ­ o..B ZI­

85­85 ­ • Light greenish gray 
3219\~ -() ~ 

-

-

90­90 ­ • Dark greenish gray 
373.0 20~ 

I 
104 385022-5 ~ 

-

I 
95­95 Sandy lean CLAY (Cl) 74~ 21~

\ Hard. moist. gray and br'~~h ~~~~~d. ~rHO 
- ... Clayey SAND (SC)
 

Very dense. moist, reddish brown
 
- .~/0... 
-~::::::~: Poorly~raded SAND (SP) with gravel 7022TVery ense, brown::::t::::::: 

vv""100 
- LonOM OF BORING AT 100 FEET H5
 
-


-
-

~05-105 ­
- r-20
 
-

-

-

110 ­ ~ 10­
- r-25 
-

-

-
~ 15­

-

115 ­

r-30
 
-

-

-

n20­120 ­
- r-35 
-

-

-


125 ­ ~25-

- No 
-

-

-

130 ­ ~30-

- i...45
 
-


IPROJECT NO. 28649330.02520 IFi9: e-22l-IRS 



1/\4/04 BARTl 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (ft): 69.50 (approx)

BORING LOCATION: Newhall Yard, Sanla Clara TOP OF WELL CASING ELEVATION (ft): NlA 

DRILLING DATE STARTED: 7/30/03
Pitcher Drilling Company DRILLER RogerAGENCY DATE FINISHED: 7/30/03 

DRILLING COMPLETION BORING: 80.5 (ft) 
EQUIPMENT DEPTHS WELL: NlA (ft) 

SAMPLINGDRILLING Rotary Wash DRILL BIT 4-7/8 inch Modified California, SPT METHOD METHOD 

SIZE AND TYPE N/A ~~~~C~SOF DIST: UNDIST:OF CASING
 

TYPE OF
 FROM N/A TO N/A b't~f.f(ft) FIRST: NlA ~COMPL.: NlA .!:24 hr.: N/A ~ PERFORATION NlA 

SIZE AND TYPE N/A FROM N/A TO N/A ~~GGED T.Pennington I~~ECKED S.HuangOF PACK 

FR TO FR TOTYPE TYPE
TYPE OF 

No.1:N/A N/A N/A No.3: N/A NlA NlA LOG OF BORING NB·24 SEAL 
No.2: NlA N/A N/A No.4: N/A N/A N/A (Sheet 1 of 2) 

FIELD TESTS SAMPLES INDEX PROPERTIES 

o 
:E MATERIAL 

...JD.. NOTES 
Oa: 
_<l: DESCRIPTION 
(/)(9 

Clayey GRAVEL (GC) with sand· FILL
 
Dry, brown
 

_ .!- FILL • -1=I~' 
Fat CLAY (CH) ­

Very stiff, moist, dark gray, strong carbon

odor
 Began rotary:'\-"c 5- 1 ,,45 125 --IS'~,*---=---=-.,..,.-=-c------------j"'" wash 

::>...Fat CLAY (CH) 
Stiff, moist, brown and gray monied 

~~ • Dark gray and brown, becoming sandy :'\ 
10- 2" 78 11 2910 --io'~'///'" 92 3110::>... 

-~~ 
-~~ 

K:~ .---G", ",' b,~, .;'h ""'~_ ,"ly 
615- 3 ~ 72

15 -= ~~~ seams 

~ 
- ~ 

-~ 
Kf'so 520 ~ 20- 4 ~ 94 36 83 1990 LL=57 

PI=31-~ 
Silty, clayey SAND (SC-SM)
 

Dense, moist, brown and gray, trace fine

gravel
 

25- 5 IT 89 19 20 +#4=8% 
-/1200=15% 

Well-graded GRAVEL (GW-GC) with clay -40
30 -~.~, and sand 30- 6 I 94 36
 

I~.J.''';: Very dense, moist, brown and gray
 
-~I~.I~
 

Slight fluid loss-~~~ -y.t •. 
-~~~ • Increase in sand 35

35 - ":'Y~I; 35- 7 IT 56 45V··.-:1''"'.
IPROJECT NO. 28649330.02520 IFi9: G-8JRS 



1/.4104 BARTl 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG 6F BORING NB-24 
Santa Clara County, CA Continued- Sheet 2 of 2 

INDEX PROPERTIESFIELD TESTS SAMPLES z wI iIi I~ 0>0 > >­() c.. w wu>:z: 
I « 

~ a: 
~(/)t-I a: w~ ~I ~~ u..Wt:lIMATERIAL 

~ 
(/) (/)ww W >a: .....I ­ za: z=>w0... > ~I-~::.:: ::.:: COw NOTESw Ww 0 3: (f) oo-wo...e:=­ We:=­ 0... ­=:!« ~c.. 

o~ 

- "j 
~~0::::- z::::- ~> o~ 0 ­--Ja> U::Ea:cWa> >-ZCweDDESCRIPTION ..... 0011) <II)g~ocr: <w zOt-(f):::>>­w~ 2 ~~ ~ :J()U)S:(/)(9 ~~ (I)~c..<::­ c...9- >0- 3: ..... 0 ~8~z~ 

~
~:.~ '"".~ 

".
 
GO
 K 100 468e"­40­ 128 +#4=51%940 ­ ~~~ ;:>.­ -#200=7% 

I 
~~~. 

-

I 
San~ lean CLAY (Cll


M ium to stiff, moist, gray, fine to medium
 
sand, trace fine gravel
 

l'25 100 69['\,45­ 109 67019 LL=2545 ­ I'>.­ PI=9 

-

-


I 
I<­

,r-Decrease in sand content 20 67 1410~50­50 ­
~ 

I 15 100 1911~55­55 lean CLAY (Cll ~ 
Stiff, mOist, gray and brown mottled, trace
 
hne gravel
 

-

I ,r-Red brown and olive gray mottled, sandy 10 83 3512~60­ 11460 ­ 17 2840p.... 
-

Clayey SAND (SCl with gravel
 
Very dense, moist, brown
 ~ 

-~ f-5 718913[65­65 Well-graded GRAVEL (GW) with sandI!"~I~ - ...... Very dense, moist, brown ...•:. 
-!f'~'~
 
-~-~.~

I:·~··~ 

poor~ graded SAND (SP~:::::::::::::: 

1 
~ 258914[70­~~;;~m dense, wet, dar brown, trace fine 70 

I 
\Well-Qraded GRAVEL (GW) with sand
 

~Tj; dense, brown, approximately 2 inches
 -

I 
lean CLAY (Cll with sand
 

Stiff, moist, brown and olive gray mottled,
 
trace fine gravel
 '" r-5 78 2615~75­75 ­ 10423 3490:>... 

-
Well~raded SAND (SW-SCl with clay and ~~ :".~l."; grave
 

~ ~; Very dense, moist, brown
 
~r"!: +#4=39%HO 89 61~ ~':i 16T -#200=8%80­80 ­ 11:"Ilo. ~~,; 

-

LonOM OF BORING AT 80-1/2 FEET
 - Boring dry ATD
 

-
-

l am IPROJECT NO. 28649330.02520 IFi9: e-8 



Reid 6<ploration A"ogram
 

OBSERVATION WELLS
 

URS X:IMajor_Projecl\BART_SJ\95-001120Zl.00lGeolech_ReportsITM'sIBSJ3,4 Data RprMppendx A·F.doc 



1114/04 BART2 8790E.GPJ 

.RAPID· RANSIT CORRIDOR Santa CIara County, CASV r , 

~ 

BORING LOCATION: 

DRILLING DRILLER RogerPitcher Drilling Co. AGENCY 
DRILLING 
EQUIPMENT 

DRILLING DRILL BIT 6-inchRotary WashMETHOD 

SIZE AND TYPE 6-inch DiameterOF CASING 

~~~8~ATION 0.020" slotted SCH 40 PVC FROM 70' TO 80' 

SIZE AND TYPE 
OF PACK 

TYPE OF
 
SEAL
 

0 
:r: I
l ­ 0... 
o...~ ::::!<t: 

alI:
wo; 
o~ UJC) 

--
5-: 

: 
10 -= --
15 -= --
20 ­

25 ­

30 ­

35 -:. 
--

40 -:: 
-

45 -:: 
--

50 ­

55 ­

60 -: 
--

65 -=
 
-


70 -=
 
:
 

75 -=
 
:
 

80 ­
:
 

85 -=
 -


90 -=
 
-

95 -= 
100 -= 

--
105 -= 

-

FROM 68' TO 80'#3 Lonestar Sand 

TYPE FR TO TYPE 
No.1: Bentonite Pellets 66' GB' NO.3: N/A 

No.2: Cement Grout 66' No. 4: N/A0 

FIELD TESTS 

ILiJ 
00.. 

IMATERIAL 
-lo... 
-l<t:DESCRIPTION WlI: 
~C) 

. 

~ 
L BOTTOM OF WELL AT 80 FEET 

tu 
~ 

8~ 
0..0::. 

>
I ­
I ­
UJ 
~ 
()c 

~.9 

6.
~C: 
~a>

£11 
o.~ 
ii:.!!!­

a:...J 
UJUJ
1-> 
~~ 

'Sl-

GROUND SURFACE ELEVATION (tt): 92.00 (approx) 
TOP OF WELL CASING ELEVATION (tt): NJA 
DATE STARTED: 10/17/01 
DATE FINISHED: 10/17/01 

COMPLETION BORING: 80.0 g')
DEPTHS WELL: 80.0 (It 

SAMPLING 
METHOD 

NUMBER OF 
SAMPLES DIST: 0 UNDIST: 0 

WATER 
DEPTH (It) 

LOGGED 

FIRST: 18.5 ~COMPL.: NJA ~24 hr.: NJA 

ICHECKED 
BY 

FR 

N1A 

N1A 

:r: 
l ­
o...=­
W'" 
o~ 

5 ­

10­

15­

20­

25­

30­

35­

40­

45­

50­

55­

60­

65­

70­

75­

~ 
uv 

85­

90­

95­

00­

05­

C.Rambo M.LarsonBY
 

TO
 
N1A
 LOG OF WELL NW-01 
NJA (Sheet 1 of 1)
 
SAMPLES
 INDEX PROPERTIES 

W
0>>­a: 

WI-a: ~~~UJ O:z LLW~>­UJ > ::>W zO:zt:lDUJ 0 1-1­ NOTES~ (/) oo..w:::!:o.. ()- 0­ !Qz >-zc o~o:C'::>>­ O:W"~8~ oo~ 58~ R21- ~~ ffig 
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·/14/04 BART28790E.GPJ 

., an a Countv,SV RAPID TRANSIT CORRIDOR S t CIara t CA 
BORING LOCATION: 5th and Santa Clara Streets 

GROUND SURFACE ELEVATION (It): 88.00 (approx) 
TOP OF WELL CASING ELEVATION (tt): N/A 

DRILLING Pitcher Drilling Co. DRILLER 
DATE STARTED: 9/5/01 

AGENCY DATE FINISHED: 9/5/01 

DRILLING COMPLETION BORING: 80.0 (It) 
EQUIPMENT DEPTHS WELL: 80.0 (11) 

DRILLING Rotary Wash DRILL BIT 6-inch SAMPLING 
METHOD METHOD 

SIZE AND TYPE 6-inch Diameter 
NUMBER OF DIST:O UNDIST: 0 

OF CASING SAMPLES 

TYPE OF " FROM 70' TO 80' WATER FIRST: NlA 'ilCOMPL.: NlA .!.24 hr.: 13.83 ~ PERFORATION 0.020 slotted SCH 40 PVC DEPTH (It) 

SIZE AND TYPE #3 Lonestar Sand FROM 68' TO 80' LOGGED C.Rambo I CHECKED M.Larson
OF PACK BY BY 

TYPE OF 
TYPE FR TO TYPE FR TO 

SEAL 
NO.1: Bentonite Pellets 66' 68' NO.3: N/A NlA N/A LOG OF WELL NW-04 
NO.2: Cement Grout 0 66' NO.4: N/A NlA N/A (Sheet 1 of 1) 

FIELD TESTS SAMPLES INDEX PROPERTIES 

ifi rna. w 
g g > >­ 0> 

ll.. I­ 5q. oc ~~~ I I MATERIAL I l- I- u~ OC W wI-
I- w w ~~ OC...J I w > 

~ 
O::z 

~ u.wc> 

frj~ 
Cl.. --1Cl.. l<: l<: OC~ I- OOw 0 ::>w ZO::z NOTES::::!<X: DESCRIPTION --1 <X: Ww Cl.. c 

1-1­ in oo..w 
0[( w[( g~ Uc 

o.~ 1-> :::!;ll.. u~ 0­ !!1z >-Ze u:::;o::c
o!! 0'" ~~ 

W<I> ::;)>­
~c ...J8 ~8~ o::wo ZOt-~

(/)<..? $:<..? c.. - c..S C:~ o!! ZI­ oo"=: ooS: :J<..)(J).,9: 

-

5--=: 5­
--

10--=: 10­
-

'5l­-
15 --=: 15­ Water level on 

10116101 
-

20 --= 20­

25 - 25­
--

30 --=: 30­

-
35 --=: 35­

-
-

40 --=: 40­
-

45 --=: 45­
-
-

50 --=: 50­
--

55 - 55­
--

60 ~ 60­
-

65 --=: 65­
--

70 ~ 

~ 
70­

--
75 --=: 75­

-

80 L BOnOM OF WELL AT 80 FEET 
uv 

-

85 --= 85­
-
-

90 - 90­
--

95 --=: 95­
--

100 --=: 00­

105--=: 05­
-

I-.tIS IPROJECT NO. 28649330.02520 IFi9: C-25 



1/14/04 BART2 8790E.GPJ 

.SV RAPID TRANSIT CORRIDOR S t CIara t CA, an a Coun[y, 
BORING LOCATION: 

DRILLING Pitcher Drilling Co. AGENCY 

GROUND SURFACE ELEVATION (It): 90.00 (approx) 
TOP OF WELL CASING ELEVATION (It): N1A 

DRILLER Roger 
DATE STARTED: 10/17/01 
DATE FINISHED: 10/17/01 
COMPLETION BORING: 90.0 (tt) 
DEPTHS WELL: 90.0 (tt) 

DRILL BIT 6-inch SAMPLING 
METHOD 

NUMBER OF DIST:O UNDIST: 0 SAMPLES 

FROM 80' TO 90' WATER FIRST: NIA .IlCOMPL.: NIA !:24 hr.: NIA ~ 
DEPTH (tt) 

FROM 78' TO 90' LOGGED ICHECKEDC.Rambo M.LarsonBY BY 

TYPE FR TO 
No.3: NJA N1A NlA LOG OF WELL NW-OS 
NO.4: N/A NJA NJA (Sheet 1 of 1) 

FIELD TESTS SAMPLES INDEX PROPERTIES 

I~ .~~ 
W 

U > >- 0> 
ll. f- a:: wU>:I::c f- f- -0- a:: w WI- ~enl-",'" ::c U: z...JO- W W 

~~ a:..J I-
w 
al w 0

> (/) ::>w ~ LLW" 
:.:: :.:: Ww ~ 

zu: z NOTES...J« O-c 1-1- en on. wwa:: g~ ()-
o.~ f-> :::;ll. 

~~ 0- !!1z >Ze- U::Eu:e-ou; <w Wa> :::l>- -,0 

~8~3:C) ll. - Cl~ 
u: W & ZOI-(I)a.s, 1l:~ ~..J Zf- a:~ cog OO~ ::JuenS 

5-

10-

15-

20-

25-

30-

35-

40-

45-

50-

55-

60-

65-

70-

75-

80-

85-

1= ~~ 
'IV 

95-

~OO-

~05-

IPROJECT NO. 28649330.02520 IFi9: C-26 

DRILLING 
EQUIPMENT 

DRILLING Rotary WashMETHOD
 

SIZE AND TYPE
 6-inch DiameterOF CASING
 

TYPE OF "
 
PERFORATION 0.020 slotted SCH 40 PVC
 

SIZE AND TYPE
 #3 Lonestar SandOF PACK
 

TYPE
 FR TO
TYPE OF 

No.1: Bentonite Pellets 76' 78'
SEAL 

NO.2: Cement Grout 76'0 

U 
::c :c MATERIALI ­ ...JO­

-«S:i'cii DESCRIPTIONo a::Cl~ (/)C) 

--
5~ 

-


10 -=
 
--


15 -=
 

20 --.:::
 
-


25 --.:::
 
-

30 -= 
-

35 ~ 
-


40 -=
 
-

45 -= 
-

50 ~ 
-

55 ~
 

-

60 --.:::
 

-
-

65 -= 
-


70 -=
 
-

75 -= 
-


80 ­

85 ­
-


90
 L BOnOM OF WELL AT 90 FEET 

95 ­
--

100-= 
--

105-= 
:: 

l ms 



11'4/04 BART2 8790E.GPJ 

....-, 
SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
BORING LOCATION: Train Station 

DRILLING DRILLERPitcher Drilling Co. AGENCY 

DRILLING
 
EQUIPMENT
 

DRILLING
 DRILL BIT 6-inchRotary WashMETHOD
 

SIZE AND TYPE
 6-inch Diameter OF CASING 

FROM 90' TO 100'~~~g~ATION 0.020" slotted SCH 40 PVC 

SIZE AND TYPE FROM 88' TO 100'#3 Lonestar Sand 

~ 

OF PACK 

TYPE OF 
SEAL 

U 
I I
I ­ D..
D..=­ =:!e:t:W<I> oa:o~ (1)(9 

-
-

5-= 
--


10 -=
 
-

15 -= 
--

20 ­

25 ­
-

30 -= 
--

35 -= 
--


40 -=
 
-
-

45 -= 
= 

50 -= 
--


55 -=
 
-

60 -= 

65 -= 
--

70 -= 
--

75 -= :: 
80 -= 

-

85 ­
--


90 -=
 
--

95 -= 
--
-

100 
--

105 -= 
-
= 

DRS 

GROUND SURFACE ELEVATION (It): 90.00 (approx) 
TOP OF WELL CASING ELEVATION (It): NIA 
DATE STARTED: 916101 
DATE FINISHED: 916101 

COMPLETION BORING: 100.0 g')
DEPTHS WELL: 100.0 (It 

SAMPLING 
METHOD 

NUMBER OF DIST:O UNDIST: 0 SAMPLES 

WATER FIRST: NIA ~COMPL.: NIA ~24 hr.: 20.5 DEPTH (It)
 

LOGGED ICHECKED
C.Rambo M.LarsonBY BY 

TYPE FR TO 

NO.1: Bentonite Pellets 

TYPEFR TO 
NO.3: N/A N1A N1A88'86' LOG OF WELL NW-06 

N/A (Sheet 1 of 1) 

FIELD TESTS 

NO.4: N/A N1A86'NO.2: Cement Grout 0 
INDEX PROPERTIESSAMPLES 

w 
0>i'5 Ol§!> >­U a.. CI: ~filJ:wI­o§of UJ~ a:I ~ IMATERIAL 

~ 

zUJ enUJ UJ ~~t;'" u CI:...J ::>w-lD.. ~I ­., '" 
CI: 

::.:: ::.:: alUJ NOTESe5 1-1­3:CI:o. UJUJ (/) Orl.ai-le:t: D..=­ !Qz::!:a..~> 0 ­ >-zc- O:::;a:c­o~DESCRIPTION wa: W Q)g~ <tUJ &h· 201-(1)::>>­8~ 
o~ l5 ~ &. ;:)0(1),9;3:(9 a..<::. Z~ a:~ ~8~a..s, a::~ 3:...J ffi~ 

5 ­

10­

15­

20­'5l­ Water level 
2O,2O'on 
1011710125­

30­

35­

40­

45­

50­

55­

60­

65­

70­

75­

80­

85­

90­

95­

~~ 
uu 

05­

IPROJECT NO. 28649330.02520 IFig: e-27 
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L BOnOM OF WELL AT 100 FEET 
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1/14/04 BART2 8790E.GPJ 

.• . anta CIara t CASV RAPID TRANSIT CORRIDOR , S Countv, 
GROUND SURFACE ELEVATION (ft): 80.00 approx 

BORING LOCATION: 5th Street and Santa Clara Street TOP OF WELL CASING ELEVATION (tt): NIA
 
DRILLING
 DATE STARTED: 311/03

Pitcher DRILLER R.Medina DATE FINISHED: 312103
 
DRILLING
 
AGENCY 

COMPLETION BORING: 76.5 g')Failing 1500EQUIPMENT DEPTHS WELL: 74.0 (ft
 

DRILLING
 SAMPLINGDRILL BIT 5-7/8" SPTRotary Wash METHODMETHOD 

SIZE AND TYPE NUMBER OF DIST: 1 UNDIST:2 inch SCH 40 PVC SAMPLESOF CASING 
4! 

PERFORATION 0.020 PVC 
TYPE OF • FROM 64' TO 74' b't;i.f(It) FIRST: NIA ~COMPL.: 12.3 .Y. 24 hr.: 12.0 

SIZE AND TYPE LOGGED T.Pennington I~~ECKED S.HuangFROM 60' TO 74'#3 Monterey SandOF PACK BY 

TYPE FR TO TYPE FR TO
TYPE OF 

NO.1: Bentonite Chips 60' NO.3: N/A58' NlANlA LOG OF WELL MW·1 SEAL 
NO.2: Cement Groul 58' NO.4: NlA NlA NlA0 (Sheet 1of 2) 

FIELD TESTS SAMPLES INDEX PROPERTIES 
lri} W8. 0>>­0 c.. .~ c;i:: 0:~ 

WI­'0 ­ 0: ~~~I LUl- I­ ",Q)I I O::zMATERIAL u.w(!)I LULU LUf- O:-J ::>w-10.. ~ ZO::zf ­ aJl<: l<: LULU NOTESLU ~ 1-1­£~ ~-l« o"-wiii=:!~ 0..",()c 1-> ~c.. !!1zfu'" >zc 0::;: 0:: cDESCRIPTION Wu: WCl>o.~au: <{LU8~ ::::>>- frl~ 0­
20..-"10'"o! 2(J)<::J ZI- 0:0c..:::­ c..Eo il:~ 0~<::J ~-J ~8~ :5 ~ &. :::>O(J)~ 

' in"h ~
 

- lean CLAY (Cl)
 
Moist, olive gray
 

crl~ 

-
Set casing at 6' 
began rotaryGrades brown wash5­

-I·
5­

-I· 
- Grades olive gray 

10 10­-I !~U;"~~~~Y~U~)--------
~~ Moist, gray, medium to high plasticity 

15 ­ 15­II 
lean CLAY (CL)
 

Brown and gray mottled
 

20 ­ 20­

-

25 ­ 25­II· Grades dark gray 

30 30­
p~o!~~ ~~~ed GRAVEL (GP) r 

-~ Lean to fat CLAY (CUCH)
 
Moist, dark gray, medium to high plasticity
 

-~~ 
35­35-~~ 

~~ 
-~~ -~~ 

URS IPROJECT NO. 28649330.02520 IFi9: C-28 



1/14/04 BART2 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG' OF WELL MW-1 
Santa Clara County, CA Continued- Sheet 2 of 2 

INDEX PROPERTIESSAMPLESFIELD TESTS 
w 

0>015­dJ > >­u 
0.. f-U a: w .... ~~~I a: w~~ f ­ a: zI I lLwClI rJ)MATERIAL -Ja.. w"'0tiJ w >a: ..... ::;)w ~ za: zf­ 0>",a.. I-~ CD-J< :>:: 

8'ii 
:>:: 0 NOTESOQ. ww 3:a:c. Wwa..-;::­ t; .... iiia.. ­::::!< III :::2:0..f-> 0­ U::;a:<=­-z >-.Z c-UJa>DESCRIPTION UJo:UJ '" frl:;e00: :::J>­ ..... 8 a: w &~.~~~ 2o~ 00_ 58tis0 Zf­ a:e­ ~8~~~ CD:::0.. - ~~ 

~~ 
40­40 ­

45­45 ­

-

Lean Clay (CL) 
50­50 -

II· 
Moist, brown 

I·
 
Grades light gray
 

Grades brown and gray mottled 
55­55 ­

I· Grades gray 

~ 60­Grades brown, with fine sand 

Grades coarse sand, with fine gravel 

60 

=1: 
-~ 

65­65 Poorly graded SAND (SP) 
- Brown 

-

-


70 ­ 70­
Stopped drilling .......
 at 75' on 3/t/03 
Water level~, ..~ ~ Poorly~raded GRAVEL (GP) with sand- overnight was;.t: Very ense, wet, brown 

f-­
13.5' bgs..... 

F=~..•..
75­75 ­ ; 

~ ....' 

561 T~~~ 
-

LonOM OF BORING AT 76-1/2 FEET -

-

80 ­ 80­

-

-

-

-
85 ­ 85­

-

-
-

-

IPROJECT NO. 28649330.02520 IFi9: G-28 IJRS 



1/14/04 BART2 8790E.GPJ 

SV RAPID TRANSIT CORRIDOR; Santa Clara County, CA 
GROUND SURFACE ELEVATION (It): 80.00 approx 

BORING LOCATION: 5th Street and Santa Clara Street TOP OF WELL CASING ELEVATION (It): N/A 

DRILLING DATE STARTED: 3/1/03
Pitcher DRILLER R.Medina DATE FINISHED: 3/1/03 

DRIlliNG COMPLETION BORING: 81.5 (It)
EQUIPMENT Failing 1500 

AGENCY 

DEPTHS WELL: 80.0 (It) 

SAMPLING SPT~~}~~ Rotary Wash DRILL BIT 5-7/8" METHOD 

SIZE AND TYPE 2 inch SCH 40 PVC ~~~~C:SOF DIST: 1 UNDIST:OF CASING
 

FROM 60' TO 80' ~t~f.f(It) FIRST: N/A SZCOMPL.: 12.2 ~24 hr.: 13.0 ~
~~~8~ATION 0.020" PVC
 

81~~t~R TYPE #3 Monterey Sand
 FROM 58' TO 80' ~~GGED C.Rambo I ~~ECKED S.Huang 

FR TOFR TYPETYPE TO
TYPE OF NJA NJA56' NO.3: NJANO.1: Bentonite Chips 58' LOG OF WELL MW-2 

SEAL No.4: N/A N/A NJA (Sheet 1 of 2) 

FIELD TESTS 
NO.2: Cement Grout 56'0 

SAMPLES INDEX PROPERTIES 

(,) 

I I MATERIALt ­ n. NOTESn."" ='« DESCRIPTIONLU " au:o~ (1)(9 

_ 10 Inches Asphalt Concrete over 4 inches _ 

~ Lean CLAY (CL) with gravel and cobbles - ~•
 

-
~ FI~~ist, brown, with 6 inch cobbles ,.
 

~ \ean CLAY (eL) 1=11 I
 

5 ~I Moi",o",g"y
 5­

10­10 ­

I 15­
15 ~Va Lean to fat CLAY (CUCH) 

Moi", g"y, m"'om to high p'~ti,i, 

I
 
Lean CLAY (CL)
 

20­20 -= Moist, light brown 

I
251 25­

30J 30­

I
35­35~1:1~......rades_graY-----=-.w....~..l..........l.~.l...-.-...l.....J..,-------J----1
 

U.n.iI IPROJECT NO. 28649330.02520 IFig: G-29 



1114/04 BART2 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF WELL MW-2 
Santa Clara County, CA Continued- Sheet 2 of 2 

INDEX PROPERTIES SAMPLESFIELD TESTS 
W1L5 0>0)8:> >­u a. I ­U a: 

WI­ ~~~I a::6~ wl- I ­ C:I u.wC)I IMATERIAL ...Ja... www a: .... ::J zw "' 0 zC: zI- al w e:;I-~a:., "'a....J« NOTESl.:l.: Ww ~ O"-Wiiia... ­:::!~ () ­ ~o. !iiiz 
~ 

[b~ 1-> o::Ec:c>-zcWIDo~DESCRIPTION wa: 0<;;oa: g~ «w c:wu ZO~U)1rl~ 0­
::J>­~C)o~ 0 20.8 a: "co(/)C) a:e. ODE!: ::JOUlS,ZI­ ~8~3: .... ffi~a. ­

-I 40­40 
-

I 45­45 

I-
I 50­50 ­

55­55 ­

Grades brown 

-I 60­60 

..•.~ Poorly graded GRAVEL (GP) 
-i···.: 65­65 

I 
lean CLAY (Cl)
 

Gray
 

-

-


70 ­ 70­I
75 75­-I 

Poorly graded SAND (SP-5M) with gravel It: Dense ~ 
~:: - ~t:
 

t~ _iii~:: 80­
'/"///.1:
 

80 ­
44l~r~~lAY(Cl) 1~..... r 

- Silty SAND (S~J"wn
 
-


- LOnOM OF BORING AT 81-1/2 FEET 
85­85 ­

-

-

l-IRS IPROJECT NO. 28649330.02520 IFig: e-29 
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A STCORRI 100 R", Santa Clara County, CASV RAPIOTRN 
GROUND SURFACE ELEVATION (tt): 80.00 approx

BORING LOCATION: 5th Street and Santa Clara Street TOP OF WELL CASING ELEVATION (tt): N/A 
DATE STARTED: 3/2/03DRILLING DRILLER R.MedinaPitcher DATE FINISHED: 3/2/03AGENCY 
COMPLETION BORING: 84.5 (tt) DRILLING Failing 1500 DEPTHS WELL: 84.0 (tt) EQUIPMENT 
SAMPLINGDRILLING SPTDRILL BIT 5-7/8"Rotary Wash METHODMETHOD 

SIZE AND TYPE NUMBER OF DIST' 1 UNDIST:2 inch SCH 40 PVC SAMPLES .OF CASING 

b't;i.f(tt) ~24 hr.: 12.2 
'l 

FIRST: N/A 4Z COMPL.: 12.3FROM 74' TO 84'~~~g~ATION 0.020" PVC 

SIZE AND TYPE ~~GGED T.Pennington ICHECKED S H FROM 69' TO 84' BY . uang#3 Monterey SandOF PACK
 

TYPE
 TO
 
TYPE OF
 

TYPE FRFR TO 
NlANO.3: NlA NlA69'NO.1: Bentonite Chips 67' LOG OF WELL MW-3 

SEAL (Sheet 1 of 2)NlA NlANO.4: N/A67'NO.2: Cement Grout 0 
SAMPLES INDEX PROPERTIESFIELD TESTS 

a.
 w
 
0>aJ > >­uu I­ 0: w ... ~~~ I I ~~ 0: uuI-l- OCI LLWC)IMATERIAL 

-lQ. 

c.. 
zuu > enuu "'t>uu O:....Jt ­ ~ zoc z=>wQ. t ­ :;::.:: :.:: COuu a NOTES 

WCl> au: 
......Q. c (/l oo..w&~ W uu :::;c..Oc 0­ !!2z1-> >-Ze O:::;oce[b~DESCRIPTION -l<{ 

WU: ....Joo.~g~ a III oc W 0 ZOI-U')::J>- ~o 
o~ co:@ZI- c:~ 

I 
~<{ 

c..3 o~ii:~ ~8t o 0 Q. =>ocn~(/)<.9 3:<.9 c..::::. ~~ 
Lean CLAY (Cl)
 

Moist, dark brown
 

I Grades brown • Set casing at 6' 
began rotary 
wash 

=1
5­5~1 

10­1O~1 
,J 

Grades with fine sand =1 
15­15~1 

• 

Grades gray, trace fine sand 
Driller noted 
several thin 
sand seams 
from 17' to 29' 

20­20_
 
25
 

=1
• 

I 25­11=1 30­30~1 

=1
35­35~1

:1 
IPROJECT NO. 28649330.02520 IFi9: c-30LIRS 



'/14/04 BART2 8790E GPJ 

SV RAPID TRANSIT CORRIDOR LOG OF WELL MW-3 
santa Clara County, CA Continued- Sheet 2 of 2 

FIELD TESTS SAMPLES INDEX PROPERTIES 

uti] 0>5­ W 
> >­ 0> 

U 
~ 

0­ l- cc. cc w(i)::r: 
I MATERIAL I­ tD 

:0"-:' CC W WI­ ~(/)~
I .....10... ",'" 

CC..../ I w > (J) CI: z ~ u.w<:JI- w 
~~ ::::>w

:::!~ .....1« ::.:: ::.:: Ww I-~ CD w 0 3: ZCI: z NOTES
B:i~ DESCRIPTION 0...­ 1-1­ (ij oc.. wUJo: 

g~ 0­
o.~ !;;:> UJ31 ;2;0­

~~ 0­ !Qz >-ze­ U::;;CI:e­
o~ 00: 

~" 
0<;; 

3:~ 
::>>­ ~~ ~8* CI: w & zOt- CII(J)" 0­ - O-S a::~ 0:::­ ZI­ cco 00_ ~O(J).e 

40 - 40­

-

45 - 45­

-

I 
lean CLAY (Cll 

Moist, brown and gray mottled 

50 - 50­I- Grades gray 

I- Grades brown and gray mottled 

55 - 55­

60 - 60­

Grades sandy 

Grades less sand 
65 - Grades sandy 65­

" -

-

" 
Grades gray, less sand 

70 -I 70­

,.~ ..,'.'.' Well-graded SAND (SW) with gravel:.-:.~,.,,:.;.~ 

-~'j:':~l:': Brown, fine to coarse gravel, some clay ..•..,..,.~. 

pockets75 - :.;.:,,~:.~ 
= 75­

'-:l:':·~~t::~,.,..•..•.. 

~ 
- ~~~~~~;~: 
- .:.~~,!'.; 

Hole caved to~:~~~~~~:-,.,......... 77' while 

-~~~~~~:~: sampling, driller..•..,.,.,. noticed fluid•.• os'·' loss when80 - ,d.',\o .,.,. 80­-':1:':,~':tJ: 
redrilling to,.,......... 

,=.~r.av;·: 84-1/2'
~':::.;':L,'\: 

=~~~~1~~~~ ~ 
11 

):.~,..~;..: 

52_..:...... ~.;':1."\: f- •..•..,.,.~. 

85 -
LonOM OF BORING AT 84-1/2 FEET 

85­
-

-

IRSl IPROJECT NO. 28649330.02520 IFi9: C·30 
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CONE PENETRATION TESTS
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SLEEVE FRICTION (Fs) TIP RESISTANCE (Qc) FRICTION RATIO (FslQc) 
tons/sq It tons/sq It percent 

10 8 6 4 2 0 0 125 250 375 500 0 2.5 5 7.5 10 

o 

. . . . , .. 
45 ::.:::::::;: 

70 

75 

5 . 

40 . 

85 ~"-'-_ 

35 .' :.. :;.:.;.. .;:.. 2...:::t.. ::::::-:-:-. 

80 

30 

20 

50 

10 

15 

25 

I60 -­ . 
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~ 65 
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Date: 10/31/02 Surface Elevation: 87.80 feet 

Remarks: 

SV RAPID TRANSIT CORRIDOR 

CONE PENETRATION TEST Fig. e-31 
Project Number: 28649330.02520 

SOUNDING NUMBER: NC-09 

1/14/04 CONE8 8790EGPJ 
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Date: 10/31/02 Surface Elevation: 78.20 feet 

Remarks: 

SV RAPID TRANSIT CORRIDOR 

CONE PENETRATION TEST Fig. e-32 
Project Number: 28649330.02520 

SOUNDING NUMBER: NC-10 

'!14/()4 CONE8 8790E.GPJ 
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Date: 10/29/02 Surface Elevation: 87.00 feet 

Remarks: 

SV RAPID TRANSIT CORRIDOR 

Project Number: 28649330.02520 
CONE PENETRATION TEST 

SOUNDING NUMBER: NC-11 
Fig. e-33 

1/'4104 CONE8 8790EGPJ 
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Date: 11/4/02 Surface Elevation: 88.50 feet 

Remarks: 

SV RAPID TRANSIT CORRIDOR 

CONE PENETRATION TEST Fig. e-34 
Project Number: 28649330.02520 

SOUNDING NUMBER: NC-12 

1/14/04 CONEB B790E.GPJ 
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Date: 11/1/02 Surface Elevation: 84.00 feet 

Remarks: 

SV RAPID TRANSIT CORRIDOR 

CONE PENETRATION TEST Fig. e-35 
Project Number: 28649330.02520 

SOUNDING NUMBER: NC-13 

1/14/04 CONES S790E.GPJ 
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VBI In-Situ Testing 
Operator: MIKE JONES 

Sounding: 02W392 

Cone Used: H0738TC-U2 

CPT DateITlme: 10-31-0212:08 

Location: NC-09 

Job Number: 28648790 

Friction Ratio 

FstQI (%) 
0.0 16.0 

Local FrictIon 

Fs (Tonlft"2) 
0.0 100 

Tip Resistance 

at (TonlftI\2) 
0.0 7000 

Pore Pressure 

Pw (psi) 
-50.0 250.0 

Diff PP Ratio 

(Pw-Ph)/al (%) 
-20.0 140.0 

Soil Behavior Type· 

Zone: UBG-1983 
00 12.0 

0.00, , iii' , , , 

20.00 

40.00 

Depth 
tt) 

80.00 

60.00 ~L 

100.00 

120.00' , 

Maximum Depth =91.04 feet Depth Incremenl = 0,16 feet 

.31 sensitive fine grained silty clay to clay • 7 silty sand to sandy silt 10 gravelly sand to sand .4 
2 organic matenal .5 clayey silt to silty clay 8 sand to silty sand 11 very stiff fine grained () 

clay 6 sandy silt to clayey silt 9 sand • 12 sand to clayey sand (.) 

Figure C-36. 1 of 3 
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VBI In-Situ Testing
 
Operator; MIKE JONES CPT DatefTime: 10-31-0212:0B 
Sounding: 02W392 Location: NC-09 
Cone Used: H0738TC-U2 Job Number. 2864B790 

Friction Retlo Local Friction TIp Resistance Soli Behavior Type" SPTN" 

Fs/at (%) Fs (Tonlft"2) at (Tonlft"2) Zone: UBC-19B3 60% Hammer 
0.0 16.0 0.0 10.0 0.0 700.0 0.0 12.0 0.0 1200 

0.00 Iii , i iF F i 

20.00 

40.00 

Depth 
(tt) 

BO.OO 

100.00 

120.00 I I 

Maximum Depth'" 91.04 feet Depth Increment = 0.16 feet 

1 sensitive fine grained • 4 slfty clay to clay .7 silly sand to sandy slit 10 gravelly sand to sand 
• 2 org·anic material 5 clayey silt to silty clay 8 sand to silty sand 11 very stiff fine grained (0) 
.3 clay • 6 sandy silt to clayey silt 9 sand • 12 sand to clayey sand (0) 

Figure C-36. 2 of 3 



VBI In-Situ Testing
 
Operator: MIKE JONES CPT DatefTime: 10-31-02 1208 
Sounding: 02W392 Location: NC-09 

Cone Used: H0738TC-U2 Job Number: 28648790 

Classification Data: Soil Behavior Type' 
Robertson and Campanella UBC-1983	 Zone: UBC-1983 

t	 o 12 
1000 

' 

I"~,:, 

h o !I!I!~"111 

.".1 ~ • ,. :. :' .. 
'::~": 10\
'.. , '/

j'"'"j" . 

20 

/. 

.~"
.../)., . ' " 

" ". 

30
 

100
 

I 

40 ~I; 
50

Tip (Qt) Depth 
(Bars) (tt) 

60 

10 .: . .~. 

70 

80 

90 

100'	 , 
o	 2 3 4 5 6 7 8 9 10
 

Fs/Qt (%)
 

P ,;, t­

\. 
'\ 

1 sensitive fine grained 4 silty clay to clay • 7 silty sand to sandy sill 10 gravelly sand to sand 
2 organic material 5 clayey silt to silty clay 8 sand to silty sand • 11 very stiff fine grained (.) 

.3 clay .6 sandy silt to clayey silt 9 sand • 12 sand to clayey sand (.) 
~. _ .. __ ,... .,~ '1 "f ~ 
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VBI In-Situ Testing 
Operator. MIKE JONES CPT DatelTime: 10-31-0209:37 
Sounding: 02W391 Location: NC·10 
Cone Used: H073BTC-U2 Job Number. 28648790 

Friction Ratio Local Friction Tip Resistance Pore Pressure Djff PP Ratlo Soil Behavior Type' 

Fs/at (%) Fs (TonJft"2 at (Tontn"2) Pw (psi) (Pw-Ph)/at (% Zone: UBC·1983 
0.0 16.0 00 10.0 0.0 700.0 -40.0 160.0 -30.0 50.0 0.0 12,0 

0.00 I I I r-:l~! l=1 I 

420.00 

40,00 

r60,00Depth 
(ft) I I' I 

:r 

100,001-· 

120,00' I 

1 sensitive fine grained 
2 organic material 

.3 clay 

Maximum Depth c: 101.05 feet 

•	 4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy slit to clayey silt 

Depth Increment = 0.16 feet 

7 silty sand to sandy slit 10 gravelly sand to sand 
8 sand to silty sand • 11 very stiff fine grained (.) 
9 sand .12 sand to clayey sand (.) 

Figure 0-37. 1 of 3 



VBI In-Situ Testing
 

Depth 
(ft) 

Friction Ratio
 

Fs/Qt (%)
 
0.0 160 

0.00 I + I W ldd::=1 

20.00 

40.00 

60.00 

80.00 

100.00 

120.00'	 I 

Maximum Depth = 101.05 feet 

•	 4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator; MIKE JONES 

Sounding: 02W391 

Cone Used: H0738TC-U2 

Local Friction 

Fs (Ton/fth 2) 
0.0 10.0 

Tip Resistance 

Qt (Tonfflh 2) 
0.0 

CPT DatefTime: 10-31-0209:37 

Location: 

Job Number. 

NC-10 

28648790 

700.0 

Soil Behavior Type" 

Zone; UBC-1983 
0.0 12.0 

SPT N"
 

60% Hammer
 
0.0 120.0 

Depth Increment =0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
•	 11 very stiff fine grained (") 
•	 12 sand to clayey sand (") 

Figure C-37. 2 of 3 
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VBI In-Situ Testing 
Operator: MIKE JONES	 CPT DatefTime: 10-31-0209:37 
Sounding: 02W391 Location: NC-10 
Cone Used: H0738TC-U2 Job Number: 28648790 

Classification Data: 
Robertson and Campanella UBC-1983 

1000-----,--;~------------;-------------~-------, 
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--11111111111 4 5 
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0 -.tnT" "	 0') 7I,,~ 2 3	 '>101 ( , 

Soil Behavior Type' 
Zone: UBC-1983 

o	 0 
r-e;=¥IIIb..........,-,-,--.----·~"--'--'--'-II I 
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20 

40 pre p4 t I : 

-
60

Depth 
(ft) 

80 

100 

120~1 ~~--~----.J 

10 

1 sensitive fine grained 4 silty clay to clay 7 silty sand to sandy silt 10 gravelly sand to sand 
2 organic material 5 clayey silt to silty clay 8 sand to silty sand 11 very stiff fine grained (*) 

.3 clay • 6 sandy silt to clayey silt 9 sand • 12 sand to clayey sand (*) 

_ """_ ,., _.1. ,., 
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VBI In-Situ Testing 
Operator: MIKE JONES CPT Daternme: 10-29-0214:13 
Sounding: 02W387 Location: NC-11 
Cone Used: H0818TC-U2 Job Number: 28648790 

Friction Ratio Local Friction Tip Resistance 

Fs/Qt (%) Fs (Ton/ft~2) Qt (Ton/tt~2) 

0.0 16.0 0.0 10.0 00 
0.00 I i j _ .• iii• J 

2000 

40.00!-· , 

60.00Depth 
(tt) r ~ r{,c_ 

f~~ 1
 
8000 

~ 

.-+- ...100.00~ 

120.00 L'------' 

.31 sensitive fine grained 

.2 organic material 
clay 

Maximum Depth = 71.36 feet 

.4 silty clay to clay 
5 clayey silt to silty clay 

•	 6 sandy silt to clayey silt 

Pore Pressure Diff PP Ratio Soil Behavior Type" 

Pw (psi) (Pw-Ph)/Qt (%) Zone: UBC-1983 
700.0 -20.0 140.0 -20.0 1000 0.0 12.0 

i"r.. 

Depth Increment = 0.16 feet 

•	 7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained (0) 
12 sand to clayey sand (") 

Figure C-38, 1 01 3 
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VBI In-Situ Testing 
Operator: MIKE JONES 
Sounding: 02W387 

Cone Used: H0818TC-U2 

CPT DatelTime: 10-29-02 14: 13 

Location: NC-11 

Job Number: 28648790 

Friction Ratio 

Fs/Qt (%) 
0.0 160 

Local Friction 

Fs (Ton/ftA2) 
0.0 10.0 

Tip Resistance 

Qt (Ton/ftA 2) 
0.0 700.0 

Soil Behavior Type" 

Zone: UBC-1983 
0.0 12.0 

SPT N" 

60% Hammer 
0.0 120.0 

Seismic Velocity 

(Meters/Second) 
0.0 600.0 

0.00 I I 1==t===1 i i _1 I I I I I I II I 1_ I I I 
-, 

-4­

I- ­ I- ­2000 
' ­

I- ­4000 f- ­

-l I- ­tL
D(ri}th 60,00 ~ .=--:-. I .. '

_. 
- I~ ~ I tEt I ~ 1 .1 ---= 

t-~ J .....,- .~ · J
 
8000 l j l: - l l .::'! J t' ~. " 

f- ­

I- ­100.00 t I- ­

120.00 LI--------' 

Maximum Depth =71.36 feet Depth Increment =0.16 feet 

.3
1 sensitive fine grained 4 silty clay to clay • 7 silty sand to sandy silt 10 gravelly sand to sand
 
2 organic material • 5 clayey silt to silty clay 8 sand to silty sand • 11 very stiff fine grained (")
 

clay 6 sandy silt to clayey silt 9 sand • 12 sand to clayey sand (") 

Figure C-38, 2 of 3 
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VBI In-Situ Testing 
Operator: MIKE JONES CPT DatefTime: 10-29-0214:13 
Sounding: 02W387 Location: NC-11
 
Cone Used: H0818TC-U2 Job Number: 28648790
 

Classification Data:
 
Robertson and Campanella UBC-1983
 

1000 I A 

.~ 

:\.';" I
 .. ' 

100
 

Tip (Ot) 
(Bars) 

... "°1 
,~, 

~. .... .. . .... 

10 ~ ~ 

+ 

-~ 

7 8 9
 

1 sensitive fine grained .4 silty clay to clay .7 silty sand to sandy silt 
.2 organic material .5 clayey silt to silty clay 8 sand to silty sand 
.3 clay 6 sandy silt to clayey silt 9 sand 

\ 
I . 
III j..1-I-tn+rITIililllllllllllllllllllllllllllllllllllllllllll
 

0 1 2 3 4 5 6
 

Fs/Ot (%)
 

Soil Behavior Type" 
Zone: UBC-1983
 o 12
 

o I I ! ! I I I J I I I I
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Depth 
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50
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10
 

10 gravelly sand to sand 
• 11 very stiff fine grained (*) 
.12 sand to clayey sand (*) 
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VBI In-Situ Testing 
Operator: MIKE JONES 
Sounding: 02W395 
Cone Used: H0818TC-U2 

CPT Datemme: 11-04-02 09:35 
Location: NC-12 
Job Number: 28648790 

Friction Ratio 

Fs/at(%) 
0.0 16.0 

Local Friction 

Fs (Ton/ft"2) 
0.0 10.0 

Tip Resistance 

at (Ton/ft"2) 
0.0 700.0 

Pore Pressure 

Pw (psi) 
-20.0 1600 

Diff PP Ratio 

(Pw·Ph)/at (%) 
-40.0 50.0 

Soil Behavior Type* 

Zone: UBC-1983 
0.0 12.0 

.... ~
~f. ~ • 

~ 

40.00 I-~I ~ I- -l

60.00 ~"...r~ -l 

0.00 ... -1_-'1 i-I iii 

I I ~ 
t20.00 r"­ ~ ~ ~	 ~ h' 

, ) I 
~ I I L ~	 I 

~-
II	 ..I ; 

Il:- -l r	 -l 1-1'"\. .. - ~ ~ 
t ~. 

-:..~ I I ;­

t.	 :.;. 

.)
4; 

o.I ­f:,=o -l fr- I -l H~"""'''' -l f- .~
 

(ft) :':......
 
Depth 

....,,,,,I I I I -	 I I I ::0_ IC 
{ 

r 
80.00 

10000 ~f. _ ! !-~-+ .. + 
" 

120.00 ~I-----''-------' 

Maximum Depth = 101.87 feet	 Depth Increment =0.16 feet 

1 sensitive fine grained 4 silty clay to clay	 .7 silty sand to sandy silt 10 gravelly sand to sand 
•	 2 organic material • 5 clayey silt to silty clay 8 sand to silty sand 11 very stiff fine grained (*) 

3 clay .6 sandy silt to clayey silt 9 sand • 12 sand to clayey sand (*j 

-I., 

Figure C-39, 1 of 3 
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VBI In-Situ Testing 
Operator: MIKE JONES 

Sounding: 02W395 

Cone Used: H0818TC-U2 

CPT DatefTime: 11-04-0209:35 

Location: NC-12 
Job Number: 28648790 

Friction Ratio 

Fs/Qt (%) 
0.0 16.0 

Local Friction 

Fs (Ton/ftA 2) 
0.0 10.0 

Tip Resistance 

Qt (Ton/ftA 2) 
0.0 7000 

Soil Behavior TypeO 

Zone: UBC-1983 
0.0 120 

SPT N" 

60% Hammer 
0.0 900 

Seismic Velocity 

(Meters/Second) 
0.0 8000 

0.00 I 1 I 1 I I 1==+ 1 

I<- -1 

h'- . .. -1 

1-. , -1 

I I I I I I I I 

[=-=-=:I -1 

r-,;;:-;C;:1:l .. '-1 

r 'ANi ~ -1 

-1 r- -1 r- -1 r- ­20.00 rio 
~-

~ -..,.­
~40.00 ~.--=. . -1 I- -1 1-' .-1 l- f· ­

.:-6::;.; 

~J -160.00 I-,~ -1 I- -1 l- I< ­Depth 
(tt) 

I- ­80.00 1r 

<, 
i 
I ? 1-. ­<,~100.00 '""" .... i 

120.00 I 1 

Maximum Depth = 101.87 feet Depth Increment = 0.16 feet 
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VBI In-Situ Testing 
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Laboratory Testi ng A"ogram 

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-l 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-l and D-2. Grain size distribution curves are presented 
graphically on Figures D-3 through D-16. 

lklcoofined Calpression 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. 

Qlnstant 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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Laboratory Testi ng Ffogram
 

The maximum past pressure values (cr'p), 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 (cr'p) and the calculated in-situ vertical effective stress (cr'vo) at the depth from 
which the sample was taken using the following expression: 

OCR =(cr' p)/ (cr'vo) 

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. 

U1consoIidated UUained Carpressioo 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 0-5. 

Ko-ConsoIidated ltldrained Direct Sin1Jle Shear Tests 

Six (6) Ko-Consolidated Undrained Direct Simple Shear Tests (CKoUOSS) 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 0-48 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 CKoUDSS tests. The tests were performed in accordance with the 
procedures in the ASTM D 6528 Standard. 
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TABLE D-1 

SUMMARY OF INDEX TESTS 

Boring Depth 
(ft) 

Material 
Moisture 
Content 

(%) 

Total Unit 
Weight 

(pcf) 

Liquid Limit 
(%) 

Plasticity 
Index 
(%) 

Percent 
Fines 
(%) 

Coefficient of 
Curvature 

(Cz) 

Coefficient of 
Uniformity 

(Cu) 

Effective 
Grain Size 

(in) 

NB-OI I Lean CLAY eCL 22.5 123.0 
NB-OI 5 Lean CLAY CL) 15.8 128.6 
NB-OI 10 Lean CLAY CL 24.7 124.4 
NB-OI 15 Lean CLAY CL 29.5 122.0 
NB-OI 20 Lean CLAY CL 26.5 123.4 
NB-OI 25 Lean CLAY (CL) 23.5 126.5 
NB-OI 30 Lean CLAY (CL) 24.3 125.6 

NB-OI 35 
Lean to fat CLAY 

(CLlCH) 
31.6 121.1 

NB-OI 40 
Lean to fat CLAY 

eCLlCH) 
34.5 117.2 

NB-OI 45 
Lean to fat CLAY 

(CLlCH) 
29.9 121.1 

NB-OI 50 
Lean to fat CLAY 

(CLlCH) 
23.9 127.2 

NB-OI 55 Lean CLAY (CL) 23.7 126.7 
NB-OI 60 Lean CLAY CL) 26.5 123.8 

NB-OI 75 
Well-graded SAND (SW­
SM) with silt and gravel 

7.1 136.2 8 1.01 31.57 0.106 

NB-OI 90 
Clayey SAND (SC) with 

gravel 
13 0.030 

NB-OI 102 Lean CLAY CL) 19.0 131.9 
NB-OI 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 

NB-02 40 
Lean to fat CLAY 

(CLlCH) 
29.2 123.8 49 23 

NB-02 50 
Lean to fat CLAY 

(CLlCH) 
29.7 124.7 

NB-02 60 
Lean to fat CLAY 

(CLlCH) 
24.2 130.1 

NB-02 70 
Well-graded SAND (SW) 

with gravel 
7.9 8 1.16 39.90 0.119 
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TABLE D-l 

SUMMARY OF INDEX TESTS 

Boring Depth 
(ft) 

Material 
Moisture 
Content 

(%) 

Total Unit 
Weight 

(pet) 

Liquid Limit 
(%) 

Plasticity 
Index 
(%) 

Percent 
Fines 
(%) 

Coefficient of 
Curvature 

(Cz) 

Coefficient of 
Uniformity 

(Cu) 

Effective 
Grain Size 

(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 CLA Y (CL­ 29.3 65 

ML) 
NB-03 55 Fat CLAY (CH) 34.5 12\.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 \.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 2\.8 123.5 
NB-04 10 Lean CLAY CL 36.8 115.6 
NB-04 15 Lean CLAY CL 2\.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 CLA Y 39.0 113.6 

(CL/CH) 
NB-04 40 Lean to fat CLA Y 23.2 127.6 

(CL/CH) 
NB-04 45 Lean CLA Y (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-l 

SUMMARY OF INDEX TESTS 

Boring 

NB-04 

NB-04 

NB-05 
NB-05 
NB-05 
NB-05 
NB-05 

NB-05 

NB-05 

NB-05 
NB-05 
NB-05 
NB-05 
NB-05 
NB-05 

NB-05 

NB-06 
NB-06 
NB-06 
NB-06 
NB-06 
NB-06 
NB-06 
NB-06 
NB-06 
NB-06 
NB-06 
NB-06 
NB-06 

Depth 
(ft) 

105 

115 

2 
10 
20 
30 
40 

50 

50 

60 
70 
80 
90 
100 
110 

120 

10 
15 
20 
25 
30 
35 
35 
40 
45 
45 
50 
50 
55 

Material 

Lean CLAY (CL 
Clayey SAND (SC) with 

gravel 
Clayey SAND eSC) FILL 

Lean CLAY (CL 
Lean CLAY (CL 
Lean CLAY eCL 
Lean CLAY (CL 

Poorly graded SAND 
(SP-SM) with silt and 

gravel 
Poorly graded SAND 
(SP-SM) with silt and 

gravel 
Lean CLAY (CL 
Silty SAND eSM) 
Lean CLA Y (CL 
Lean CLA Y (CL 

Sandy lean CLAY eCL) 
Clayey SAND eSC) 

Lean CLAY (CL) with 
gravel 

Lean CLAY (CL 
Lean CLAY (CL 
Lean CLAY (CL 
Lean CLAY (CL 
Lean CLAY CL 
Sandy SILT ML 
Sandy SILT ML 
Sandy SILT ML) 
Sandy SILT ML 
Sandy SILT (ML) 
Sandy SILT ML) 
Sandy SILT ML 

Silty CLAY (CL-ML) 

Moisture 
Content 

(%) 

21.9 

9.3 

11.2 
33.1 
22.1 
26.4 
28.7 

22.2 

15.1 

26.0 
19.9 
19.8 
23.9 
21.4 
21.1 

23.3 

25.3 
24.3 
21.7 
26.3 
27.7 
15.9 
23.3 
22.9 
20.0 
21.0 
18.8 
20.3 
20.8 

Total Unit 
Weight 

(pet) 

126.6 

139.7 

116.3 
128.2 
125.4 
122.0 

125.6 
131.0 
130.4 
133.4 
129.9 
130.2 

133.5 

123.2 
124.0 
126.6 
121.7 
121.2 
121.8 
123.7 
125.0 
122.8 
127.3 
123.0 
127.7 
130.4 

Liquid Limit 
(%) 

Plasticity 
Index 
(%) 

Percent 
Fines 
(%) 

15 

8 

48 

42 

72 
58 

70 

Coefficient of 
Curvature 

(Cz) 

0.91 

Coefficient of 
Uniformity 

(Cu) 

12.78 

Effective 
Grain Size 

(in) 

0.099 

0.001 
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TABLED-l 

SUMMARY OF INDEX TESTS 

Boring Depth 
(ft) 

Material 
Moisture 
Content 

(%) 

Total Unit 
Weight 

(pcf) 

Liquid Limit 
(%) 

Plasticity 
Index 
(%) 

Percent 
Fines 
(%) 

Coefficient of 
Curvature 

(C,) 

Coefficient of 
Uniformity 

(Cu) 

Effective 
Grain Size 

(in) 

NB-06 60 Silty CLA Y (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 CLA Y (CL-ML) 21.6 128.7 
NB-06 85 Silty CLA Y (CL-ML) 20.0 129.9 

NB-06 90 
Poorly graded SAND 

(SP) 
11.9 4 1.27 3.79 0.110 

NB-06 100 
Silty SAND (SM) with 

gravel 
9.3 140.2 13 0.030 

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 II 
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 

NB-07 73 
Well-graded GRAVEL 

(GW-GC) with clay 
12.6 28 

NB-07 93 Sandy SILT (ML) 21.7 125.6 65 

NB-07 115 
Silty, clayey SAND (SC­

SM) 
20.3 133.3 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 

NB-08 50 
Silty, clayey SAND (SC­

SM) 
25.7 127.5 

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 
Lean CLAY (CL) with 

sand 
20.1 136.2 

NB-I2 45 Lean CLAY (CL) with 22.9 127.8 
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TABLED-l 

SUMMARY OF INDEX TESTS 

Boring Depth 
(ft) 

Material 
Moisture 
Content 

(%) 

Total Unit 
Weight 

(pet) 

Liquid Limit 
(%) 

Plasticity 
Index 
(%) 

Percent 
Fines 
(%) 

Coefficient of 
Curvature 

(C,) 

Coefficient of 
Uniformity 

(Cu) 

Effective 
Grain Size 

(in) 

sand 

NB-12 50 
Silty, clayey SAND (SC­

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 

NB-13 30 
lean to fat CLAY 

(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 

NB-13 75 
Lean to fat CLAY 

(CL/CH) 
27.3 125.8 

NB-13 85 
lean to fat CLAY 

(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 

NB-14 15 
Lean to fat CLAY 

(CL/CH) 
26.7 124.2 52 27 

NB-14 20 SILT (ML) 90 

NB-14 40 
Lean to fat CLAY 

(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 0.91 46.29 0.119 
gravel 

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 

NB-16 48 
Lean to fat CLAY 

(CL/CH) 
24.4 123.9 

NB-16 48 Lean to fat CLAY 21.7 128.4 
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TABLED-l 

SUMMARY OF INDEX TESTS 

Boring Depth 
(ft) 

Material 
Moisture 
Content 

(%) 

Total Unit 
Weight 

(pet) 

Liquid Limit 
(%) 

Plasticity 
Index 
(%) 

Percent 
Fines 
(%) 

Coefficient of 
Curvature 

(Cz) 

Coefficient of 
Uniformity 

(Cu) 

Effective 
Grain Size 

(in) 

(CL/CH) 

NB-16 53 
Well-graded SAND (SW­
SC) with clay and gravel 

12.4 133.0 10 1.24 24.98 0.075 

NB-16 58 
Well-graded SAND (SW­
SC) with clay and gravel 

27.7 57 

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 

NB-17 80 
Poorly graded GRAVEL 

(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) 30.9 111.8 

NB-18 28 
Well-graded GRAVEL 

(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 38 
Poorly graded GRAVEL 

(GP) 
2 1.40 3.08 4.750 

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 

NB-18 85 
Well-graded GRAVEL 

(GW) with sand 
3 2.18 6.83 1.131 

NB-19 5 SILT (ML) FILL 

NB-19 10 
Silty SAND (SM) with 

gravel 
17.7 125.6 41 

NB-19 31 
Well-graded SAND (SW) 

with gravel 
9.9 145.9 4 1.09 33.04 0.196 

NB-19 47 Fat CLAY (CH) 23.2 125.9 

URS X:lMajor]rojectIBART_Sl\95~OI1202J.<)QIGeotech_ReporuITM·sIBsn.4 Da... RprtlTable D-'_Indx Sum.doc 



TABLE D-l 

SUMMARY OF INDEX TESTS 

Boring Depth 
(ft) 

Material 
Moisture 
Content 

(%) 

Total Unit 
Weight 

(pct) 

Liquid Limit 
(%) 

Plasticity 
Index 
(%) 

Percent 
Fines 
(%) 

Coefficient of 
Curvature 

(Cz) 

Coefficient of 
Uniformity 

(Cu) 

Effective 
Grain Size 

(in) 

NB-19 57 Fat CLA Y (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 72 
Silty SAND (SM) with 

gravel 
20.2 132.0 27 

NB-19 77 
Well-graded GRAVEL 

(GW) with sand 
11.8 135.6 

NB-20 3 
Silty, clayey SAND (SC­

SM) 
13.3 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 

NB-20 34 
Poorly graded SAND 

(SP-SM) with silt 
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 FatCLAY CH 31.5 119.4 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 31.3 120.6 
NB-20 65 Silty CLAY (CL-ML) 23.1 129.4 

NB-21 25 
Lean CLAY (CL) with 

sand 
23.2 126.7 

NB-21 30 
Lean to fat CLAY 

(CL/CH) 
38.2 115.0 

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 

DRS X:\M.jor]rojec.IBART.SJI9S-00112023.00IGeolech.Report.sI1M',IBSJ3.4 D.", RprtlT.ble D-I_lndx Sum.doc 



TABLED-l 

SUMMARY OF INDEX TESTS 

Boring Depth 
(ft) 

Material 
Moisture 
Content 

(%) 

Total Unit 
Weight 

(pet) 

Liquid Limit 
(%) 

Plasticity 
Index 
(%) 

Percent 
Fines 
(%) 

Coefficient of 
Curvature 

(Cz) 

Coefficient of 
Uniformity 

(Cu) 

Effective 
Grain Size 

(in) 

NB-24 
NB-24 

NB-24 

10 
20 

25 

Fat CLAY (CH) 
Fat CLAY (CH) 

Silty, clayey SAND (SC­
SM 

29.2 
36.0 

20.2 

118.9 
113.1 57 31 

15 

NB-24 

NB-24 
NB-24 

NB-24 

NB-24 

40 

45 
60 

75 

80 

Well-graded GRAVEL 
(GW-GC) with clay and 

sand 
Sandy Lean CLAY (CL) 

Lean CLAY (CL) 
Lean CLAY (CL) with 

sand 
Well-graded SAND (SW­
SC) with clay and gravel 

9.4 

19.2 
17.1 

22.9 

10.6 

140.4 

129.7 
133.3 

128.1 

25 8 

7 

8 

2.15 

1.22 

38.28 

38.08 

0.178 

0.119 
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TABLE D-2 

SUMMARY OF ATTERBERG LIMITS TESTS 

Boring Depth 
(ft) 

Material 
Liquid Limit 

(%) 

Plasticity 
Limit 
(%) 

Plasticity 
Index 
(%) 

NB-02 40 Lean to fat CLAY 
(CL/CH) 

49 26 23 

NB-03 55 Fat CLAY (CH) 62 28 34 
NB-07 15 Lean CLAY (CL) 26 15 11 
NB-07 63 Fat CLAY (CH) 32 18 14 
NB-08 25 Lean CLAY (CL) 51 24 27 
NB-12 15 Fat CLAY (CH) 54 27 27 
NB-13 50 Lean CLAY (CL) 35 19 16 

NB-13 85 Lean to fat CLAY 
(CL/CH) 55 27 28 

NB-14 15 Lean to fat CLAY 
(CL/CH) 

52 25 27 

NB-14 40 Lean to fat CLAY 
(CL/CH) 

57 27 30 

NB-16 20 Fat CLAY (CH) 21 15 6 
NB-18 50 Sandy SILT (ML) 32 19 13 
NB-20 17 Fat CLAY (CH) 52 28 24 
NB-20 57 Fat CLAY (CH) 43 24 19 
NB-24 20 Fat CLAY (CH) 57 26 31 
NB-24 45 Lean CLAY (CL) 25 17 8 
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TABLED-3 

SUMMARY OF UNCONFINED COMPRESSION TESTS 

Unconfined Compressive 
Boring Depth Material Strength 

(ft) (pst) 

NB-OI I Lean CLAY CL) 2270 
NB-Ol 5 Lean CLAY CL) 4390 
NB-OI 10 Lean CLAY CL 2100 
NB-Ol 15 Lean CLAY CL 2340 
NB-Ol 20 Lean CLAY CL 2630 
NB-OI 25 Lean CLAY CL) 860 
NB-Ol 30 Lean CLAY CL) 4360 

NB-OI 35 
Lean to fat CLAY 

(CLlCH) 
1510 

NB-Ol 40 
Lean to fat CLAY 

(CLlCH) 
3020 

NB-OI 45 
Lean to fat CLAY 

(CLlCH) 
2040 

NB-OI 50 
Lean to fat CLAY 

(CLlCH) 3920 

NB-OI 55 LeanCLAY CL 3700 
NB-Ol 60 Lean CLAY CL 2310 
NB-OI 95 Lean CLAY CL 
NB-Ol 102 Lean CLAY CL) 4700 
NB-OI 110 Lean CLAY CL) 3730 
NB-02 15 Fat CLAY (CH) 2950 
NB-02 20 Lean CLAY CL) 1420 

NB-02 40 
Lean to fat CLAY 

(CLlCH) 4670 

NB-02 50 
Lean to fat CLAY 

(CLlCH) 3940 

NB-02 60 
Lean to fat CLAY 

(CLlCH) 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 

NB-04 35 
Lean to fat CLAY 

(CL/CH) 
2370 

NB-04 40 
Lean to fat CLAY 

(CLlCH\ 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 

URS 
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TABLED-3 

SUMMARY OF UNCONFINED COMPRESSION TESTS 

Unconfined Compressive 
Boring Depth Material Strength 

(ft) (pst) 

NB-05 10 Lean CLAY CL) 910 
NB-05 20 Lean CLAY CL 2180 
NB-05 30 Lean CLAY CL 1280 
NB-05 40 Lean CLAY CL 3300 
NB-05 60 Lean CLAY CL) 1350 
NB-05 70 Silty SAND (SM 1700 
NB-05 80 Lean CLAY CL) 3630 
NB-05 100 Lean CLAY CL) 3290 
NB-05 110 Clayey SAND (SC) 1170 

NB-05 120 
Lean CLAY (CL) with 

gravel 
2170 

NB-06 10 Lean CLAY CL) 2030 
NB-06 15 Lean CLAY CL) 800 
NB-06 20 Lean CLAY CL) 1460 
NB-06 25 Lean CLAY CL) 2140 
NB-06 30 Lean CLAY CL) 1660 
NB-06 35 Sandy SILT ML 1460 
NB-06 40 Sandy SILT ML 1600 
NB-06 45 Sandy SILT ML 990 
NB-06 50 Sandy SILT (ML 1810 
NB-06 55 Silty CLAY (CL-ML) 2180 
NB-06 60 Silty CLAY (CL-ML) 2040 
NB-06 65 Lean CLAY CL) 3300 
NB-06 80 Silty CLAY (CL-MLI 3590 
NB-06 85 Silty CLAY (CL-ML) 4710 
NB-06 105 Silty CLAY (CL-ML) 3420 
NB-08 20 Lean CLAY (CL) 2850 
NB-08 25 Lean CLAY (CL) 2150 

NB-08 50 
Silty, clayey SAND (SC­

SM) 
3120 

NB-08 60 Lean CLAY (CL 1410 
NB-08 65 Lean CLAY CL) 1600 
NB-08 70 Lean CLAY (CL 2750 
NB-12 15 Fat CLAY (CH) 4320 
NB-12 26 Fat CLAY (CH) 2040 

NB-12 35 
Lean CLAY (CL) with 

sand 
1180 

NB-12 45 
Lean CLAY (CL) with 

sand 
1590 

NB-12 55 Lean CLAY CL 4240 
NB-12 75 Lean CLAY CL 6390 
NB-14 5 Sandy lean CLAY (CL) 7570 
NB-14 10 Sandy lean CLAY (CL) 2370 

NB-14 15 
Lean to fat CLAY 

(CL/CH) 5240 

NB-14 40 Lean to fat CLAY 2930 
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TABLE D-3 

SUMMARY OF UNCONFINED COMPRESSION TESTS 

Boring Depth 
(ft) 

Material 
Unconfined Compressive 

Strength 
(pst) 

(CLlCH) 
NB-14 55 Lean CLAY (CL) 5920 
NB-15 5 Fat CLAY (CH) 5940 
NB-21 25 Fat CLAY (CH) 2200 

NB-21 30 
Lean to fat CLAY 

(CLlCH) 
3160 

NB-21 75 
Lean CLAY (CL) with 

sand 
2360 

NB-21 90 
Lean CLAY (CL) with 

sand 
3850 

NB-24 10 Fat CLAY (CH) 3110 
NB-24 20 Fat CLAY (CH) 1990 
NB-24 45 Sandy Lean CLAY (CL) 670 
NB-24 60 Lean CLAY (CL) 2840 

NB-24 75 
Lean CLAY (CL) with 

sand 
3490 
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TABLE D-4 

SUMMARY OF CONSTANT RATE OF STRAIN AND DIRECT SIMPLE SHEAR CONSOLIDATION TESTS 

Boring Depth 

(ft) 

Test 
Number 

Soil Unit 

Initial 

Moisture 
Content 

(%) 

Initial 
Total Unit 

Weight 

(pet) 

Liquid 
Limit 

(%) 

Plastic 
Limit 

(%) 

PI 
(%) 

In-Situ 
Effective 

Vertical Stress 

(pst) 

Maximum 
Past 

Pressure 

(pst) 

OCR CR RR SR 

NB-15 

10 CRS 539 
Alluvial clays, 

silts & sandy clay 
33.88 117.6 - - - 1200 5565 4.64 0.148 0.026 0.019 

30 CRS 535 
Alluvial clays, 

silts & sandy clay 
34.95 117.0 53 26 27 2536 5530 2.18 0.169 0.032 0.036 

30 DSS 607 
Alluvial clays, 

silts & sandy clay 
35.24 118.1 53 26 27 2536 4301 1.70 0.169 0.034 -

30 DSS 611 
Alluvial clays, 

silts & sandy clay 
37.32 116.2 53 26 27 2536 4710 1.86 0.162 0.047 -

35 CRS 541 
Alluvial clays, 

silts & sandy clay 
37.32 115.2 - - - 2857 5632 1.97 0.161 0.030 0.017 

NB-16 
20 CRS 519 

Alluvial clays, 
silts & sandy clay 

18.84 131.4 21 15 6 2001 9012 4.50 0.087 0.017 0.007 

48 CRS 523 
Alluvial clays, 

silts & sandy clay 
21.70 128.4 - - - 3499 11469 3.28 0.108 0.020 0.012 

NB-18 

18 CRS 547 
Alluvial clays, 

silts & sandy clay 
36.64 112.5 - - - 2160 5734 2.65 0.175 0.025 -

23 CRS 549 
Alluvial clays, 

silts & sandy clay 
30.38 114.1 31 18 13 3000 3379 1.13 0.148 0.057 0.025 

23 DSS 612 
Alluvial clays, 

silts & sandy clay 
30.92 111.8 31 18 13 3000 3482 1.16 0.176 0.039 -

23 DSS 613 
Alluvial clays, 

silts & sandy clay 
- - 31 18 13 3000 3584 1.19 0.180 0.043 -

NB-19 

47 CRS 526 
Alluvial clays, 

silts & sandy clay 
23.20 125.9 - - - 4254 9010 2.12 0.100 0.035 0.008 

57 CRS 518 
Alluvial clays, 

silts & sandy clay 
23.04 127.9 - - - 4824 12903 2.67 0.094 0.024 0.005 

67 CRS 520 
Alluvial clays, 

silts & sandy clay 
20.77 129.8 - - - 5394 10035 1.86 0.107 0.030 0.009 

NB-20 
17 CRS 521 

Alluvial clays, 
silts & sandy clay 

40.59 114.1 52 28 24 2160 2867 1.33 0.158 0.049 0.019 

21 CRS 543 
Alluvial clays, 

silts & sandy clay 
34.64 117.2 - - - 2520 9032 3.58 0.141 0.058 0.020 
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TABLE D-4 

SUMMARY OF CONSTANT RATE OF STRAIN AND DIRECT SIMPLE SHEAR CONSOLIDATION TESTS 

Boring Depth 

(ft) 

Test 
Number 

Soil Unit 

Initial 

Moisture 
Content 

(%) 

Initial 
Total Unit 

Weight 

(pet) 

Liquid 
Limit 

(%) 

Plastic 
Limit 

(%) 

PI 
(%) 

In-Situ 
Effective 

Vertical Stress 

(pst) 

Maximum 
Past 

Pressure 

(pst) 

OCR CR RR SR 

NB-20 

29 CRS 538 
Alluvial clays, 

silts & sandy clay 
30.56 119.5 - - - 3358 6554 1.95 0.122 0.044 0.008 

42 CRS 527 
Alluvial clays, 

silts & sandy clay 
35.94 115.4 - - - 4125 7535 1.83 0.170 0.050 0.039 

57 CRS 524 
Alluvial clays, 

silts & sandy clay 
31.49 119.4 43 24 19 5010 9845 1.97 0.118 0.033 0.008 

57 DSS 604 
Alluvial clays, 

silts & sandy clay 
31.62 120.7 43 24 19 5067 9626 1.90 0.136 0.030 -

57 DSS 605 
Alluvial clays, 

silts & sandy clay 
31.29 120.6 43 24 19 5067 9831 1.94 0.138 0.029 -

Notes: (1) PI Plasticity Index - (2) CR Compression Ratio - (3) SR Swelling Ratio - (4) RR Recompression Ratio - (5) OCR Over Consolidation RatIo 
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TABLE D-5 

SUMMARY OF ISOTROPICALLY UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TESTS 

Boring Depth 

(ft) 
Soil Unit 

Moisture 
Content 

(%) 

Total Unit 
Weight 

(pet) 

Confining 
Pressure 

(pst) 

Shear Strength 

(pst) 

NB-07 15 Alluvial clays, silts, and sandy silts 20.0 131.6 4,000 833 
NB-07 40 Alluvial clays, silts, and sandy silts 26.5 123.1 9,500 654 
NB-07 53 Alluvial clays, silts, and sandy silts 26.2 124.9 13,000 2,323 
NB-07 63 Alluvial clays, silts, and sandy silts 23.0 129.4 15,000 2,251 
NB-13 20 Alluvial clays, silts, and sandy silts 18.7 133.7 5,000 1,282 
NB-13 30 Alluvial clays, silts, and sandy silts 34.8 118.0 7,500 925 
NB-13 50 Alluvial clays, silts, and sandy silts 23.1 127.7. 12,000 1,524 
NB-13 65 Alluvial clays, silts, and sandy silts 21.6 128.4 16,000 2,126 
NB-13 75 Alluvial clays, silts, and sandy silts 27.3 125.8 18,000 1,822 
NB-13 85 Alluvial clays, silts, and sandy silts 30.4 125.6 20,500 3,383 
NB-16 48 Alluvial clays, silts, and sandy silts 24.4 123.9 11,500 1,780 
NB-19 57 Alluvial clays, silts, and sandy silts 31.6 120.2 14,000 1,486 
NB-19 67 Alluvial clays, silts, and sandy silts 22.0 128.2 16,000 2,673 
NB-20 17 Alluvial clays, silts, and sandy silts 41.6 112.5 2,200 692 
NB-20 57 Alluvial clays, silts, and sandy silts 28.0 123.7 14,000 2,276 
NB-20 65 Alluvial clays, silts, and sandy silts 23.1 129.4 16,000 2,319 
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TABLE D-6 

SUMMARY OF DIRECT SIMPLE SHEAR TESTS 

Boring 

NB-15 

NB-18 

NB-20 

Sample 
No. 

S-7 

S-5 

S-13 

Depth 

(ft) 

30 

23 

57 

Test 
Number 

DSS 607 

DSS 611 

DSS 612 

DSS 613 

DSS 604 

DSS 605 

Soil Unit 

Alluvial clays, 
silts & sandy clay 

Alluvial clays, 
silts & sandy clay 

Alluvial clays, 
silts & sandy clay 

Alluvial clays, 
silts & sandy clay 

Alluvial clays, 
silts & sandy clay 

Alluvial clays, 
silts & sandy clay 

Initial 

Moisture 
Content 

(%) 

35.24 

37.32 

30.92 

-

31.62 

31.29 

Initial Total 
Unit 

Weight 

(pet) 

118.1 

116.2 

111.8 

-

120.7 

120.6 

Liquid 
Limit 

(%) 

53 

53 

31 

31 

43 

43 

Plastic 
Limit 

(%) 

26 

26 

18 

18 

24 

24 

Liquidity 
Index 

(%) 

0.34 

0.42 

0.99 

-

0.40 

0.38 

a've 
(15t) 

9.22 

1.56 

5.35 

2.68 

16.36 

8.19 

OCR 

1.22 

4.60 

1.13 

2.22 

1.16 

2.38 

Sula've 

0.1964 

0.7317 

0.2383 

0.4367 

0.2457 

0.4263 

Notes: (I) OCR Over Consolidation Ratio 
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laboratory Testi ng A"ogram 

ATTERBERG LIMITS TESTS
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LIQUID LIMIT, II 

Boring 
Number 

NB-02 

NB-03 

Sample Depth 
Number (feet) 

8 41 

11 56 

Test 
Symbol

• 
III 

Moisture 
Content (%) 

29 

34 

LL 

49 

62 

PL 

26 

28 

PI 

23 

34 

Description 

lean to fat CLAY (CUCH) 

Fat CLAY (CH) 

NB-07 3 16 ... 26 15 11 Sandy lean CLAY (Cl) 

NB-07 12 64 * 32 18 14 lean CLAY (Cl) 

NB-08 5 26 0 35 51 24 27 lean to fat CLAY (CUCH) 

NB-12 11 16 I) 29 54 27 27 Fat CLAY (CH) 
NB-13 11 51 0 23 35 19 16 lean CLAY (Cl) 

NB-13 18 86 [:,. 55 27 28 Fat CLAY (CH) 

NB-14 4 16 18) 27 52 25 27 Fat CLAY (CH) 

NB-14 10 41 $ 32 57 27 30 Fat CLAY (CH) 

NB-16 1 21 0 21 15 6 Silty, clayey SAND (SC-SM) 

NB-18 11 51 8 25 32 19 13 Sandy lean CLAY (Cl) 

NB-20 4 18 ~ 52 28 24 Fat CLAY (CH) 

NB-20 13 58 "* 28 43 24 19 lean CLAY (Cl) 

NB-24 4 20 0 36 57 26 31 Fat CLAY (CH) 

Project: SV RAPID TRANSIT CORRIDOR 
Figure 0-1 PLASTICITY CHART 

Project Number: 28649330.02520 
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Number Number (feet) Symbol Content (%) 

NB-24 9 45 • 19 25 16 9 Sandy lean CLAY (Cl) 

Project: SV RAPID TRANSIT CORRIDOR PLASTICITY CHART Figure 0-2 
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LaboratoryTesting A'ogram 

GRADATION ANALYSES
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UNIFIED SOIL CLASSIFICATION 
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GRAIN SIZES IN MILLIMETERS 

Boring 
Number 

NB-01 

Sample 
Number 

16 

Depth 
(feet) 

76 

Symbol 

• 
LL PI Classification 

Well-graded SAND (SW-SM) with silt and gravel 

NB-01 18 91 II) Clayey SAND (SC) with gravel 
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UNIFIED SOIL CLASSIFICATION 
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Laboratory Testi ng A"ogram
 

CONSTANT RATE OF STRAIN CONSOLIDATION TESTS
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UNCONSOLIDATED UNDRAINED COMPRESSION TeSr -.ASTM 02850 

Client: URS 
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA 

Job# : 28648790.02512 Data Reduction: 
Boring # NB-07 

Sample # : 3 Dial facto(. 1.0 In/unit 

Depth (ft) : 15 Loed factor = 1.0 Iblunit 

Date tested : 12114/02 
Soil: Dark brown sandy silt AxIal Deviator 

Dial Load Strain Stress 
Read. Read. (%) (pst)Specimen: Total wt. '" 1353.3 gms 

Ht. = 6.000 in 
Avedla. = 2.882 in 0.000 -0.1 0.00 0.0 

Area '" 6.526 sq.ln 0.003 4.7 0.06 105.2 

Volume = 641.7 c.c. 0.008 6.8 0.13 152.0 

Shearing rate = 0.04 inch/min 0.012 7.7 0.20 172.5 

Shearing rate '" 0.67 %/min 0.016 9.4 0.27 208.9 
0.020 10.0 0.34 223.0Gs (assumed) = 2.70 
0.025 11.7 0.41 259.1 

Test Report: VOid ratio = 0.537 0.029 12.8 0.49 282.8 
HtJDia ratio = 2.08 0.034 14.2 0.56 313.8 

Moisture = 20.0 % 0.038 15.3 0.64 338.5 
Total density = . 131.6 pet 0.042 16.6 0.71 366.3 

Dry density = 109.6 pet 0.047 17.9 0.78 394.2 
saturation = 100.8. % 0.051 20.1 0.85 442.6 

Chamber pressure = 4000 psf 0.056 21.4 0.93 470.3 
Max. deviator stress = 1666 pst 0.060 22.2 1.0'0' 487.9 

Strain @ failure = 8.26 % 0.069 25.0 1.15- 546.6 
0.078 28.7 1.30 627.0 
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79.6 
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59.8 
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52.5 
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40.4 

1A5 678.3 
1.60 760.5 
1.75 819.2 
1.90 874.9 
2.20 1007.2 
2.51 1076.4 
2.81 1155.8 
3.12 1249.5 
3.43 1322.2 
3.90 1392.7 
4.37 1489.2 
4.83 1524.1 
5.38 1581.1 
6.00 1632.0 
6.65 1653.8 
7.49 1662.9 
8.26 1665.7 
9.06 1657.2 
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14.10 1134.9 
15.29 1009.4 
16.58 968.6 
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19.28 915.6 
20.54 901.2 
21.24 882.8 
21.27 874.5 
21.54 700.9 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST • ASTM 02850 

Client: URS
 
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA
 

Job # : 28648790.02512 Data Reduction:
 
Boring # NB-C7 

Sample # : 8 Dial factor = 1.0 in/unit 
Depth (ft) : 40 Load factor'" 1.0 Ib/un!t 

Date tested : 12114/02 
Soil: Dark gray silty clay 

Specimen: Total wt. = 870.5 gms 
HI. = 5.900 In 

Ave dla. = 2.410 in 

Area = 4.564 sq.in 
Volume = 441.2 c.e. 

Shearing rate = 0.06 Inch/min 
Shearing rate = 1 %/mln 

Gs (assumed) = 2.70 

Test Report Void ratio '" 0.731 
HIIDia ratio =_::.;.2.4..;.;:5=---% 

Moisture = 26.5 
Total density =-1~23~.:"'1-pet 

Dry density '" 97.3 pet 
Saturation = 97.9 % 

Chamber pressure = 9500 pst 
Max. deviator stress = 1307 psf 

Strain @ failure '" 20.01 % 
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Axial anln (%) 

Axial Deviator 
Dial Load Strain Stress 
Read. Read. (%) (psf) 

0.003 27.9 0.00 0.0 
0.006 28.9 0.05 29.5 
0.009 29.5 0.11 50.3 
0.012 30.0 0.15 63.8 
0.015 30.6 0.21 83.9 
0.018 31.0 0.26 95.9 
0.021 31.4 0.31 109.4 
0.025 31.9 0.37 123.9 
0.028 32.2 0.42 134.1 
0.031 32.8 0.47 152.6 
0.033 33.2 0.51 165.6 
0.037 33.6 0.57 178.4 
0.040 34.2 0.62 196.0 
0.043 34.6 0.68 208.2 
0.046 34.9 0.73 219.0 
0.052 35.8 0.83 245.1 
0.058 36.7 0.93 274.6 
0.083 38.9 1.36 339.9 
0.107 42.1 1.77 438.4 
0.130 44.6 2.16 514.8 
0.155 47.1 2.57 588.8 
0.202 50.9 3.37 700.2 
0.249 54.5 4.17 804.1 
0.297 57.9 4.99 899.2 
0.415 63.3 8.99 1038.0 
0.534 67.8 9.00 1146.2 
0.711 72.1 12.01 1227.7 
0.889 73.8 15.01 1229.8 
1.066 77.7 18.02 1287.3 
1.184 79.7 20.01 1306.9 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST· ASTM 02850 

Client: URS 
Project : Silicon Valley Rapid Transit Corridor, San Jose. CA 

Job# : 28648790.02512 Data Reduction: 

Boring # NB-07 
Sample # : 10 Dial factor = 1.0 Inlunlt 

Depth (ft) : 53 Load factor = 1.0 Iblunlt 

Date tested : 12/14/02 
5011 : Gray silty clay Axial Deviator 

Dial Load Strain Stress 

Specimen: Total wt. = 884.5 gms Read. Read. (%) (pst) 

Ht. = 5.910 in 

Avedla. = 2.410 In 0.003 24.6 0.00 0.0 
Area .. 4.564 sq./n 0.006 35.7 0.05 351.0 

Volume = 442.0 C.c- 0.009 43.7 0.10 602.0 

Shearing rate = 0.06 inch/min 0.012 51.1 0.15 633.0 
Shearing rate = 1 %lmin 0.015 57.4 0.21 1032.6 

Gs (assumed) = 2.70 0.018 63.8 0.26 1231.5 
0.021 69.9 0.31 1425.5 

Test Report Void ratio = 0.703 0.025 75.4 0.37 1597.9 
HtlDla ratio" 2.45 0.027 81.3 0.41 1779.9 

Moisture =-2===6":':.2;-"% 0.030 83.7 0.47 1855.7 
Total density = 124.9 pet 0.034 89,4 0.52 2032,4 . 

Dry density z 98.9 pet 0.037 94.6 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 0.046 108.8 0.73 2636.9 

Strain @fallure • 12.03 % 0.052 116.4 0.83 2873.5 
0.058 123.3 0.94 3083.3 
0.084 136.4 1.37 3480.2 
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Axial strain (%) 

0.108 
0.132 
0.156 
0.203 
0.251 
0.299 
0,417 
0.536 
0.714 
0.892 
1.070 
1.187 

148.5 
155.7 
160.5 
166.5 
170.9 
174.3 
180.3 
185.2 
191.9 
196.0 
197.6 
196.2 

1.77 3840.2 
2.18 4045.2 
2.58 4176.2 
3.39 4326.5 
4.20 4422.7 
5.01 4487.1 
7.01 4567.2 
9.02 4611.1 

12.03 4644.9 
15.04 4594.5 
18.05 4473.9 
20.04 4328.7 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST· ASTM 02850 

Client : URS 
Project: Silicon Valley Rapid Transit Corridor, San Jose, CA 

Job# : 28648790.02512 Data Reduction: 

Boring # NB-07 
Sample # : 12 Dial factor" 1.0 In/unit 

Depth (ft) : 64 Load factor· 1.0 Iblunlt 

Date tested : 12/13/02 
Soli : Olive brown silty clay AxIal Deviator 

Dial Load Strain Stress 
Specimen: Total wt... 883.8 gms Read. Read. (%) (pst) 

HI. = 5.700 In 

Ave.dla. • 2.410 In 0.003 -19.8 0.00 0.0 
Area = 4.564 SQ.in 0.006 -19.0 0.05 23.3 

Volume .. 426.3 e.e. 0.008 -18.7 0.10 34.1 
Shearing rate • 0.06 Inchfmln 0.012 -18.9 0.15 27.9 
Shearing rate • 1 %/mln 0.012 -18.8 0.16 30.1 

Ga (assumed) = 2.70 0.015 -19.0 0.21 25.5 
0.018 -18.7 0.26 34.6 

Test Report: Void ratio = 0.602 0.021 -18.5 0.32 40.0 
HtlDla ratio • 2.37 0.023 -18.5 0.36 .39.5 

Moisture =-·~23~.0~% 0.026 -18.0 0.41 55.2 
Total density .. 129.4 pef 0.029 -16.9 0.47 90.4 , 

Dry density = 105.2 pet 0.033 -14.0 0.52 181.2 
Saturation = 103.3 % 0.035 -11.3 0.56 265.7 

Chamber pressure .. 15000 psf 0.038 -8.4 0.62 355.2 
Max. deviator stress :z 4501 psf 0.041 -4.3 0.66 484.3 

Strain @ taUure = 14.52 % 0.046 4.2 0.76 751.8 
0.052 11.1 0.86 967:0 
0.069 17.8 1.17 1172.5 
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0.092 44.0 j.57 1979.8 
0.115 63.6 1.97 2578.3 
0.138 77.8 2.37 3004.5 
0.184 95.1 3.17 3509.7 
0.229 105.8 3.97 3805.8 
0.275 113.2 4.78 3994.9 
0.373 122.2 6.49 4189.2 
0.487 130.9 8.50 4350.3 
0.659 140.6 11.51 4476.6 
0.831 147.1 14.52 4501.5 
1.001 148:7 17.52 4384.7 
1.143 144.2 20.00 4139.0 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM 02850 

Client: URS 
Project : Silicon Valley Rapid Transit Corridor. San Jose. CA 

Job# : 28648790.02512 Data Reduction: 

Boring # NB-13 
Sample # : 5 DIal factor = 1.0 Irv'unlt 
Depth (ft) : 20 Load factor = 1.0 Ibtunit 

Date tested : 12/14/02 
Soli : Brown sandy clay with silt Axial Deviator 

Dial Load Strain Stress 

Specimen: Total wt. = 884.8 gms Read. Read. (%) (pst) 
HI. = 5.520 In 

Avedia. = 2.410 in 0.000 -0.2 0.00 0.0 
Area = 4.564 sq.ln 0.000 0.0 0.00 6.8 

Volume = 412.8 c.c. 0.003 5.9 0.05 190.3 
Shearing rate = 0.05 Inch/min 0.008 9.7 0.14 311.4 
Shearing rate = 0.91 %tmln 0.013 11.6 0.23 370.5 

. Gs (assumed) = 2.70 0.018 14.2 0.33 451.0 
0.024 17.5 0.43 555.0 

Test Report: Void ratio := 0.495 0.029 19.5 0.52 616.6 
HtlDia ratio =_~2==.2=9_ 0.034 22.1 0.62 698.9 

Moisture :::l 18.7 % 0.040 25.3 0.72 796.5 
Total density = 133.7' pcl 0.045 26.9 0.82 848.6 

Dry density := 112.7 pet 0.051 29.4 0.92 922.9 
Saturation = 101.9 % 0.056 31.7 1.02 995.6 

Chamber pressure = 5000 psI 0.062 34.4 1.12 1079.9 
Max. deviator streSs = 2563 psI 0.067 35.6 1.22 1113.7 

Strain @ failure := 12.09 % 0.078 39.2 1.41 1224.9 
0.089 41.9 1.61 1307.3 
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0.100 
0.112 
0.123 
0.134 
0.156 
0.179 
0.202 
0.22~ 

0.248 
0.283 
0.319 
0.354 
0.395 
0.445 
0.493 
0.551 
0.611 
0.668 
0,735 
0.803 
0.876 
0.955 
1.039 
1.130 
1.224 
1.255 

44.9 
47.3 
49.2 
51.5 
55.5 
59.4 
61.9 
64.6 
66.3 
69.8 
72.5 
75.5 
78.0 
81.0 
83.5 
86.9 
90.1 
92.2 
93.2 
93.8 
92.7 
91.5 
93.2 
94.6 
96.6 
82.7 

1.82 1395.2 
2.02 1466.3 
2.22 1522.6 
2.43 1591.7 
2.83 1707.3 
3.24 1819.8 
3.66 1887.7 
4.08 1961.5 
4.50 2002.0 
5.13 2093.4 
5.n 2161.5 
6.40 2235.5 
7.15 2291.5 
8.06 2353.6 
8.93 2405.5 
9.98 2472.5 

11.07 2532.8 
12.09 2563.1 
13.32 2552.4 
14.54 2533.8 
15.87 2465.1 
17.29 2392.4 
18.81 2391.2 
20.46 2378.3 
22.17 2377.0 
22.73 2020.9 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM 02850 

Client: 
Project: 

Job# : 
Boring # 

Sample # : 
Depth (ft) : 

Date tested : 
Soli : 

Specimen: Total wt. =
 
HI. ::
 

Avedla. ::
 
Area ::
 

Volume ::
 
Shearing rate ::
 
Shearing rate ::
 

Gs (assumed) ::
 

Test Report: 

., I 
i 
I
 
~ 

URS 
Silicon Valley Rapid Transit Corridor. San Jose, CA 
28648790.02512 
NB-13 
7 
30 
12/14/02 
Dark gray silty clay 

848.5 gms 
5.950 In 
2.420 in 
4.601 sq. in 
448.7 c.c. 

0.05 Inch/min 
0.84 %/min 

, 2.70 

Void ratio:: 0.925
 
HtIOla ratio ::_..::;2.:.,.:.4~6_
 

Moisture = 
T¢al density:: 

Dry density 2 

saturation :: 
Chamber pressure It 

Max. deviator stress :: 
Strain @failure:: 

2000 
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34.8 % 
118.0'pct 
87.5 per 
101.7 % 
7500 psf 
1849 psf 
10.39 % 

Data Reduction: 

Dial factor :: 1.0 In/unit 

Load factor .. 1.0 Iblunit 

Axlal Deviator 

Dial Load Strain Stress 

Read. Read. (%) (psf) 

0.000 0.1 0.00 0.0 
0.004 6.6 0.06 205.4 
0.009 12.7 0.15 394.1 
0.014 16.5 0.24 512.6 
0.019 19.2 0.33 596.7 
0.024 22.7 0.41 706.1 
0.030 25.7 0.51 796.5 
0.035 28.1 0.59 871.3 
0.040 29.8 0.68 924.9 
0.046 32.8 o.n 1016.3 
0.051 35.6 0.86 . 1102.8 
0.056 37.7 0.95 1166.7 
0.062 39.3 1.04 1214.3 
0.067 41.4 1.13 1279.1 
0.073 43.5 1.23 1341.3 
0.084 46.7 1.411 1436.9 
0.095 49.8 1.60 1532.6 
0.106 51.7 1.7.8 1587.5 
0.117 52.6 1.97 1611.2 
0.128 54.3 2.16 1658.9 
0.140 55.7 2.35 1700.7 
0.162 57.3 2.73 1741.4 
0.185 57.6 3.11 1743.4 
0.208 59.4 3.50 1790.1 
0:231 59.5 3.88 1786.3 
0.254 60.5 4.28 1809.8 
0.290 61.4 4.87 1824.7 
0.324 62.3 5.45 1840.6 
0.359 62.2 6.03 1825.7 
0.400 63.3 6.73 1845.2 
0.450 63.4 7.56 1832.2 
0.499 63.5 8.39 1819.4 
0.557 63.9 9.37 1811.4 
0.618 66.0 10.39 1849.4 
0.675 64.9· 11.34 1799.4 
0.742 64.5 12.47 1765.3 
0.810 64.5 13.61 1741.5 
0.883 63.1 14.83 1678.4 
0.961 62.2 16.14 1630.7 
1.046 60.0 17.57 1545.1 
1.137 57.6 19.11 1455.3 
1.232 55.7 20.71 1379.4 
1.303 52.6 21.90 1283.3 

Ie,. 

~ 
.....' .."'-.. 

o 2 4 6 8 10 12 14 16 18 20 1.316 45.5 22.12 1107.2 

AxI.'ltraln (%) 
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UNCONSOLlDA"rED UNDRAINED COMPRESSION TEST· ASTM D2850 

Client : URS
 
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA
 

Job # : 26648790.02512 Data Reduction:
 

Boring # NB-13
 
Sample # : 11 Dial fector • 1.0 In/unit
 

Depth (ft) : 51 Load factor· 1.0 Iblunlt
 

Date tested : 12113/02 
5011 : Dark gray silty clay with sand Axial Deviator 

Dial Load Strain Stress 
Specimen: Total wt.• 887.7 gms Read. Read. (%) (psf) 

Ht. = 5.800 In 

Avedla.• 2.410 In 0.003 22.7 0.00 0.0 
4.564 sq.in 0.006 24.7 0.05 62.8 

Volume :: 433.7 c.C. 0.009 26.0 0.11 105.5 
Shearing rate to 0.06 Inch/min 0.012 27.1 0.15 137.6 
Shearing rate :: 1 %/mln 0.015 28.2 0.21 174.2 
Gs (assumed) = 2.70 0.018 29.5 0.26 212.6 

Area • 

0.021 31.0 0.30 261.4 
Test Report: Void ratio :: 0.624 0.024 33.6 0.36 342.5 

HtIOla ratio ::_.;2.:.;:.4~1_ 0.026 37.2 0.40 454.2 
Molstura :: 23.1 % 0.030 40.8 0.46 570.1 

Total density· 127.7 pet 0.032 44.5 0.50 685.0 . 
Dry density :: 103.7 pet 0.036 47.4 0.56 774.5 
Ssturatlon .. 100.0 % 0.039 50.4 0:62 868.1 .' 

Chamber presaure :: 12000 psf 0.041 53.0 0.66 949.8 
Max. devla10r stress = 3048 psf 0.045 55.4 0.72 10'24.1 

Strain @ failure • 6.99 0/0 0.050 59.9 0.82- 1163.8 
0.056 53.7 0.92 9.70.1 
0.082 72.4 1.36 1545.9 
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0.105 
0.128 
0.152 
0.198 
0.245 
0.291 
0.409 
0.525 
0.699 
0.874 
1.049 
1.164 

84.6 
94.4 

102.0 
112.5 
118.5 
122.4 
126.5 
128.0 
123.6 
120.4 
118.2 
115.6 

1.76 1920.1 
2.16 2214.7 
2.56 2438.2 
3.36 2738.8 
4.16 2898.1 
4.97 2989.5 
6.99 3047.6 
9.00 2965.7 

12.01 2800.8 
15.02 2620.7 
18.03 2469.2 
20.01 2344.2 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST -ASTM 02850 

Client: URS 
Project ; Silicon Valley Rapid Transit Corridor, San Jose, CA 

Job# : 28648790.02512 
Boring # NB-13 

Sample # : 14 
Depth (tt) : 65 

Date tested : 12114/02 
5011 : Dark gray silty clay 

Specimen: Total wt. = 920.9 gms 
5.910 In 

Ave dla. = 2.425 In 
Area :s 4.620 sq.fn 

Volume = 447.5 c.c. 
Shearing rate = 0.06 inch/min 
Shearing ra1e :s 1 %/mln 

Gs (assumed) = 2.70 

Ht. '"' 

Test Report: Void ratlo :s 0.595 
HUDIa ratio '"'_.;2.:.,.:.44..;...._ 

Moisture = 21,6 
Total density = 128.4 

Drydel18lty. 105.6 
Saturatlon • 98.0 

Chamber pressure '"' 16000 
Max. deviator stress '" 4251 

Strain @failure II 18.03 

% 
pet 
pcf 
% 
psf 
psf 
% 

4500 

4000 

3500 

! 
3000 

j 2500 

It.. 
oS 2000 

of 
! H500 

1000 

500 

o 

...... ,..,.....-4 t-"" 

IIV 
~ 

1 
., 

I 

Data Reduction: 

Dial factor '" 1.0 in/unit 

Load factor .. 1.0 Iblunlt 

AXial Deviator 

Dial Load Strain Stress 

Read. Read. (%) (pst) 

0.003 29.5 0.00 0.0 

0.006 41.8 0.05 383.2 
0.009 49.6 0.10 626.5 

0.012 56.2 0.15 832.0 
0.015 82.0 0.21 1010.6 
0.018 67.6 0.26 1184.7 
0.021 72.8 0.31 1345.9 
0.024 77.8 0.37 1499.9 
0.028 82.3 0.42 1637.3 
0.030 86.7 0.46 1773.4 
0.034 90.6 0.52 1895.6 
0.037 94.3 0.57 2007.7 
0.040 98.2 0.63 2127.1 
0.042 101.8 0.67 2238.9 
0.046 105.1 0.72 2339.9 
0,052 111.6 0.83 2536,1 
0.058 117.3 0.94 2711.9 
0.083 127.7 1.36 3017.7 
0.107 135,3 1.76 3238.6 
0.131 139.5 2.17 3355.3 
0.154 143.1 2.56 3448.6 
0.202 148.2 3.37 3576.1 
0.249 152.6 4.17 3676,8 
0.297 158.5 4,98 3761.2 
0.416 165.0 7,00 3928.5 
0.535 171.8 9.00 4034.8 
0.713 181.1 12,01 4158.4 
0.891 189.3 15.02 4231,3 
1.068 195.9 18.03 4250.8 
1.186 199.1 20.02 4226.7 

o 2 4 8 8 10 12 14 16 18 20 

Axlal.lnIln W.) 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST· ASTM 02850 

Client: URS 
Project : Silicon Valley Rapid Transit Corridor, San Jose. CA 

Job# : 28648790.02512 Data Reduction: 

Boring # NB-13 
Sample # : 16 Dial factor = 1.0 in/unit 

Depth (ft) : 75 Load factor = 1.0 Iblunlt 

Date tested : 12114/02 
Soli : Olive gray silty clay Axial Deviator 

Dial Load Strain Stress 
Specimen: To1al wt. = 835.8 gms Read. Read. (%) (psf) 

Ht. = 5.530 In 

Ave dia. = 2.413 In 0.003 59.4 0.00 0.0 

Area = 4.576 SQ.in 0.006 65.0 0.05 177.6 
Volume = 414.7 c.c. 0.008 68.0 0.10 270.0 

Shearing rate '" 0.06 Inch/min 0.011 71.3 0.16 375.0 
Shearing rate .. 1 %lmln 0.014 74.1 0.21 462.0 

G8 (assumed) '" 2.70	 0.017 76.8 0.26 546.3 
0.020 79.7 0.31 638.7 

Test Report Void ratio = 0.705 0.022 82.1 0.36 712.7 
HtlDia ratio =_~2.29;.:;;-_ 0.Q25 84.7 0.41 795.4 

Moisture.. 27.3 % 0.028 87.5 0.46 682.2 
Total density .. 125.8 pet 0.031 89.9 0.51 954.9 

Dry density .. 96.8 pet 0.034 92.1 0.56 1024.4 
Saturation II 104.4 % 0.036 94.5 0.61 1099.6 

Chamber pressure '" 18000 pst 0.039 96.9 0.66 1173.7 
Max. deviator stress .. 3643 psf 0.042 99.0 O.H 1238.2 

Strain @ failure .. 19.99 % 0.047 103.2 0.81 1368.5 
0.053 107.3 0.91 1493.5 
0.067 111.1 1.17 1610.1 
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0.Oa9 
0.111 
0.134 
0.178 
0.223 
0.268 
0.362 
0.474 
0.640 
0.807 
0.973 
1.108 

123.6 
132.2 
139.0 
147.7 
154.3 
159.3 
166.7 
175.3 
184.9 
192.2 
198.6 
204.1 

1.55 1988.6 
1.97 2246.1 
2.37 2447.6 
3.18 2692.8 
3.98 2867.9 
4.79 2992.8 
6:50 3156.9 
8.52 3337.7 

11.53 3495.7 
14.55 3571.9 
17.55 3613.5 
19.99 3642.8 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST· ASTM 02850 

Client :
 
Project :
 

Job# :
 
Boring #
 

Sample # :
 
Depth (tt) :
 

Date tested : 
Soil : 

Specimen: Total wt.
 
HI.
 

Ave dla.
 
Area
 

Volume
 
Shearlng rate
 
'Shearlng rate
 
Gs (assumed)
 

Test Report 

::z 

= 
:z 

= 
= 
.. 
.. 
= 

URS 
Sl/lcon Valley Rapid Transit Corridor, San Jose, CA 
28648790.02512 Data Reduction: 
NB-13 
18 Dial factor .. 1.0 in/unit 
86 Load factor .. 1.0 Ib/unit 

12113/02 
Dark gray silty clay A~r Deviator 

Dial Load Strain Stress 
906.4 gms Read. Read. (%) (pst) 
6.000 In 
2.414 in 0.003 38.8 0.00 0.0 
4.579 sQ.ln 0.006 52.0 0.05 415.4 
450.2 c.c. 0.009 61.1 0.10 700.9 

0.06 
I 

inch/min 0.012 68.0 0.15 918.2 
1 %/mln 0.015 74.2 0.20 1111.4 

2.70 

Void ratio '" 
HlIDia ratio '"' 

Moisture .. 
Total denslty:r 

Dry density .. 
Saturation .. 

Chamber pressure .. 
Max. deviator stress .. 

Strain @ failure :z 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

o 

0.018 79.8 0.25 1285.8 
0.022 84.8 0.31 1443.3 

0.749	 0.025 89.7 0.36 1597.2 
2.49	 0.027 94.5 0.40 1745.1 
30.4 %	 0.031 98.8 0.46 1880.0, 
125.6 pet	 0.033 102.7 0.50 1999.4 
96.3 pet	 0.037 106.7 0.56 2124.4 . ' 

109.6 %	 0.040 110.3 0.61 2235.4 
20560	 pst 0.043 114.0 0.66 2350.8 
6766 pst 0.046 117.6 0.72 2462.9 
7.00 %	 0.052 125.0 0.8Z 2688.9 

0.058 132.1 0.92 2908.1 
0.085 151.7 1.36 3502.1 
0.109 176.9 1.76 4268.1 
0.133 199.4 2.16 4943.0 
0.157 218.3 2.56 5502.3 
0.205 244.2 3.36 6242.5 
0.253 257.0 4.17 6577.9 
0.302 263.9 4.98 6727.4 
0.423 270.1 7.00 6766.3 
0.544 239.8 9.01 5751.4 
0.724 163.0 12.02 3438.4 
0.905 150.2 15.03 2979.0 
1.086 148.3 18.04 2823.8 
1.205 150.7 20.02 2815.2 

I 
.,.,..

" \ f \ , ~ , 
j 

\ 
~ 

o 2 4 6 8 10 12 14 16 18 20 

Ax,., .traln (0/0) 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST· ASTM 02850 

Client : 
Project: 

Job # : 
Boring # 

Sample # : 
Depth (ft) : 

Date tested : 
Soil : 

Spedmen: Total wt. '" 
Ht. :II 

Ave dla. • 
Area = 

Volume z 

Shearing rate I: 

Shearlng'rate ,. 
Gs (assumed) '" 

Test Report: 

URS 
Silicon Valley Rapid Transit Corridor, San Jose, CA 
28648790.02512 
NB-16 ' 
3 
48 
12114/02 
Brown silty clay 

795.4 gms 

5.290 In 
2.425 In 

4.620 sq.in 
400.5 c.c. 

0.05 Inch/min 
1 %/min 

2.70 

Void ratio :II 0.692 '
 
HtlDia ratio '"_-=-,2."",,18;-­

Moisture '" 24.4
 
Total density • 123.9 

Dry density • 99.6 
Saturation '"' 95.4 

Chamber pressure IS 11500 
Max. deviator stress '" 3559 

Strain @ failure :: 18.03 

4000 

3500 

3000 

i 2500 

i 2000 

I 1500 

1000 

500 

o 
o	 2 4 6 8 10 12 14 16 18 20 

Axl•••tnlln (%) 

Signet Testing Labs 

Data Reduction: 

Dial factor '" 

load factor = 

\. 

Dial 

Read. 

% 
pet 
pet 
% 
pst 
psf 
% 

0.003 
0.005 
0.008 
0.011 
0.013 
0.016 
0.019 
0.021 
0.024 
0.027 
0.030 
0.032 
0.035 
0.038 
0.040 
0.046 
0.051 
0.075 
0.096 
0.117 
0.138 
0.181 
0.223 
0.266 
0.373 
0.479 
0.638 
0.797 
0.956 
1.061 

1.0 In/unit 

1.0 Ib/unft 

Axial Deviator 
load Strain Stress 
Read. (%) (pst) 

22.5 0.00 0.0 
26.8 0.05 136.3 
29.2 0.10 210.4 
31.5 0.15 281.3 
33.2 0.21 335.7 
35.0 0.26 '390.7 
36.4 0.30 434.2 
37.5 0.36 467.1 
38.8 0.41 507.0 
40.1 0.45 546.1 
41.0 0.51 574.0 
42.2 0.56 611.8 
43.2 0.61 641.7 
44.2 0.66 673.6 
45.6 0.72 717.3 
47.9, 0.82 786.5 
50.0 0.91 851.0 
55.6 1.38 1020.2 
63.2 1.76 1248.8 
70.1 2.16 1454.2 
77.6 2.56 1674.2 
90.1 3.37 2036.8 

100.5 4.17 2329.6 
109.0 4.99 2562.8 
122.5 6.99 2001.1 
134.3 9.00 3173.2 
145.5 12.01 3375.1 
154.7 15.02 3502.1 
161.8 18.03 3559.0 
165.0 20.01 3553.1 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST· ASTM 02850 

Client :
 
Project :
 

Job# :
 
Boring # 

Sample # : 
Depth (ft) : 

Date tested : 
Soil : 

Specimen: Total wt. = 
HI. • 

Avedla. • 
Area = 

Volume = 
Shearing rate • 
Shearing rate .. 

<38 (assumed) "" 

Tast Report: 

URS 
Silicon Valley Rapid Transit Corridor. San Jose. CA 
2864a790.02512 
NB-19 
10 
57 
12114/02 
Gray brown silty clay 

1234.5 gms 
6.000 In 
2.880 in 
6.517 sq.in 

640.8 c.c. 
0.06	 Inch/min 

1 %lmln 
2.70 

Void ratio" 0.845 
HI/Dla rallo .. 2.08 

Moisture '" 31.6 % 
Total density,. 120.2 pet 

Dry dSllIlty • 91.3 pet 
Saturation .. 101.1 % 

Chamber pressure • 14000 pst 
Max. deviator stress • 2972 psf 

Strain @ failure .. 20.00 % 

3500 

300d 

2500 

I 
i.. 

2000 

I 
S 1500 

1000 

500 

o 

K' ~ 
..-­ kt ­ ...­

I 
r'

V 

V 
J 

Data Reduction: 

Dial factor = 1.0 in/unit 

Load factor:: 1.0 Iblunlt 

A1<lal Deviator 

Dial Load Strain Stress 
Read. Read. (%) (PSt) 

0.003 33.4 0.00 0.0 
0.006 36.3 0.05 63.8 
0.009 38.3 0.11 107.3 
0.012 40.4 0.15 153.7 
0.015 42.6 0.21 203.0 
0.018 44.6 0.26 245.7 
0.022 46.6 0.31 289.2 
0.025 48.8 0.37 338.4 
0.027 51.0 0.41 385.6 
0.031 52.8 0.46 426.3 
0.034 54.8 0.52 ­ 470.2' 
0.036 56.8 0.56 512.3 
0.040 58.2 0.62 544.7 
0.043 58.4 0.67 546.8 
0.046 60.5 0.72 594.3 
0:053 65.2 0:83 696.3 
0.059 63.5 0.93 657.5 
0.064 73.5 1.03 875.7 
0.090 
0.115 
0.138 
0.187 
0.235 
0.284 
0.392 
0.512 
0.693 
0.874 
1.054 
1.203 

85.0 
99.7 

111.0 
125.1 
133.9 
140.7 
150.0 
161.0 
173.2 
183.7 
194.9 
201.6 

1.48 
1.86 
2.26 
3.07 
3.87 
4.68 
6.48 
8.49 

11.50 
14.51 
17.52 
20.00 

1122.8 
1436.2 
1675.0 
1963.0 
2134.7 
2260.1 
2408.0 
2579.2 
2732.5 
2837.4 
2942.4 
2971.8 

o 2 4 6 8 10 12 14 16 18 20 

Axla' Itraln (%) 

Signet Testing L8ba 

Figure 0-43 



UNCONSOLIDATED UNDRAINED COMPRESSION TEST - ASTM 02850 

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 jn/unit 

Depth (ft) : 67 Load factor • 1.0 Ibtunlt 

Date tested : 12114/02 
Soli : Dark gray silty clay 

Specimen: Total wt. = 896.3 gms 
Ht. = 5.810 In 

Avedia. = 2.415 In 
Area = 4.582 sQ.in 

Volume '" 436.3 c.c. 
Shearing rate a 0.06 Inch/min 
~hearlng rate • 1 %lmln 

Gs (assumed) = 2.70 

Test Report Void ratio = 0.603 
HtiDia ratlo '"_.;2;:.4~1_ 

Moisture '" 22.0 % 
Total density = 128.2 pet 

Dry density = 105.1 pet 
Saturation '" 98.4 % 

Chamber pressure '" 16000 psf 
Max. deviator stress II: 5345 pst 

Straln@ failure.:: 19.~ % 

6000 

5000 

4000 

3000 

2000 

1000 

o 
o 2 4 6 8 10 12 14 

Axial atraln (%) 

16 18 20 

-~ 
.e-

V ~ 

V 
1/

J 
V, 

I 

Axial Deviator 
Dial Load Strain Stress 
Read. Read. (0/0) (psf) 

0.003 28.9 0.00 0.0 
0.006 34.9 0.05 188.1 
0.008 38.8 0.10 312.1 
0.012 42.1 0.15 415.1 
0.015 45.5 0.21 519.9 
0.018 48.1 0.26 602.4 
0.020 50.7 0.30 684.8 
0.024 53.2 0.36 760.2 
0.027 55.5 0.41 832.7 
0.030 57.5 0.46 896.4 
0.032 60.0 0.51 972.9' 
0.035 62.1 0.56 1039.4 
0.039 64.4 0.62 1106.5 
0.041 66.4 0.66 1172.9 
0.044 68.1 0.71 1223.5 
0.050 71.9 ~.82 1342.5 
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 
0.134 111.4 2.27 2535.6 
0.181 128.9 3.08 3045.3 
0.229 143.1 3.88 3449.7 
0.276 154.0 4.69 3746.3 
0.381 170.6 6.51 4163.7 
0.497 186.8 8.51 4541.0 
0.672 204.7 11.52 4888.2 
0.847 219.5 14.53 5119.2 
1.021 231.4 17.53 5247.4 
1.162 241.4 19.96 5344.9 

Signet Testing Labs 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST· ASTM 02850 

Client :
 
Project:
 

Job #:
 
Boring #
 

Sample # :
 
Depth (ft) :
 

Date tested : 
Soli : 

Specimen: Total wt. 
HI. 

Avedia. 
Area 

Volume 
Shearing rate 
Shearing rate 

Gs (assumed) 

Teet Report: 

URS 
Silicon Valley Rapid Transit Corridor, San Jose, CA 
28648790.02512 
NB-20 
4 
17 
12/13/02 
Dark gray silty clay 

= 1151.5 gms 
= 6.000 in 
= 2.875 In 
= 6.494 sq.ln 
= 638.5 c.e. 
= 0.05 Inch/min 
'" 0.83 %tmin 
= 2.70 

Void ratio = 1.120 
HtlCia ratio =_:;.:.2.,:.;:09;..­

Moisture = 41.6
 
Total density = 112.5
 

Dry density = 79.5
 
S81uratlon = 100.3 

Chamber pressure = 2200 
Max. deviator stress '" 1383 

Strain C fallure = 16.06 

1600 

1400 

1200 

co 
! 1000 

= 800i 
I 
~ 600 

400 

200 

o 

Data Reduction: 

Dial factor = 1.0 In/unit 
Load factor '" 1.0 Ibtunit 

AxIal Deviator 
Dial Load Strain Stress 
Read. Read. (%) (pst) 

0.000 ..Q.1 0.00 0.0 
0.004 5.1 0.07 116.9 
0.010 6.7 0.17 150.8 
0.Q15 8.1 0.26 182.5 
0.021 9.1 0.35 204.3 
0.026 10.5 0.44 234.7 
0.032 12.3 0.53 275.0 
0.037 13.6 0.62 302.3 
0.043 14.8 0.71 328.6 

% 0.048 15.8 0.81 350.7 
pet 0.054 16.9 0.90 374.E} 
pcl 0.060 18.2 0.99 403.5 
% 0.065 19.1 1.09 422.7 
pst 0.071 20.6 1.18 455.0 
pst 0.076 21.5 1.26 474.7 
% 0.087 24.3 1.46 534.2 

0.099 27.0 1.65 592.8 
0.110 30.0 1.84 655.4 
0.121 32.3 2.02 704.8 
0.133 34.4 2.21 749.7 
0.144 35.9 2.41 779.6 
0.167 39.9 2.79 863.8 
0.190 42.7 3.17 918.9 
0.213 45.9 3.55 984.8 
0.237 48.0 3.95 1024.7 
0.260 49.6 4.33 1054.4 
0.295 51.5 4.91 1088.6 
0.330 54.4 5.49 1142.9 
0.365 56.5 6.08 1179.9 
0.409 58.0 6.82 1201.2 
0.458 60.1 7.63 1234.0 
0.504 62.2 8.39 1265.8 
0.564 63.9 9.40 1287.0 
0.622 65.8 10.37 1309.6 
0.677 67.5 11.29 1330.1 
0.745 70.1 12.42 1364.3 
0.813 70.5 13.55 1353.6 
0.888 72.1 14.77 1365.0 
0.964 74.1 16.06 1382.7 
1.049 74.5 17.48 1365.0 
1.139 75.4 18.99 1356.6 
1.226 74.8 20.44 1322.5 
1.275 76.1 21.24 1331.6 

....lr.r.... ... .".r-e... 

,V 
I 
r 

J 
I 

o 2 4 6 8 10 12 14 16 18 20 1.286 66.6 21.44 1161.9 
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UNCONSOLIDATED UNDRAJNED COMPRESSION TEST - ASTM 02850 

Client : URS 
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA 

Job # : 28648790.02512 Data Reducllon: 
Boring # NB-20 

Sample # : 13 Dial factor" 1.0 Infunit 

Depth (tt) : 57 Load factor'" 1.0 Ibtunll 

Date tested : 12113/02 
Soil : Gray brown silty clay Axial Deviator 

Dial load Strain Stress 
Specimen: To1al wt. .. 1261.6 gms Read. Read. (%) (pst) 

HI. = 6.000 In 

Ave dis. '" 2.870 in 0.003 28.7 0.00 0.0 

Area '" 6.472 $Q.in 0.006 35.1 0.05 140.9 
Volume .. 636.3 c.c. 0.009 45.3 0.10 389.1 

Shearing rate ;: 0.06 Inch/min 0.012 55.9 0.15 604.1 
Shearing rate :: 1 %/mln 0.Q15 64.6 0.20 796.5 

Gs (assumed) '" 2.70 0.018 72.5 0.25 971.5 
0.021 79.3 0.30 1122.9 

Test Report: Void ratio = 0.743 0.024 85.6 0.35 1259.9 
HVDia ratio" 2.09 0.027 91.3 0.40 1387.8 

Moisture =-~28:;';.0;"'-% 0.030 97.0 0.45 1512.2 
Total density = 123.7 pet 0.033 102.2 0.50 1627.7 

Dry density :: 96.7pcf 0.036 107,5 0.56 1744.0 
Saturation .. 101.7 % 0.040 112.1 0.61 1843.2 

Chamber pressure" 14000 pst 0.043 116.7 0.66 1944.6 
Max. deviator stress .. 4552 psf 0.045 121.4 0.71 2048.4 

Strain @ failure .. 18.01 % 0.051 129.6 0.81 2227.1 
0.058 138.7 0.92 2380.1 
0.085 154.3 1.36 2755.3 

5000 

4500
 

4000
 

~ 

E 3000 

2500i.. 
I 2000 
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o 
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Axial atraln (%) 

0.100 
0.133 
0.157 
0.205 
0.253 
0.301 
0.423 
0.543 
0.723 
0.904 
1.084 
1.202 

170.5 
182,3 
190.9 
204.0 
213.2 
220.9 
233.9 
245.3 
257.8 
268.7 
278.2 
283.3 

1.76 3099.4 
2.16 3342.7 
2.57 3515.0 
3.37 3768.7 
4.17 3934.0 
4.97 4062.8 
6.99 4246.3 
9.00 4385.4 

12.00 4485.4 
15.01 4536.9 
18.01 4551.7 
19.98 4532.6 

Signet Testing labs 
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UNCONSOLIDATED UNDRAINED COMPRESSION TEST -ASTM 02850 

Client: URS 
Project : Silicon Valley Rapid Transit Corridor, San Jose, CA 

Job# : 28648790.02512 
Boring # NB-20 

Sample # : 14 

Depth (ft) : 65 
Date tested : 12/14102 

Soil : Dark gray silty clay 

Speelmen: Total wt. = 1319.6 gms 
HI. = 6.000 in 

Avedla, = 2.870 in 

Area = 6.472 SQ.in 
Volume .. 636.3 c.c. 

Shearing rate .. 0.06 inch/min 
Shearing rate .. 1 %lmln 
Gs (assumed) .. 2,70 

Test Report: Void ratio .. 0.602 
HtiDia ratio =.-2;:,.0;:.:9:......,. 

Moisture .. 23.1 
Total density II 129.4 

Dry density = 105.2 
Saturation II 103.4 

Chamber prassure .. 16000 
Max. deviator stress :II 4638 

Strain @ failure :II 19.55 

% 
pet 
pet 
% 
psf 
psf 
% 

Data Reduction: 

Dial factor = 1.0 in/unit 

Load factor" 1.0 Ibtunit 

Axial Deviator 
Dial Load Strain Stress 
Read. Read. (%) (pst) 

0.003 43.3 0.00 0.0 
0.006 48.8 0.95 122.2 
0.009 51.9 0.11 189.9 
0.012 54.9 0.15 257.8 
0.Q.15 57.7 0.21 318.4 
0.018 6Q..2 0.26 375.5 
0.021 62.6 0.30 426.8 
0.024 64.6 0.36 472.7 
0.028 66.5 0.41 513.1 
0.030 68.3 0.45 552.4 
0.033 70.1 0.51 593.1 
0.037 71.8 0.56 630.2 
0.039 73.5 0.60 667.2 
0.043 75.3 0.66 707,4 
0.046 77.1 0,71 745.8 
0.051 80.4 0.81 818.1 
0.058 83.5 0.92 885.8 
0.085 92.5 1.37 1080.0 
0.109 103.8 1.77 1321.2 
0.133 114.8 2: 18 1555.5 
0.158 125.9 2.58 1789.4 
0.206 149.1 3.39 2274.4 
0.254 170.1 4.19 2702.6 
0.303 187.7 5.00 3050.9 
0.423 214.2 7.01 3536.0 
0.544 235.4 9.01 3888.6 
0.724 260.5 12.02 4250.2 
0.905 279.4 15.03 4463.8 
1.085 293.3 18.04 4559.1 
1.176 302.4 19.55 4638.0 

4500 

4000 

3000 

2500 

2000 

1500 

1000 

500 

o 

........ ~ 

/ V ..-­

,./ 
~ 

tI 
V 

'I 
f 

V 
J, 

o 2 4 8 8 10 12 14 16 18 20 

Axial atraln (%) 

Signet TeaUng Labs 

FigureD-tiT 



LaboratoryTesting A"ogram 

Ko·CONSOLIDATED UNDRAINED DIRECT SIMPLE SHEAR TESTS 

URS X:\Major_ProjecIlBART_SJl95-00 112023.00IGeolech_Reports\TM'sIBSJ3.4 Dala RprMppendx A-F.doc 
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Test 
Symbol 

Boring Sample Depth Elev. OJn (%) CUt. Liquid 0' y, SU/o,,;Index '" OCRNo. No. No. Ft. Ft. OJ, (%) <Up L.I. tsl pet 

DSS607 A NB·15 S·7 30.0 - 32.5 SO.O - 47.5 
35.24 53 0.34 9.22 1.22 118.05 0.1964-- 26 

DSS604 • NB - 20 S ·13 57.0 - 59.0 33.0 - 31.0 
31.62 43 0040 16.36 1.16 120.74 0.2457.. 24 

DSS612 0 NB-18 S-5 23.0 - 25.5 65.5 - 63.0 
30.92 31 0.99 5.35 1.13 111.81 0.2383-- 18 

O .. ..·0 

a .. 
a 0.2 0.4 0.6 0.8 l 1.2 1.4 1.6 

Normalized Vertical Effective Stress, (J'v / (J'vc 

Normalized Effective Stress Paths From CKoUDSS Tests On 
Normally Consolidated Samples of Stiff Fat Clay 

Silicon Valley Rapid Transit Corridor 

May 2003 
28648793 San Jose, California 

FIGURE 0-48URS 
X:\Major_Project\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\OSS Tests\Grapher Files\StressPaths_norm.grl 
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Test 
No. 

Symbol Boring 
No. 

Sample 
No. 

Depth 
Ft. 

Elev. 
Ft. 

lIl.(%) 
lIl,(%) 

lIll 
lIlp 

Uquid
Index 
L.I. 

cr'"" 
lsf 

OCR 
y, 

pel 
SU!cr",,' 

055604 • NB -20 5-13 57.0 - 59.0 33.0 - 31.0 
31.62 

-­
43 
24 0.40 16.36 1.16 120.74 0.2457 

055605 f::, NB -20 5-13 57.0 - 59.0 33.0 - 31.0 
31.29 

-­
43 
24 0.38 8.19 2.38 120.56 0.4263 

055611 0 NB·15 5-7 30.0 - 32.5 50.0 - 47.5 
37.32 

-
53 
26 0.42 1.56 4.60 116.18 0.7317 

055613 + NB· 18 5-5 23.0 - 25.5 65.5 - 63.0 -­
-­

31 
18 - 2.68 2.22 - 0.4367 
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Normalized Vertical Effective Stress, cr'y I cr'Ye 

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

Silicon Valley Rapid Transit Corridor 

May 2003 
28648793 San Jose. California 

FIGURE D-49 URS 
X:\Major_Project\BART_SJ\Analysis\SVRTC - SF (Makram) Files\Lab Tests\DSS Tests\Grapher Files\StressPaths_over.grf 
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Appendix E
 



Reid Vane S1ear Tests
 

Field vane shear tests were conducted using a Geonor H-lO Vane Borer Instrument. The 
vane borer instrument consists of: I) the vane borer and 2) the vane instrument. The 
main part of the vane borer is the vane which is welded to a steel rod that is housed in a 
protection tube. The tube protects the vane rod from adhering to the clay soils during 
rotation of the vane. To reduce friction in the system, the space between the rod and the 
protection tube is filled with grease under pressure and a thrust ball-bearing is placed 
between the coupling piece and the protection tube. As the vane borer is advanced in 
depths, the vane is withdrawn into a protection shoe and locked in place by a retaining 
spring that is pressed into the locking sleeve groove. With a blow on the extension rod, 
the vane is unlocked at the depth where measurement is desired. The vane instrument is 
used to generate and measure the torque required to shear the clay. 

The vane used in the field measurements for the SVRTC project was 55mm in diameter 
with 110 mm in blade length. The test procedure is generally consistent with ASTM D­
2573-72. Since the Geonor H-lO instrument is calibrated periodically under the 
maintenance guidelines of the manufacturer, the manufacturer's calibration sheets were 
used to convert the readout units to engineering units. This supersedes the manual 
calculations outlined in ASTM D-2573-72. 

Logs of the four (4) field vane soundings are presented in Appendix C, Figures C-lO, C­
14, C-17, C-18, and C-19. A sununary of pertinent information of the field vane shear 
soundings is provided in Table E-l. Individual field vane results are tabulated on Table 
E-2. The values of undrained shear strengths included in Table E-2 are uncorrected 
(field) values. The soil sensitivity (St) is defined as the ratio of the in-situ undisturbed 
shear strength divided by the remolded shear strength. 

Plots of the uncorrected vane shear strengths versus elevation are presented in Figures E­
1 to E-5 at the end of this appendix. 

URS X:lMajor_ProjectlBART_SJl95-00112023.00IGeotech_ReportsITM'sIBSJ3,4 Data RprtlAppendx A-F.doc 



TABLEE-l 
SUMMARY OF FIELD VANE SHEAR TESTS 

Field Vane 
Sounding 

No. 

Ground 
Surface 

Elevation 
(feet) 

Total 
Depth 
(feet) 

Date Drilled Comments 

NB-07 84.0 121.5 11/14/02 - 11/15/02 
Vane shear to max. depth of 46.0 feet 
with intermittent sampling. Continued 
sampling to completion depth. 

NB-13A 86.0 71.0 11/24/02 - 11/25/02 
Vane shear to max. depth of 49.0 feet. 
No sampling. 

NB-16 81.0 102.5 11/21/02 - 11/22/02 
Vane shear to max. depth of46.0 feet 
with intermittent sampling. Continued 
sampling to completion depth. 

NB-17 88.5 101.5 11/11/02 - 11/12/02 
Vane shear to max. depth of 52.0 feet 
with intermittent sampling. Continued 
sampling to completion depth. 

NB-19 88.5 101.5 11/19/02 - 11/20/02 
Vane shear to max. depth of 25.0 feet 
with sampling from 0 to 10.0 feet and 
from 27.5 feet to completion depth. 

URS X:lMajor_ProjeclIBART_SJ\95-00112023,OOIGeolech_ReponsITM'sIBSJ3.4 Da'a RpnlTable E-I ,2_FVsum,doc 



TABLEE-2 
SUMMARY OF FIELD VANE SHEAR TEST DATA 

Vane 
Sounding 

No. 

Test 
No. 

Depth below 
Ground 

Surface (ft) 
Soil Unit 

Undisturbed 
Strength 

(psf) 

Remolded 
Strength 

(psf) 

Sensitivity 

(SI) 

1 12.5 
Alluvial Clays, Silts 

& Sandy Clays 
1499 - -

2 14.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1912 - -

3 15.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1849 - -

4 25.0 
Alluvial Clays, Silts 

& Sandy Clays 
1353 - -

NB-07 
5 

6 

26.0 

27.0 

Alluvial Clays, Silts 
& Sandy Clays 

Alluvial Clays, Silts 
& Sandy Clays 

1499 

1210 

-

-

-

-

7 28.0 
Alluvial Clays, Silts 

& Sandy Clays 
1714 - -

8 29.0 
Alluvial Clays, Silts 

& Sandy Clays 
1332 - -

9 44.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

10 46.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1890 - -

1 5.0 
Alluvial Clays, Silts 

& Sandy Clays 
1649 - -

2 7.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

3 9.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

4 11.0 
Alluvial Clays, Silts 

& Sandy Clays 
1520 - -

NB-13 5 13.0 
Alluvial Clays, Silts 

& Sandy Clays 
1868 - -

6 15.0 
Alluvial Clays, Silts 

& Sandy Clays 
1890 - -

7 17.0 
Alluvial Clays, Silts 

& Sandy Clays 
1190 - -

8 19.0 
Alluvial Clays, Silts 

& Sandy Clays 
952 - -

9 21.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

URS X:lMajor]rojecIIBART_SJ\95·00112023.00IGeolech_ReponsITM'sIBSJJA D.1a RpnlTabJe E-I,2fYsum.doc 



TABLEE-2 
SUMMARY OF FIELD VANE SHEAR TEST DATA 

Vane 
Sounding 

No. 

Test 
No. 

Depth below 
Ground 

Surface (ft) 
Soil Unit 

Undisturbed 
Strength 

(psO 

Remolded 
Strength 

(psO 

Sensitivity 

(St) 

10 29.0 
Alluvial Clays, Silts 

& Sandy Clays 
1846 - -

II 31.0 
Alluvial Clays, Silts 

& Sandy Clays 
1353 - -

12 33.0 
Alluvial Clays, Silts 

& Sandy Clays 
1425 - -

13 35.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

14 37.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

NB-13 
(cont'd) 15 39.0 

Alluvial Clays, Silts 
& Sandy Clays 

1649 - -

16 41.0 
Alluvial Clays, Silts 

& Sandy Clays 
1478 - -

17 43.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

18 45.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

19 47.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

20 49.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

1 5.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

2 7.0 
Alluvial Clays, Silts 

& Sandy Clays 
1499 - -

3 9.0 
Alluvial Clays, Silts 

& Sandy Clays 
1070 - -

NB-16 
4 

5 

11.0 

13.0 

Alluvial Clays, Silts 
& Sandy Clays 

Alluvial Clays, Silts 
& Sandy Clays 

1110 

795 

-

-

-

-

6 15.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

7 17.0 
Alluvial Clays, Silts 

& Sandy Clays 
1562 - -

8 19.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

URS X:lMajor]roj«:IIBART_SJ\95-00112023.00IGeo.<ch_RcponsITM·sIBSJ3.4 0 ••0 RpnlToble E-I.2_FVsum.doc 



TABLE E-2 
SUMMARY OF FIELD VANE SHEAR TEST DATA 

Vane 
Sounding 

No. 

Test 
No. 

Depth below 
Ground 

Surface (ft) 
Soil Unit 

Undisturbed 
Strength 

(psf) 

Remolded 
Strength 

(psf) 

Sensitivity 

(SI) 

9 30.0 Alluvial Clays, Silts 1552 - -
& Sandy Clays 

10 34.0 Alluvial Clays, Silts 1912 - -
& Sandy Clays 

11 36.0 Alluvial Clays, Silts 1150 - -
& Sandy Clays 

12 38.0 Alluvial Clays, Silts 972 - -
NB-16 & Sandy Clays 
(cont'd) 13 40.0 Alluvial Clays, Silts 1714 - -

& Sandy Clays 
14 42.0 Alluvial C)ays, Silts > 1934 - -

& Sandy Clays 
15 44.0 Alluvial Clays, Silts > 1934 - -

& Sandy Clays 
16 46.0 Alluvial Clays, Silts > 1934 - -

& Sandy Clays 

1 6.0 
Alluvial Clays, Silts 

& Sandy Clays 
1692 - -

2 9.0 
Alluvial Clays, Silts 

& Sandy Clays 
1271 - -

3 10.0 
Alluvial Clays, Silts 

& Sandy Clays 
1415 - -

4 11.0 
Alluvial Clays, Silts 

& Sandy Clays 
1605 - -

5 12.0 
Alluvial Clays, Silts 

& Sandy Clays 
913 172 5.3 

NB-17 
6 

7 

14.0 

16.0 

Alluvial Clays, Silts 
& Sandy Clays 

Alluvial Clays, Silts 
& Sandy Clays 

1190 

1021 

-

-

-

-

8 18.0 
Alluvial Clays, Silts 

& Sandy Clays 
1231 - -

9 20.0 
Alluvial Clays, Silts 

& Sandy Clays 
1353 - -

10 22.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

11 24.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

12 42.0 
Alluvial Clays, Silts 

& Sandy Clays 
1499 - -
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TABLE E-2 
SUMMARY OF FIELD VANE SHEAR TEST DATA 

Vane 
Sounding 

No. 

Test 
No. 

Depth below 
Ground 

Surface (ft) 
Soil Unit 

Undisturbed 
Strength 

(pst) 

Remolded 
Strength 

(pst) 

Sensitivity 

(SJ 

13 44.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

NB-17 
(cont'd) 14 46.0 

Alluvial Clays, Silts 
& Sandy Clays 

>1934 - -

15 48.0 
Alluvial Clays, Silts 

& Sandy Clays 
1912 - -

1 15.0 
Alluvial Clays, Silts 

& Sandy Clays 
1584 - -

2 17.0 
Alluvial Clays, Silts 

& Sandy Clays 
1271 - -

NB-19 
3 

4 

19.0 

21.0 

Alluvial Clays, Silts 
& Sandy Clays 

Alluvial Clays, Silts 
& Sandy Clays 

1150 

1210 

-

-

-

-

5 23.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -

6 25.0 
Alluvial Clays, Silts 

& Sandy Clays 
> 1934 - -
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Appendix F
 



8eismic Cone Penetration Tests 

The seismic cone tests consist of a piezocone unit inserted into the ground and seismic 
source at the ground surface. As the piezocone is inserted into the ground it is stopped at 
intervals of approximately 1 meter. During the pause in penetration, a s shear wave is 
generated at the ground surface by hitting a steel plate pressed against the ground by the 
weight of the CPT vehicle. The shear wave is generated by hitting the plate horizontally 
and the time required for the shear wave to reach the siesmomoeter in the piezocone is 
recorded. The seismic test date is then analyzed to create a profile of seismic velocities 
along the entire depth of the CPT. 

Seismic cone penetration tests were performed at CPT locations at the underground 
station locations; specifically, NC-22 at the Alum Rock Station, NC-12 at the Market 
Street Station, and NC-13 at the DiridonJArena Station. Shear wave velocity profiles 
from each test are presented in Figures F-l through F-3. 

The seismic cone tests were performed by Virgil Baker lnsitu Testing (VBl) of West 
Sacramento, California under supervision of a URS engineer. 

Seismic cone data from an existing CPT located near the Civic Plaza/San Jose State 
University Station (CPT-8) is also included in this Appendix. The shear wave velocity 
profile at CPT-8 is presented in Figure FA. 

DRS X:IMajor_ProjecIIBART_SJl95-00112023.00lGeolech_ReporlsITM'sIBSJ3,4 Data RpnlAppendx A-F.doc 
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