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APPENDIX 3 - PRESSUREMETER TESTS

TUNNEL SEGMENT OF SILICON VALLEY RAPID TRANSIT (SVRT) PROJECT
SAN JOSE, SANTA CLARA COUNTY, CALIFORNIA

INTRODUCTION

This appendix includes data from our geotechnical exploration performed for the proposed Tunnel
Segment of Silicon Valley Rapid Transit (SVRT) project in San Jose, Santa Clara County,
California. The fieldwork was performed between October 2004 and April 2005. The work was
performed generally in accordance with the project scope and technical specifications prepared by

Hatch Mott MacDonald/Bechtel team.

PURPOSE AND SCOPE

The purpose of this exploration was to perform soil borings and in-situ tests and to provide
subsurface data for the design team. The scope of work performed for this exploration included
drilling 76 rotary wash boreholes (Appendix 1), with majority of them on city streets. In addition,
the scope included the following: (1) performing vane shear tests in 23 boreholes (Appendix 2), (2)
performing pressuremeter tests in 19 boreholes (Appendix 3), (3) performing P/S wave suspension
logging in three boreholes (Appendix 4), and (4) installing vibrating wire piezometer in 17
boreholes (Appendix 5), and standpipe monitoring wells in two boreholes (Appendix 6). The
“Exploratory Borehole & In-Situ Test Program” is summarized on Table A3-1.

METHODLOGY OF EXPLORATION

Pressuremeter Testing

Pressuremeter tests were performed by Hughes Insitu Engineering, Inc. Both pre-bored
pressuremeter tests and self-boring pressuremeter tests were conducted. The Fraste Multidrill XL
drill rig (a top-drive rig) was used for the self-boring pressuremeter tests. In hard soils and soils of

granular in nature, only the pre-bored pressuremeter tests were conducted. To avoid potential
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caving of boreholes and damage to the equipment, steel casing was used for pressuremeter tests in
and below sandy/gravelly formation. A nitrogen bottle was used for pressure source, and three
sensors on the body of the pressuremeter registered displacement data of the borehole during

testing.

The pressuremeter tests were performed at the specified boreholes and depths as selected by the
design team. The testing procedures are in general accordance with ASTM 4719 modified as per
Hughes Insitu Engineering. The pressuremeter test data including undrained shear strength, friction
angle, lateral stress, shear modulus, etc. are presented in a report entitled “Summary of the
Pressuremeter Testing for the Silicon Valley Rapid Transit Project”, dated May 2005, prepared by
Hughes Insitu Engineering, Inc. The report is attached with this appendix.

Deploy of Pressuremeter Tests. For pre-bored pressuremeter tests, a pilot was cut using a 3-inch
O.D. Shelby tube. One tube cut a hole approximately 2.5 feet in length. To accommodate two
pressuremeter tests in the same test pocket, two Shelby tube samples were taken back-to-back (in
clay soils). When the material was granular in nature or too hard to push Shelby tube, the pilot hole
was drilled with a 2-15/16 inches tricone bit under controlled/limited circulation. The first test was

conducted near the bottom of the pilot hole, and the second test was 18 inches higher.

The self-boring pressuremeter is mechanically similar to the pre-bored Pressuremeter, except that it
is hollow. Inside the self-boring pressuremeter is a small drill bit that is rotated from the drill rig as
the pressuremeter is pushed into undisturbed material. The self-boring pressuremeter drills into
undisturbed material approximately three feet for the first test, and the second test is typically an
additional 18 to 24 inches deeper.

The self-boring pressuremeter is intended for relatively uniform clays/silts. Granular formation is
not suitable for self-boring pressuremeter as the gravel would bind between the cutting bit and the

body of the self-boring pressuremeter. This action stops the self-boring process. We noticed that
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nodules (caliche) within the clay formation tend to have similar effect on the operation of self-
boring pressuremeter. More detailed description of the pressuremeter testing operation is provided

in the attached summary report by Hughes Insitu Engineering, Inc.

At BH-60 (within the existing Security Contractor Services yard off 28" Street, Honco property),
the pressuremeter instrument could not receive signal below 100-foot depth although the equipment
was working normally at ground surface. Incidentally, the SCVWD inspector’s GPS could not

lock-in the borehole location; the equipment indicated “too much noise”.

Very Truly Yours,
PARIKH CONSULTANTS, INC.

Y. David Wang, Ph.D., P
Senior Engineer

/-4 f05 A/>s,’§«
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Table A3-1

Exploratory Borehole & In-Situ Test Program
Silicon Valley Rapid Transit (SVRT) Project
Tunnel Segment
San Jose, California

7/26/2005
. Borin Station Offset In-Situ Tests Vib. Wire Piezometers
Exploration Deptf? (1) @ LRl ™M [TpeT ov ] Depth (ft) & Standpipe Wells
East Portal to Alum Rock Station
BH-56 425 566+11 42 L Portal - -
BH-57 425 569+16 18 L Tunnel VS 2 [95&295 -
BH-01 61.5 574+05 13 L Tunnel VS 3 [20,30&40 -
BH-02 75.0 578+07 23 R Tunnel PM 4 |39,50,58.5 & 60 25'& 52'
BH-03 90.0 581+81 14 L Tunnel Continuous Sampling (30" to 90") -
BH-04 91.5 590+51 10 L Tunnel VS 1 |45 20' & 52'
BH-05 92.5 598+17 55 R Tunnel - -
BH-06 82.5 599+61 28 R Tunnel PM 5 |44, 46,53.5,63.5 & 65 -
Alum Rock Station
BH-58 151.5 600+32 53 R Station Continuous Sampling (5' to 70") 30.5'
BH-59 200.5 602+37 146 L Station P/S Suspension Logging to 200" Standpipe Well to 217"
BH-60 152.2 604+20 61 L Station PM 11 |13, 15, 28, 33.5, 35, 43.5, 45, 73.5, 75, 97.5, 99
BH-61 151.5 605+84 41 L Station VS 12 |9, 11, 19.5,21.5, 30, 32, 39.5, 41.5, 49.5, 51.5, 64.5, 66.5
BH-62 151.0 607+05 47 L Station - -
BH-63 151.5 607+67 16 R Station VS 7 |13.5,15.5, 23,5, 34.5, 36.5, 49.5 & 51.5 81'
Alum Rock Station to Crossover/Downtown Station
BH-07 86.0 609+41 9 R Tunnel VS 2 |45&543 -
BH-08 91.0 615+75 64 R Tunnel PM 6 [53,54.5,63,64.5,73.5&75
BH-09 101.5 619+92 26 L Tunnel - 30'& 75'
BH-10 105.5 624+91 14 L Tunnel VS 1 |55 -
BH-11 110.0 627+54 14 L Tunnel Continuous Sampling (50' to 110°) -
BH-12 121.5 634+69 13 L Tunnel VS 1 |50 -
BH-13 131.5 640+81 13 L Tunnel PM 3 [93.5,1145& 116 30.5' & 100.5'
BH-14 127.0 642+52 15 L Tunnel - -
BH-15 128.0 645+69 97 L Tunnel Continuous Sampling (70' to 128") 30' & 90"
BH-16 116.5 650+33 25 L Tunnel VS 0 [Soil resistance higher than vane shear capacity
BH-17 107.5 654+44 24 L Tunnel - -
BH-18 100.5 660+03 24 L Tunnel PM 3 [74.5,76 & 86 -
BH-19 91.5 666+26 23 L Tunnel VS 1 |45 30' & 60’
BH-20 91.5 669+80 24 L Tunnel Continuous Sampling (30' to 90") -
BH-21 80.0 675+49 86 R Tunnel VS 2 |40&50 -
BH-50 150.5 681+71 5 L Tunnel VS 3 [9.5345&405 -
BH-52 150.5 684+09 6 L Tunnel Continuous Sampling (10' to 70") -
BH-53 149.0 685+43 17 L Tunnel PM 3 [25,45&55 -
BH-54 121.5 687+16 10 L Tunnel VS 3 [24,34&48 -
BH-55 150.0 688+35 11 L Tunnel PM 2 [25&45 -
Crossover/Downtown Station
BH-23 130.5 690+03 74 R Crossover VS 4 |14.6,17.1,38.5&44.6 -
BH-64 141.5 691+93 30 L Crossover PM 5 [23.5,25,53,545&74 -
BH-24 151.0 694+52 31 L Crossover Continuous Sampling (10' to 70") -
BH-65 149.0 695+58 16 L Crossover PM 7 |13, 15, 38, 40, 54, 111.5, & 113
BH-77 137.5 698+34 16 L Crossover VS 4 |14.1,19.1,24.2&39.1 -
BH-25 150.0 701+55 2 R Station PM 13 |21, 23, 48,50, 74, 76, 105.5, 107, 113, 114.5, 127.5, 129, 148.5 & 150
BH-66 130.0 702+51 29 L Station VS 3 [15.5,21.5&44 -
BH-68 216.0 703+72 69 R Station P/S Suspension Logging to 200’ 80, 83;§t;fisgls;z§za?::;?;)at s
BH-70 146.5 706+78 47 L Station Continuous Sampling (10' to 70") -
BH-71 148.0 707+62 18 L Station PM 6 [23.5, 25,435, 45,63.5 & 65
BH-72 162.5 709+40 22 L Station VS 5 |18, 20, 22,43 &45 -
BH-26 157.5 710+66 19 L Station - -
Crossover/Downtown Station to Diridon Station
BH-27 140.5 715+01 131 L Tunnel - -
BH-28 150.0 720+23 48 R Tunnel - -
BH-29 112.5 723+89 29 R Tunnel VS 1 |885 -
BH-30 110.5 728+02 31 R Tunnel - -
BH-31 100.0 731+55 10 L Tunnel PM 4 |725,74,825&84 30" & 60’
BH-32 925 733+31 38 L Tunnel - -
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Table A3-1

Exploratory Borehole & In-Situ Test Program
Silicon Valley Rapid Transit (SVRT) Project
Tunnel Segment
San Jose, California

7/26/2005
Exploration Boring Station Offset Structure In-Situ Tests Vib. Wire Pi_ezometers
Depth (ft) ) | RIL Type | Oty | Depth (ft) & Standpipe Wells

Diridon Station
BH-33 150.8 735+14 52 L Station PM 12 |13, 15, 23, 25, 43.5, 45, 74.5, 76, 88.5, 90, 113.5 & 115
BH-73 150.5 736+58 41 L Station VS 5 19.7,115,195,21.5& 235
BH-74 150.5 738+28 32 R Station Continuous Sampling (10' to 70") 30'
BH-75 200.5 739+52 45 R Station - Standpipe Well to 200’
BH-76 152.5 741+02 70 R Station PM 9 |13, 15,25, 43.5, 45, 73.5, 75, 93.5 & 95 105
BH-34 150.8 744+65 79 R Station VS 8 [14.5,16.5,24.5, 26.5, 34.7, 44.5, 46.5 & 54.5

Diridon Station to West Portal
BH-35 78.0 750+49 77 R Tunnel Continuous Sampling (20' to 78') -
BH-36 81.0 755+33 101 R Tunnel - -
BH-37 82.5 760+60 53 L Tunnel VS 2 |425&525 20.5' & 60.5'
BH-38 95.5 765+24 5 L Tunnel PM 4 |43.5,51, 65 & 80 -
BH-39 96.0 768+77 17 R Tunnel VS 0 [Soil resistance higher than vane shear capacity
BH-40 68.5 775+76 75 L Tunnel Continuous Sampling (10' to 69") -
BH-41 60.0 781+35 12 L Tunnel VS | 3 |19.5, 29.5& 345 20" & 40'
BH-79 216.0 782+50 17 L |Tunnel/Vent Shaft| P/S Suspension Logging to 200’ 35.5', 75.5' & 118.5'
BH-42 62.5 785+37 | 19 L Tunnel PM | 6 [23,25 3335438445
BH-43 60.0 789+72 20 L Tunnel Continuous Sampling (5' to 60") -
BH-80 100.0 794+39 112 L Tunnel - AT
BH-44 61.5 798+28 20 L Tunnel VS 2 20 &30 -
BH-45 85.5 802+44 26 L Tunnel PM 4 |50, 58.5, 60 & 70 -
BH-46 60.0 809+36 9 L Tunnel Continuous Sampling (5' to 60") -
BH-47 61.5 813+52 52 L Tunnel VS 2 [22&245 20" & 40'
BH-48 86.5 818+34 15 R Tunnel PM 6 [30.5,32.5, 48.5, 50, 58.5 & 60
BH-49 775 824+28 66 L Tunnel -
BH-78 80.8 831+41 15 L Portal -

Note: Stations and offsets based on the April 2005, S1 track alignment.

Summary Borings Downhole Logging Continuous Sampling Pressuremeter Testing Vane Shear Testing Piezometer/Well Borings

Stations & Crossover 24 2 4 7 8 7

Tunnel 52 1 9 12 17 12

. Sampling Schedule for Tunnel Borings:
Sampling for tunnel borings focused on the 60" tunnel zone (20' above crown to 20" below invert of the 20' diameter tunnel).

. Sampling Schedule for Stations and Crossover :
Stations and crossover borings were drilled to approx. 150" depth in general. Shelby tubes or Pitcher barrels were taken in cohesive soils, and SPT sampler (2"
O.D. & 1.4" 1.D.) or Modified California sampler (3" O.D. & 2.43" 1.D.) were typically taken in granular soils.

. Continuous Sampling :
Continuous Pitcher Barrel or Shelby Tube samples (in cohesive soils) and driven SPT or MC samples (in granular soils) were taken throughout the 60' tunnel
zone at specified tunnel boring locations. Continuous Pitcher Barrel or Shelby Tube samples (in cohesive soils) and driven SPT or MC samples (in granular
soils) were taken from 10' to 70" at specified station boring locations.

. Vane Shear Borings :
Vane Shear tests were performed using Geonor H-10 Vane Borer equipment. Vane shear tests were not planned in granular soils and clay soils where the
strength exceeded the equipment capacity (2.1 ksf). Along the tunnel alignment, vane shear testing was typically attempted at the tunnel crown, center and
invert. Vane Shear tests were performed at specified depths of the station borings.

. Pressuremeter Borings:

Pressuremeter tests were performed by Hughes Insitu Engineering Inc. Both "pre-bored" and "self-boring" pressuremeter tests were conducted. A top-drive drill
rig was used for self-boring pressuremeter tests. In hard soils and gravelly soils, only the "pre-bored" type pressuremeter tests could be conducted. Along the
tunnel alignment, pressuremeter testing was typically attempted at the tunnel crown, center and invert. Pressuremeter tests were performed at specified depths
of the station borings.

. Downhole Logging :
GEOQVision Geophysical Services performed P/S suspension logging in borings at BH-59, BH-68 and 79.

. Noise and Vibration Testing :
Noise and vibration tests were performed at BH-03, BH-10, BH-15, BH-19, BH-23, BH-27, BH-35, BH-40 and BH-46

Exploratory Borehole & In-Situ Test Program (A3-1_final_07262005).xls Page 2



Summary of the Pressuremeter Testing
For the Silicon Valley Rapid Transit Project

East Santa Clara Street
San Jose, CA

submitted fo

Parikh Consultants, Inc.
356 S. Milipitas Blvd.
Milpitas, CA
95035-5421

C-290
May 2005

S J HUGHES INSITU ENGINEERING INC.
7 - :

Suite 803, 938 Howe Street, Vancouver B.C. Canada V6Z-1N9
Phone (604) 331-4451 Fax (604) 331-4452



CONTENTS

1.0 INTRODUCTION. ...ttt b bbbt e et et be st beane e 2
2.0 OBJECT OF THE PRESSUREMETER INVESTIGATION .....cccciiiiiiee e 2
3.0 PRESSUREMETERS .......ootiiiiiiiiiie ettt bbb 2
4.0 GROUND CONDITIONS ...ttt et e e snbe e s nnaeeenes 7
50 HOLE FORMATION FOR THE PRE-BORED PRESSUREMETER ........cccccoocvviniiiniinnn. 7
6.0 TEST PROCEDURE.......coiiiii ittt sttt st e et e e b e e e snae e e snaee e 7
7.0 STANDARD METHOD OF ANALYSIS OF THE SHEAR MODULUS ............ccocvvvnnnne. 11
8.0 DETERMINATION OF THE LIMIT PRESSURE .......ccooiiiiiiie e 11
9.0 GENERAL COMMENTS ON THE TESTS ...ttt 12
10.0 FUNDAMENTAL MATERIAL PROPERTIES ......cvii it 13
11.0 PRELIMINARY CONCLUSIONS........coci ittt sttt 19
12.0  REFERENGCES..... . oottt e e e e e s e e e snneeensaeeans 20
PHOTOGRAPHS
Photograph L. Pr@SSUMBMETENS .....ccui e iieeieeiiestee sttt sttt ettt sttt et et esbe et esre et e enbesneesbeaneenneenrs 4
Photograph 2. Drill bit and CULtING SNOE .......ccveiiieieee e 5
Photograph 3. Self-boring pressuremeter in OPEratioN...........ccooveiiieneniese s 6
FIGURES
Fig. 1. Schematic details of the pre-bored preSSUrEMELEr .........oovviieiiiie i 3
Fig. 2. Ideal pre-bored preSSUrEMETEr tEST.........civiieieere e ettt re e e e nee s 9
Fig. 3. Ideal pre-bored pressuremeter test in an undersize hole..........cccoevveieiii i 9
Fig. 4. Pre-bored Pressuremeter Test in Granular Material ... 10
Fig. 5. Self-boring PreSSUrEMELEr TESES .....cviiieieeiecie sttt sre e 10
Fig. 6. Total lateral stress/shear strain for ideal model .............cooeiiiiiiiii s 15
Fig. 7. Test 184 compared to the ideal model at Point A in Fig. 6 (assuming G= 3000 psi)............. 16
Fig. 8. Test 184 compared to the ideal model at Point A in Fig. 6 (assuming G= 6000 psi)............. 16
Fig. 9. Test 184 compared to the ideal model at Point B in Fig. 6 (assuming G= 3000 psi).............. 17
Fig. 10. Test 184 compared to the ideal model at Point B in Fig. 6 (assuming G= 6000 psi) ........... 18
Fig. 11. Total lateral stress from self-boring pressuremeter tests ..........cccovevievecieiieece e 18
TABLES
Table 1. Summary of basic data from Pressuremeter TESES .......ccvvvvreeriesieiiere e 21
Table 2. Total Lateral Stress/Shear Strength for TeSt 184 .........cccocvveiveie i 24
Table 3. Interpretation of Undrained Shear Strength, Lateral Stress, Friction Angle and Secant Shear
IVIOTUIUS ...t bbb bbb bbbt b e bt et e et et benbe e b e n e e 25




1.0 INTRODUCTION

This report outlines the results of a pressuremeter study, conducted from October 18 2004 to
February 11 2005, in 15 holes along Santa Clara Boulevard in downtown San Jose, CA. The
pressuremeter testing was conducted by Hughes Insitu Engineering Inc., Vancouver, B.C. under
supervision of Mr. David Wang of Parikh Consultants, Inc. Milpitas, CA. The drilling and the
deployment of the pressuremeter was conducted by Greg Drilling, Inc. from Palo Alto, California.

20 OBJECT OF THE PRESSUREMETER INVESTIGATION

The object of this study was to obtain the in-situ strength and stiffness characteristics of the clay
adjacent to the proposed excavation for the Silicon Valley Rapid Transit Rail. The invert of the Rail
tunnel is approximately 50 feet below the ground surface. As the walls for the cut and cover tunnel
will be required to resist the lateral ground forces and to penetrate sufficiently into the lower clays
to prevent failure below the toe of the wall, the aim of the study was to obtain an estimate of the
existing lateral stress, and to determine the stability of the lower material into which the wall would
be driven.

3.0 PRESSUREMETERS

The pressuremeters used for this study were monocell pressuremeters. At the center of the
instrument are three electronic displacement sensors, spaced 120 degrees apart. Over these sensors
is the flexible membrane, clamped at each end, which is pressurized to deform the adjacent
material. A protective sheet of stainless steel strips covered the membrane. The electronic signals
from displacement sensors and the pressure sensor are transmitted by cable to the surface. During
the test, the average expansion against pressure curve is displayed on a computer screen. The
pressuremeter was expanded by regulating the flow from a gas bottle of compressed nitrogen down
the umbilical cable.

In the initial stage (October-December 2004) a conventional type of pressuremeter was deployed.
That pressuremeter, a pre-bored type, was placed down a drill hole. The essential details of this type
of pressuremeter are shown in Fig. 1 and on the right of Photograph 1. This instrument is a
relatively robust instrument capable of applying a pressure to the borehole wall of over 3000 psi.
This type of pressuremeter had been used on many occasions with the Failing 1500 drill rigs used
by Greg Drilling (Formally Pitcher Drilling) on the BART line to the San Francisco Airport. The
drillers were all familiar with its operation and the formation of the test pocket.

At a later stage in the project, a self-boring pressuremeter was deployed in the zones of clay/silty
clay as identified from the nearby cone logs. The self-boring pressuremeter, which is similar in
design to the pre-bored pressuremeter, but hollow, is “drilled” into the ground. Photograph 1 shows
the two instruments with the self-boring instrument on the left. The drill bit and drill rod for the
self-boring instrument have been removed from inside the self-boring pressuremeter and are lying
between the two pressuremeters.

-




A close-up view of the cutting shoe and the drill bit is shown in Photograph 2. The bit is smaller
than the cutting shoe, and in operation sits inside the shoe as shown in the sketch to the left of
Photograph 3. As the pressuremeter is pushed into the ground, the material displaced by the
pressuremeter is forced inside the pressuremeter by the sharp tapered edge of the cutting shoe. As
the material enters the shoe, it is drilled away and flushed to the surface through the hollow
pressuremeter. This system does not work if gravel is present, as the gravel can get wedged between
the bit and the cutting shoe. The self-boring operation under way is shown in Photograph 3. The
return cuttings can be seen coming out over the top of the upper casing. ®
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al 120 deqraes |

Fressure sensar

Fig. 1. Schematic details of the pre-bored pressuremeter

&n very soft materials, the soil displaced by the pressuremeter can be removed by jetting action of drill mud alone. In
that case a rotating bit is not required and the instrument can penetrate small gravel layers. However, the clay at this site

was considered too strong to be able to be cut by jetting action alone.
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Photograph 1. Pressuremeters




Photograph 2. Cutting shoe and drill bit on Self-drilled Pressuremeter
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Photograph 3. Self-boring pressuremeter in operation




40 GROUND CONDITIONS

The ground conditions along the route were complex. They consisted of interlayered clays, silts, and
sands with a few gravel lenses. In general, silts and silty clays were near the surface, followed by
sand and gravel layers. Some of the sands in this zone were free draining, and would collapse if not
held back with casing. Below the sands and gravel was often a further layer of silts and silty clays,
with possibly a similar stress history of deposition as the upper silts and clays. Throughout all of the
layers, gravel particles existed. The cone traces showed the trend but the detailed layering varied
over relatively short distances.

5.0 HOLE FORMATION FOR THE PRE-BORED PRESSUREMETER

In the initial phase of the investigation the pilot hole was cut using a three-inch outside diameter
Shelby tube. One tube cut a hole approximately 2.5 ft in length. To accommodate two
pressuremeter tests in the test pocket, two Shelby tube samples were taken back-to-back. When the
material was too hard to sample with a Shelby tube, the pilot hole was drilled with a 2**/16-inch
tricone bit.

With this approach, two tests can be conducted as close together as possible. The first test is
conducted at the bottom of the pilot hole, and the second test 1.5 feet up. If there is little variation in
the lithology both tests should be similar. Hence, there is a check on the quality of the data.

6.0 TEST PROCEDURE

After the pressuremeter is inserted to the bottom of the hole, the membrane is expanded by
controlling the flow of compressed nitrogen into the pressuremeter. If the pilot hole is larger than
the pressuremeter, the membrane will start to expand once the pressure exceeds the water pressure
in the hole. (If the drill mud pressure is above the static pressure, this will be the pressure at which
expansion is initiated.) This pressure is then increased in small steps until a strain of about 2% was
reached. The pressure is then reduced to approximately 50% of the current maximum pressure, then
increased again. This will result in a closed unload-reload loop. The slope of this loop will give a
measure of the in-situ shear modulus for low strain (see Section 7). In most tests, this procedure is
conducted several times. If disturbance effects are small, the loops tend to be parallel. Fig. 2 is an
illustration of an ideal test.

On reaching the maximum pressure, usually dictated by the strain limit on one of the displacement
sensors, the pressure is reduced continuously. If the material is permeable, the membrane will
rapidly move inwards when the pressure reduces to the current static water pressure. On the other
hand, if the material is impermeable, i.e. a more cohesive material, the membrane will not collapse

b In the first two holes (53 and 55) the second test in the pilot hole, 1.5 above the first test, was always indicative of an
oversized hole. This was rather surprising in view of the material. Subsequently, it was noticed that the head to the
Shelby tube used in these holes was oversize. Hence, as the second Shelby tube was pushed in to lengthen the hole to 5

feet, the Shelby head widened the top of the hole too much. The head was changed for subsequent tests.
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back as the pressure is reduced. It will follow the dotted unloading path shown in Fig. 2. On
reloading, cohesive materials will follow a similar curve to the initial loading curve, i.e. the
curvature will smoothly decrease as the loading increases. In contrast, frictional materials tend to
increase in curvature before decreasing as the pressure nears its maximum. Hence, in a qualitative
manner the final unloading curve can be used to give some indication of the material behavior.

If the pilot hole for the pressuremeter is cut undersize or if the hole squeezes in before the
pressuremeter can be placed in the pilot hole, the pressuremeter test will have the form shown in
Fig. 3. The initial portion of the pressuremeter curve will be truncated. It will not be perfectly
truncated. The influence of the squeezing action will change the shape of the initial portion of the
pressure-expansion curve, the latter portion of the curves are usually relatively similar.

A typical test with a pre-bored pressuremeter in dense granular material is shown in Fig. 4. In this
test the hole is slightly undersize. To obtain a better indication of the initial portion of the
pressuremeter curve, the pressuremeter can be inserted by self-drilling it into the ground. In this
process the material, displaced by the pressuremeter, is removed up the inside. In this manner there
is limited disturbance to the material surrounding the pressuremeter.

The self-drilled pressuremeter is mechanically similar to the pre-bored pressuremeter used at this
site (shown in Fig.1). However, it is hollow, as shown in the left of Photograph 1. Inside this
pressuremeter is a small drill bit that is rotated from the drill rig as the pressuremeter is pushed into
undisturbed material. A close-up view of the cutting shoe and the drill bit is shown in Photograph 2.
In operation the drill bit is set back inside the cutting shoe approximately 1 inch. In this manner the
material displaced by the pressuremeter is cut and slurried inside the instrument and flushed to the
surface with drilling mud. A schematic drawing of the process is shown on the left of Photograph
3. C

The process of self-boring is relatively complex, in that a double rod system has to be employed. To
add to these difficulties, at this site there were thin layers of gravel throughout the silt and clay
layers. On occasions, the gravel would bind between the cutting bit and the body of the self-boring
pressuremeter. This action stopped the self-drilling process, as the pressuremeter itself rotated.

The self-boring method used helps to minimize the disturbance to the surrounding soil. It does not
eliminate the disturbance. To some extent, the disturbance is a function of the relative cutting bit
position. If the cutter is set well back inside the cutting shoe, there will be a tendency to push the
material in front of the cutting shoe outwards, whereas if the cutting shoe is set too far forward it
will pull material towards the cutting shoe. In general, if the layer being tested is of sufficient depth,
the location of the cutter can be adjusted to get the most suitable pressuremeter test with the least
disturbance. However, at this site the depth of uniform materials were insufficient to make the
necessary adjustments so the cutter was set at approximately one inch back from the edge of the
cutting shoe.

¢ In very soft soils, just the jetting action of mud alone is usually sufficient to remove the material. However, it was
considered that the material along the SVRT line would be too strong to jet away with the pumps available on site.

-
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There is one other form of disturbance than cannot be overcome with this method of insertion and
that is the effect of vertical friction on the side of the pressuremeter. It is felt that this form of
disturbance is why the initial modulus, even on high-quality tests, is always less than the modulus
determined from the unload-reload loops. However in the silts, the self-bored approach was
particularly useful in establishing limits of the likely behavior of the soft silts and clays. A typical
self-bored pressuremeter test is presented in Fig. 5.

Menard modulus uniad rdoad modulus o
(usually expresed as a Young'sfmodulus) _—- LimiPressure

Pressure
static water prgssure
l\__”_'/,_/
Strain
Fig. 2. Ideal pre-bored pressuremeter test
undersize hole
Pressure

Strain

Fig. 3. Ideal pre-bored pressuremeter test in an undersize hole
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Fig. 4. Pre-bored Pressuremeter Test in Granular Material
(Test 141, Hole 33, at 45 feet)
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Fig. 5. Self-boring Pressuremeter Test
Test 30, Hole 25 at 21 feet
Unload loops parallel
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7.0 STANDARD METHOD OF ANALYSIS OF THE SHEAR MODULUS

If the material surrounding the pressuremeter is assumed to extend to infinity, and to behave in an
idealized manner, as a linear elastic, homogeneous material, which does not fail under shear or
tension, then the displacement on the boundary of the pressuremeter, u,, for a given pressure, P, is
given by:

Us=P.a(l+p) /E 1)

where E is the Young’s Modulus, a the radius of the pressuremeter cavity, and u the Poisson’s ratio.

As the shear modulus, G, and the Young’s modulus, E, are related by the following relationship:

E=2.G(1+p) 2)
Equation 1 reduces to:
u, =0.5P.a/ G 3)
Hence, the shear modulus G is given by:
G = 0.5 * Pressure/ (radial displacement/radius) 4)

The shear modulus values for the average slope of the initial part of the pressuremeter curve of all
of the tests are summarized in Table I. The modulus for the average slope of the initial part of the
pressuremeter curve expressed as a Young’s modulus (assuming a Poisson's ratio of 0.33) is the
same as the “pressuremeter modulus” defined in the American Society for Testing and Materials
(ASTM) D4719 - 94, Section 9.5.

Also included in this table the modulus determined from any unload-reload loops. This modulus,
which is higher that the initial loading modulus probably is more representative of the in-situ
material.

8.0 DETERMINATION OF THE LIMIT PRESSURE

From a visual inspection of the curve typical pressuremeter curves shown in Fig. 4 and particularly
Fig. 5, it is clear that the pressure tends to a limit. For Test 141 (Fig. 4) this limit pressure is in
excess of 600 psi, and for Test 30 (Fig. 5) 60 psi. However, to make this limit pressure a more
quantitative measurement, the Limit Pressure is defined as that pressure which occurs when the
volume of the pressuremeter has doubled. However, few pressuremeter tests ever actually expand
this far before reaching the limit of the strain sensing system. The pressuremeters used in this
investigation will only expand about 15% before the displacement limit is reached.

11
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If the material being tested is assumed to behave as an elastic cohesive material, then the equation
governing the pressure-displacement curve is given by:

P =P +c.log ¢ (ua/a) 5)

PL = P+ ¢ + c.log ¢ [G/c] 6)

where Py is the theoretical limit pressure at infinite expansion, ¢ the undrained cohesive strength, Po
the total in-situ lateral stress, and G the shear modulus. For typical values of G and c the ratio G/c
lies between 50-100. Hence, the limit pressure is approximately 5 times the shear strength

(assuming Py is small relative to c).

From Equation 5, a plot of pressure P against the log of uy/a will be a straight line, provided the
shear strength remains constant with strain. The slope of this line will give a measure of the shear
strength c. The limit pressure, as defined by the ASTM code D4719, Section 9.6, is the pressure at
which the cavity has doubled in size. This doubling in size occurs when ugy/a is equal to 41%. (The
origin of the strain used in the log/normal plots is the assumed origin at the in-situ stress state). If
any disturbance is present and the hole is oversize, the above method of determining the cohesive
strength usually provides an overly optimistic value of the shear strength and the Limit Pressure.

If the data is to be used to determine the ultimate bearing capacity, a more conservative approach is
to use the pressure at 10% strain. In general this pressure can be read directly from the field data.
The Limit Pressure and the pressure at 10% strain are presented in Table I.

9.0 GENERAL COMMENTS ON THE TESTS

The behavior of the clay surrounding the pressuremeter is rather complex. Unlike a triaxial test, the
radial strains in the material surrounding the pressuremeter are not uniform. They decrease with
radius. That is, during the test, the greatest strains are on the boundary of the pressuremeter.
However, the zone of influence is quite large.

During a typical test in which the pressuremeter expands by 10% radial movement, the zone of
influence is approximately twice the diameter of the hole. The problem is the initial disturbance.
During the formation of the pilot hole for the pre-bored pressuremeter, the pressure on the borehole
wall is reduced to just the water or mud pressure in the hole. As this stress is, in general, below the
total in-situ lateral stress the borehole walls will move inward. In stiff clays the material will just
move elastically towards the hole, but in soft clays such as at the San Jose site, water will be sucked
in and the clay or silts will soften. Therefore, at the start of a pre-bored pressuremeter test, the
material close to the wall will have softened. With the self-bored pressuremeter, this inward
movement and subsequent softening is minimized.

In an ideal cohesive material, during the expansion phase of the pressuremeter test, the material will
just return to its initial state, and then continue to shear at constant volume as the pressure increases

-
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above the total in-situ stress. However, if the walls have softened prior to expansion, then the
expansion will not occur at constant volume. The material will start to consolidate and stiffen
during the expansion phase. At some point it will tend to regain its initial state. The expansion
curve from then on will tend towards the ideal shape. During this expansion phase, the slope of any
unload-reload loops will increase as the pressure and strain increases. The slope tends to remain
relatively constant once the original condition has been reestablished. Therefore the portion of the
pressuremeter curve that is a reflection of the in-situ state is that part of the pressure-expansion
curve where unload-reload loops are parallel. It is the slope of this relatively constant unload-reload
loop, which is used to establish the in-situ secant shear modulus.

From a visual inspection of the pressure meter curves three parameters can be established:

1. Limit pressure or pressure at 10% strain.

2. The initial slope, from which the Ménard Modulus is calculated. The slope of the initial
section of the pressuremeter curve in many cases is linear. The slope of this line can be used
to determine the equivalent Young’s modulus, the Ménard Modulus, by assuming a
Poisson’s ratio. This modulus has been presented in its shear modulus form in Table I.

3. The slope of the unload-reload curves. In general this is a very well defined parameter. The
shear modulus G can be directly determined from the slope of the unload-reload curves. In
many cases, particularly in stiff material, this modulus corresponds directly to the in-situ
secant stiffness from zero stress up to the onset of shear failure.

All of the above parameters are listed in Table I.

10.0 FUNDAMENTAL MATERIAL PROPERTIES
Shear strength, Secant modulus, Friction angle, and In-situ Stress

10.1 General

If it is assumed that the material then behaves in an ideal manner, in that clays remain at constant
volume throughout the test, i.e. do not consolidate during the pressuremeter test, then the data can
be interpreted by simple analytical means. The slope of the plot of pressure against the log of the
strain can be used to give a direct measure of the shear strength, as described in the ASTM manual.
Unfortunately, real materials do not quite behave in this manner. The shear strength determined by
this method is often an overestimate, particularly in an oversized pilot hole. (In an undersized hole
this method will underestimate the shear strength.)

A more realistic method of determining the shear strength in clays is to compare the field
pressuremeter tests with an ideal model pressuremeter curve, based on an assumed set of material
parameters. If, for instance, the material is assumed to be cohesive and fail at constant shear
strength and at constant volume, then the material parameters required for this model are the shear
strength, lateral stress and shear modulus.® Adjustments can be made to those three parameters until
a mathematical curve can be made to match the field data.

For the San Jose data the shear modulus is assumed to be that measured from the unload-reload
loops. Judgment is required to adjust these three parameters to determine the best fit to the data,

d The shear modulus is the secant shear modulus from zero strain to the initiation of failure.
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particularly if there is any disturbance present. However, the result of this analysis is to obtain a set
of strength parameters that match the field data.

It is important to recognize that while the set of parameters matches the field data, no one parameter
is necessarily more accurately defined than any other. The better the definition of the field data, (i.e.
the less disturbance in the test data), the more accurately the data can be analyzed. The self-boring
tests, although of limited number throughout the testing, are particularly helpful in establishing
limits on the material parameters. Tests 181-184 (53-64.5 ft) in Hole 8 are very consistent. The
pressure at 10% for all of the tests is 140 psi. A detailed analysis of Test 184 suggests the following
sets of material parameters, shown in Table 2, would reflect the behavior of the material. The link
between the lateral stress and the shear modulus is shown in Fig. 6. The most likely fit, as shown in
Fig.7, suggests that a total lateral stress in the range of 45 psi would be reasonable. If for other
reasons a different lateral stress is selected, the shear modulus must be adjusted accordingly.

An illustration of the interactive nature of the material parameters is shown in Fig. 8. Here the ideal
pressure-expansion curve is based on the assumption that the shear strength and the in-situ stress are
at point A in Fig. 6, but the shear modulus is increased to 6000 psi. In Figs. 9 and 10, the shear
strength and the in-situ stress are at point B in Fig. 6, but the shear modulus varies from 3000 psi to
6000 psi.

The above modeling approach, completed on all of the materials that are possibly of a cohesive
nature, has been presented in Table 2 and in Fig. 11.

It must be stressed that the parameters used in the clay model are total stress parameters. It is the
total lateral stress that is used in the modeling process, and not the effective lateral stress. The
effective lateral stress can only be estimated from a knowledge of the in-situ water pressure. In ideal
materials, without gravel bands, it is possible to measure pore pressures on the boundary of the
membrane. However, as with the cone, establishing absolute pore pressures in cohesive materials
takes time. With a cone, the absolute static water pressure is usually obtained from the free-draining
sand layers, and not the cohesive layers.

Even with the best insertion techniques, there is uncertainty about the amount of initial radial
disturbance, whether it is forcing the material radially inwards or outwards. This becomes a
significant issue if the lateral stress is assumed to be at the “lift-off” point, the pressure at which
expansion initiates. However, it is of much less significance if the whole curve is used in a
modeling approach, as the later points on the curve are less influenced by the initial radial
disburbance.
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The simple cohesive model will not work for many of the tests, particularly those that are
dominated by sands and silts. With those materials an alternative model, which considers the
frictional resistance rather than the cohesive strength of the material, is necessary. A simple friction
model has been used to analyze these materials. The results are presented in Table 3. In some
instances the test have been analyzed by both methods. In the Table, the method that is least
representative is marked with an asterisk.

In the pre-bored pressuremeter tests, this modeling approach requires more judgment, and is
therefore less precise, as the initial part of the pressuremeter is masked by disturbance.

The modulus referred to in the model and the Figures is the shear modulus, G. It is the secant shear
modulus from zero strain to the initiation of failure. That is the basis for the simple linear model
used. It is recognized that the true modulus will follow a non-linear, softening form, in which the
initial low-strain shear modulus will be higher than that quoted in the tables.

11.0 PRELIMINARY CONCLUSIONS

The testing covers a large range of materials. The modulus ranges from 600 psi to 60,000 psi, the
pressure at 10% ranges from 30 psi to 600 psi, and the shear strength ranges from 3 to >100 psi.
Further, in view of the difficult ground conditions, the tests vary in quality. Although all of the tests
provide some useful data on the in-situ material properties, some tests provide much more than
others. A qualitative indication of the tests is presented in the final column of Table 3. This has been
based on a review of the tests in conjunction with the adjacent CPT logs.

The clays fall into a relatively narrow band as defined by the self-boring pressuremeter tests. These
tests tend to indicate that the total in-situ stress at the 60 ft level is in the order of 45 psi, with a
shear strength of 20 psi. That is indicative of a material with a small amount of overconsolidation,
as the c/p ratio is in the order of 0.6. However, within this material are layers of very stiff material
that may have a higher lateral stress, but will almost certainly have a higher shear modulus. Hence,
it will be the interaction of these materials, combined with the wall characteristics, that influence the
design. It is important to stress that it is probably the combination of parameters that will influence
the wall behavior, rather than the lateral stress alone.® (Fidler 2002)

¢ As an illustration of this point, consider an idealized soil model in which the soil consists of a series of horizontal
springs acting on a vertical wall. If these springs are fixed at 30 ft back behind the wall, then for a 1 inch change in
lateral movement, a soil with a shear modulus of 2,000 psi, (a clay) will require a stress of 14 psi to move it, whereas a
soil with a shear modulus of 10,000 psi (a sand) will required a stress of 70 psi to move it. If the total lateral stress at 40
ft depth is in the range of 30 psi, then with a wall movement of, for example, 0.5 inches towards the tunnel, the lateral
stress in the clay on the wall will reduce by 7 psi to 23 psi (30-7). In contrast, a similar movement in sand will make the
lateral stress tend to zero (i.e. to the active state!). Hence, for inwards movement of the wall towards the tunnel, the

lateral loads are dominated by the lower modulus (the modulus in the clay).
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Table 1. Summary of basic data from Pressuremeter Tests

Test [Hole [Date Depth |G unload/ |G loading |Pressure at |Limit Pressure Material|Instrument
Reload 10% strain
(Ft)  |(psi) (psi) (psi) (psi)
1 55| 10/18/2004 25 1,000 130 35 46 cohlhp
3 55| 10/18/2004 45 1,200 320 80 110 ?|hp
11 53| 10/21/2004 25 5,000 1,500 100 110 cohlhp
14 53| 10/21/2004 45 1,700 300 110 118 cohlhp
17 53| 10/22/2004 55 2,700 300 120 148 cohlhp
19 64| 10/23/2004 25 1,600 300 50 60 cohlhp
20 64| 10/23/2004 23.5 2,000 400 70 105 frilhp
21 64| 10/23/2004 54.5 2,500 750 140 185 cohlhp
22 64| 10/23/2004 53 4,000 500 110 170 frilhp
23 64| 10/23/2004 74 3,700 550 160 224 frilhp
24 71| 10/25/2004 25 1,000 200 70 98 cohlhp
25 71| 10/25/2004 23.5 500 140 40 66 cohlhp
26 71| 10/25/2004 45 680 200 90 105 coh|hp
27 71| 10/25/2004 43.5 620 140 70 90 cohlhp
28 71| 10/25/2004 65 650 180 110 120 cohlhp
29 71| 10/25/2004 63.5 550 250 80 115 cohlhp
30 25| 11/6/2004 21 2,000 600 65 85 coh|sb
31 25| 11/6/2004 23 3,000 1,000 75 108 coh|sb
32 25| 11/6/2004 48 550 300 40 60 coh|sb
33 25| 11/6/2004 50 2,300 1,400 90 136 coh|sb
34 25| 11/7/2004 74 2,000 1,000 125 161 coh|sb
35 25| 11/7/2004 76 1,400 550 150 180 coh|sb
36 25| 11/7/2004 107 7,000 1,500 250 400 frilhp
37 25| 11/7/2004 105.5 18,000 3,000 350 550 frilhp
48 25| 11/13/2004 | 114.5 3,000 800 140 210 cohlhp
49 25| 11/13/2004 113 3,400 800 200 300 cohlhp
50 25| 11/13/2004 129 2,500 660 220 290 coh|hp
51 25| 11/13/2004 | 127.5 4,500 800 200 280 cohlhp
52 25| 11/14/2004 150 2,500 950 250 350 cohlhp
53 25| 11/14/2004 | 148.5 2,500 980 230 350 cohlhp
38 65| 11/8/2004 13 350 170 17 22 coh|sb
39 65| 11/8/2004 15 500 170 17 21 coh|sb
40 65| 11/8/2004 38 530 380 40 55 coh|sb
41 65| 11/8/2004 40 1,200 700 65 80 coh|sb
42 65| 11/8/2004 54 10,000 1,500 140 190 frifsb
45 65| 11/10/2004 113 7,000 1,600 200 330 frilhp
46 65| 11/10/2004 | 111.3 2,100 800 160 180 cohlhp
21
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Table 1
Summary of basic data from Pressuremeter Tests

Test [Hole [Date Depth |G unload/ |G loading |Pressure at [Limit Material|Instrument
reload 10% strain Pressure
(ft) (psi) (psi) (psi) (psi)
101 18| 1/11/2005 76 2,600 850 210 290 cohlhp
102| 18| 1/11/2005 74.5 3,800 1,500 270 320 cohlhp
104| 18| 1/12/2005 86 5,500 980 180 218 frilhp
105| 13| 1/14/2005 93.5 2,000 450(less than 200 frilhp
107| 13| 1/14/2005 116 5,000 1,800 250 340 coh|hp
108| 13| 1/14/2005 114.5 10,000 1,100 270 300 frilhp
109| 42| 1/16/2005 23 2,800 350 80 90 coh|sb
110| 42| 1/16/2005 25 250 80 coh|sb
111| 42| 1/16/2005 33 2,000 450 80 95 coh|sb
112| 42| 1/16/2005 35 2,300 650 80 110 coh|sb
113| 42| 1/17/2005 44.5 11,000 1,000 200 280 frilhp
114| 42| 1/17/2005 43 850 250 70 80 frilhp
116 38| 1/18/2005 43.5 12,000 1,100 200 350 frilhp
117 38| 1/18/2005 51 5,000 400 130 150 frilhp
118| 38| 1/19/2005 65 34,000 4,000 450 580 frilhp
119| 38| 1/19/2005 80 2,000 400 150 180 frilhp
121 2| 1/20/2005 39 1,300 200 80 80 frilhp
122 2| 1/20/2005 50 8,000 1,400 220 300 frilhp
124 2| 1/21/2005 60 5,200 1,500 150 200 frilhp
125 2| 1/21/2005 58.5 7,000 700 150 220 frilhp
126 45| 1/22/2005 50 11,000 800 160 280 frilhp
128| 45| 1/22/2005 60 4,000 1,100 150 240 frilhp
129| 45| 1/23/2005 58.5 40,000 7,000 500 750 frilhp
130| 45| 1/23/2005 70 4,000 1,300 150 230 frilhp
132 6| 1/24/2005 44 700 300 80 110 coh|sb
133 6| 1/25/2005 46 750 350 100 110 coh|sb
134 6| 1/25/2005 53.5 2,500 500 100 130 coh|sb
135 6| 1/25/2005 65 8,000 1,500 230 280 coh|hp
136 6| 1/26/2005 63.5 3,200 500 100 120 coh|hp
137| 33| 1/26/2005 13 4,000 1,100 130 173 coh|sb
138| 33| 1/26/2005 15 3,200 900 100 130 coh|sb
139| 33| 1/26/2005 23 3,800 900 100 130 coh|sb
140 33| 1/26/2005 25 2,200 900 70 80 coh|sb
141| 33| 1/26/2005 45 70,000 4,000 600 1,000 coh|hp
142| 33| 1/27/2005 43.5 50,000 3,600 600 1,000 coh|hp
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Table 1
Summary of basic data from Pressuremeter Tests

Test |[Hole |Date Depth |G unload/ |G loading |Pressure at |Limit Pressure Material|lnstrument
reload 10% strain
(ft) (psi) (psi) (psi) (psi)
143| 33| 1/27/2005 76 28,000 18,000 400 570 frilhp
144| 33| 1/27/2005 74.5 4,500 500 130 140 frilhp
145| 33| 1/27/2005 90 3,200 900 200 250 frilhp
146| 33| 1/27/2005 88.5 1,500 400 130 170 frilhp
147| 33| 1/27/2005 115 5,000 1500 200 300 frilhp
148| 33| 1/27/2005 113.5 3,000 800 170 310 frilhp
149 76| 1/31/2005 13 1,200 500 60 65 coh|sb
150| 76| 1/31/2005 15 1,500 400 70 80 coh|sb
152| 76| 1/31/2005 25 1,500 250 60 90 coh|sb
153| 76| 1/31/2005 45 26,000 1,800 300 500 coh|hp
154| 76| 1/31/2005 43.5 27,000 1,400 300 500 frilhp
155| 76| 2/1/2005 75 7,000 900 170 240 frilhp
156| 76| 2/1/2005 735 32,000 2,600 500 680 frilhp
157| 76| 2/1/2005 95 6,000 1,000 200 250 frilhp
158| 76| 2/1/2005 93.5 5,000 1,100 160 210 frilhp
159| 48| 2/3/2005 30.5 2,000 400 80 110 coh|sb
160| 48| 2/3/2005 325 1,500 600 80 100 coh|sb
161| 48| 2/3/2005 50 9,000 800 160 200 frilhp
162| 48| 2/3/2005 48.5 5,500 900 160 230 frilhp
163| 48| 2/4/2005 60 6,100 500 150 170 frilhp
164| 48| 2/4/2005 58.5 11,000 1,100 180 240 frilhp
165| 60| 2/5/2005 13 1,500 500 70 80 coh|sb
166| 60| 2/5/2005 15 1,600 900 80 110 coh|sb
168| 60| 2/5/2005 28 2,000 220 70 80 cohlhp
170| 60| 2/5/2005 35 3,200 400 80 95 coh|hp
171| 60| 2/5/2005 335 2,000 800 80 coh|hp
172| 60| 2/5/2005 45 2,000 1,800 100 110 coh|hp
173| 60| 2/5/2005 43.5 1,100 500 90 120 coh|hp
174| 60| 2/5/2005 75 800 500 170 180 coh|hp
175| 60| 2/5/2005 73.5 1,500 300 130 150 coh|hp
176| 60| 2/6/2005 99 10,000 3,000 320 420 frilhp
177| 60| 2/6/2005 97.5 13,000 1,300 200 300 frilhp
181 8| 2/8/2005 53 5,000 1,300 140 180 coh|sb
182 8| 2/8/2005 54.5 4,500 1,400 140 170 coh|sb
183 8| 2/8/2005 63 3,200 1,500 140 160 coh|sb
184 8| 2/8/2005 64.5 2,800 2,400 140 160 coh|sb
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Table 1
Summary of basic data from Pressuremeter Tests

Test [Hole [Date Depth |G unload/ |G loading |Pressure at |Limit Pressure Material|lInstrument
reload 10% strain
(ft) (psi) (psi) (psi) (psi)
185 8| 2/8/2005 75 34,000 2,700 400 600 frilhp
186 8| 2/8/2005 73.5 27,000 2,300 500 620 frilhp
187| 31| 2/10/2005 74 1,000 600 130 160 coh|hp
188| 31| 2/10/2005 72.5 7,000 800 200 240 coh(hp
189( 31| 2/11/2005 84 8,000 800 220 300 frilhp
190 31| 2/11/2005 82.5 1,800 400 160 200 frilhp
Table 2. Total Lateral Stress/Shear Strength for Test 184
Shear strength Total lateral stress Secant shear modulus | ko
(psi) (psi) (psi)
17 55 3000 1
18 49 3000 0.9
20 45 3000 0.7
22 40 3000 0.6
23 36 3000 0.5
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Table 3. Interpretation of Undrained Shear Strength, Lateral Stress, Friction Angle and Secant Shear Modulus

Test [Hole [Instrument |Shear Friction |Secant |Effective Total Lateral|Effective Lateral |Effective ko Quality
Strength [Angle |Shear [Vertical Stress Stress — Friction  |Lateral (1-best)
Modulus |Stress Analysis Stress
(psi) (psi) (psi) (psi) (psi) (psi)

1{ 55/hp 5 1,000 17 12 8 0.5 1

3| 55|hp 14 1,500 25 28 15 0.6 1
11| 53|hp 14 17 25 21 1.3 1
14| 53|hp 12 4,000 25 40 27 1.1 1
17| 53|hp 17 4,000 29 40 23 0.8 1
19| 64}|hp 8 1,500 17 12 8 0.5 1
20| 64|hp 14* 34 2,000 16(15* 9 9 0.6 1
21| 64fhp 26* 34 2,500 28(35* 17 17 0.6 1
22| 64|hp 16* 34 4,000 28(35* 13 13 0.5 1
23| 64|hp 24* 34 4,000 36(50* 18 18 0.5 1
24| 71|hp 14 1,000 17 25 20 5 1.3 2
25| 71ihp 9* 34 500 16(16* 8 8 0.5 1
26| 71ihp 13 1,000 25 45 32 1.3 1
27| 71ihp 12 600 24 25 12 0.5 1
28| 71lhp 16 700 33 45 18 0.6 1
29| 71ijhp 17* 35 700 32|34* 22 22 0.7 1
30| 25|sb 10 2,200 15 12 9 0.6 1
31| 25|sb 15 2,500 16 13 10 0.6 1
32| 25|sb 7 800 26 15 3(Disturbed)
33| 25|sb 17 2,200 27 28 13 0.5 1
34| 25|sb 22 2,000 36 46 20 0.6 1
35| 25|sb 25 2,000 37 52 26 0.7 1
36| 25|hp 44* 34 6,000 50(69* 30 30 0.6 1
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Table 3
Interpretation of Undrained Shear Strength, Lateral Stress, Friction Angle and Secant Shear Modulus

Test [Hole [Instrument |Shear Friction |Secant |Effective Total Lateral|Effective Lateral |Effective ko Quality
Strength [Angle |Shear |Vertical Stress Stress — Friction  |Lateral (1-best)
Modulus |Stress Analysis Stress
(psi) (psi) (psi) (psi) (psi) (psi)
37| 25|hp 55* 34| 15,000 49|69* 32 32 0.7 1
48| 25|hp 25 2,700 52 60 25 0.5/4
49| 25|hp 35 3,600 52 70 30 0.6 2
50 25|hp 35* 34 2,100 58(70* 36 36 0.6 2
51| 25}hp 25 3,600 58 70 21 0.4 3
52| 25|hp 55* 34 2,700 67|75* 37 37 0.6 1
53| 25|hp 45* 34 3,000 66|75* 35 35 0.5 2
38| 65|sb 3 400 12 4 5 0.4 1
39| 65|sb 3 400 13 4 4 0.3 1
40| 65|sb 7 500 22 21 11 0.5 1
41| 65|sb 9 1,200 23 28 17 0.8 1
42| 65|sb 18 9,000 28 34 17 0.6 1
45| 65|hp 30* 34 9,000 51(72* 27 27 0.5 1
46| 65|hp 27* 34 2,000 52(71* 28 28 0.5 1
101| 18lhp 40 37 50 24 0.6 1
102| 18|hp 50 3,000 36 50 24 0.7 3
104| 18lhp 35 5,000 42 20 20 0.5|4
105| 13|hp 44 5
107| 13}hp 50 3,000 53 70 26 0.5 1
108| 13|hp 30 8,000 52 70 27 0.5 3
109| 42|sb 13 5,000 16 15 12 0.7 2
110| 42|sb 12 2,500 17 12 8 0.5 2
111| 42|sb 12 2,000 20 17 9 0.5 1
112 42|sb 14 1,500 21 20 11 0.6 1
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Table 3
Interpretation of Undrained Shear Strength, Lateral Stress, Friction Angle and Secant Shear Modulus

Test [Hole [Instrument |Shear Friction |Secant |Effective Total Lateral|Effective Lateral |Effective ko Quality
Strength [Angle |Shear [|Vertical Stress Stress — Friction  |Lateral (1-best)
Modulus |Stress Analysis Stress
(psi) (psi) (psi) (psi) (psi) (psi)

113| 42|hp 33 24 20 20 0.8 3
114| 42|hp 8 1,500 24 >15 5

116/ 38lhp 26* 35| 20,000 24 >15 10 10 0.6 2
117| 38lhp 35 4,000 27 11 11 0.4 2
118| 38lhp 70* 35| 20,000 33 >30 30 30 0.9 1
119| 38lhp 30* 35 2,000 39 >30 5

121 2|hp 16* 35 1,500 22 >20 11 11 0.5 2
122 2|hp 40* 35 8,000 27(25* 17 17 0.6 1
124 2|hp 35 6,000 31 15 15 0.5/4

125 2|hp 30* 33 7,000 30 14 14 0.7 1
126| 45|hp 35 8,000 27 16 0.6 1
128| 45|hp 35 3,000 31 20 0.7 4
129| 45|hp 80* 35| 40,000 30(20* 30 30 1.0 1
130| 45|hp 25* 35 4,000 35[40* 16 16 0.5 1
132 6|sb 15 800 24 30 17 0.7 2
133 6|sb 16 800 25 32 19 0.7 2
134 6|sb 12 1,800 28 30 13 0.5 2
135 6|hp 45 8,000 33 37 15 0.5 1
136 6|hp 16 3,000 32 30 9 0.3 2
137| 33|sb 26 4,000 12 6 7 0.6 2
138| 33|sb 20 2,500 13 6 6 0.5 2
139| 33|sb 17 4,000 16 12 9 0.5 1
140| 33|sb 10 2,500 17 12 8 0.5 1
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Table 3
Interpretation of Undrained Shear Strength, Lateral Stress, Friction Angle and Secant Shear

Modulus
Test [Hole [Instrument |Shear Friction |Secant |Effective Total Lateral|Effective Lateral |Effective ko Quality
Strength [Angle |Shear [Vertical Stress Stress — Friction  |Lateral (1-best)
Modulus |Stress Analysis Stress
(psi) (psi) (psi) (psi) (psi) (psi)
141 33lhp 100* 35| 60,000 25|35* 35 35 1.4| 1(cemented)
142| 33lhp 100* 40| 40,000 24(20* 20 20 0.8 1(cemented)
143| 33|hp 65 40,000 37 50 24 0.6 1
144| 33|hp 18 4,000 36 40 14 0.4(4
145 33lhp 28* 35 4,000 43|70* 20 20 0.5 2
146 33|hp 16* 35 2,000 42|50* 4
147| 33|hp 30* 33 5,000 53(70* 25 25 0.5 2
148| 33|hp 30 4,000 52 4
149 76|sb 10 1,500 12 5 5 0.5 1
150| 76|sb 12 1,500 13 7 7 0.6 1
152| 76|sb 12 1,500 17 8 4
153| 76|hp 50* 20,000 25(20* 30 30 1.2 1
154| 76|hp 35| 20,000 24 20 20 0.8 2
155 76]hp 33 6,000 37 17 17 0.5 3
156| 76|hp 70* 35| 30,000 36(50* 32 32 0.9 1
157| 76|hp 26* 33 6,000 45|50* 20 20 0.4 2
158| 76|hp 26* 33 6,000 44|50* 18 18 0.4 3
159 48|sb 12 2,000 19 15 8 0.4 3
160| 48|sb 15 7,500 20 16 8 0.4 2
161| 48|hp 25(33* 9,000 27 20(12* 12 0.5 2
162| 48|hp 25(33* 5,500 26 20(14* 14 0.5 2
163| 48|hp 16|33* 6,000 31 40|10* 21 0.7 2
164 48lhp 30|35* 8,000 30 30|16* 16 0.5 2
165| 60|sb 12 1,500 12 7 7 0.6 2
166| 60|sb 16 1,500 13 9 9 0.7 1
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Table 3
Interpretation of Undrained Shear Strength, Lateral Stress, Friction Angle and Secant Shear Modulus

Test [Hole [Instrument |Shear Friction |Secant |Effective Total Lateral|Effective Lateral |Effective ko Quality
Strength |Angle |[Shear |Vertical Stress Stress — Friction  |Lateral (1-best)
Modulus |Stress Analysis Stress
(psi) (psi) (psi) (psi) (psi) (psi)

168| 60|hp 10 1,500 18 5

170( 60|hp 15 3,000 21 12 3 4

171 60|hp 12 2,000 20 14 6 4

172| 60|hp 15 2,000 25 35 22 0.9 3
173| 60|hp 14 3,000 24 22 10 0.4 2
174 60|hp 20 3,000 37 85 59 1.6|2 (cemented)
175| 60|hp 17 1,500 36 50 25 0.7 3
176| 60|hp 60* 35 8,000 46|50* 30 30 0.7 2
177| 60|hp 30* 35 8,000 46|50* 20 20 0.4 2
181 8|sb 20 4,000 28 32 16 0.6 1
182 8|sb 20 4,000 28 32 15 0.5 1
183 8|sb 20 4,000 32 40 19 0.6 1
184 8|sb 20 3,000 32 40 19 0.6 1
185 8|hp 50* 35| 20,000 37[49* 30 30 0.8 1
186 8|hp 50* 35| 20,000 36[40* 30 30 0.8 1
187| 3lihp 30 2,000 36 55 29 0.8|1 (cemented)
188| 31ihp 30 5,000 36 50 25 0.7 1
189| 31lihp 30* 35 5,000 40|40* 20 20 0.5 1
190| 31ihp 30 2,000 40 3 (disturbed)
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200
Field Data
""" Clay Modet Curde
Undrained Stresy Sirain Corve
150
Pressure T
{psl) %
100 /
0 /__/
a a [ 12

Radial Displacement / Radius(%) (Shear Strain/2)

HUGHES

shit 1



200

150
Press.ure
psi)

100

50

200

150
Pressure
{psi)

100

50

PRESSUREMETER DATA

Parikh

Consultants, Inc.

Silicon Valtey Rapid Transit {Downtown)

Hola Ne. BH-a

Depth 54.5 faet

2.8.05

Fila C\DATALC-290MC-23005\PC182 P

Field Data

""" Clay Model Cunle

Undrained Sres:

Strain Curve

GIBSON'S CLAY MODEL

al.e

Shear Strength 20 psi
Insitu Stress 32 psi |
Shear Modulus 4000 psi

0

L/

Radial Displacement / Radius(%) {Shear Strain/2)

4

HUGH

HES

12

PRESSUREMETER DATA

Parikh

Consultants, Inc.

Silicon Valley Rapid Transit (Downtown)

Hole No. bh-8

Depth 53 feat

2-8-05
Filg E:\PC1BL.P

Field Data

Shear Modulus

Shear Modulus 1266 psi

Radial Displacement / Radius(%)

HUGHES

" Shear Modulus 4929 psi




PRESSUREMETER DATA

Parikh Consultants, inc.

Silicon Vallay Rapid Transit (Downiewn)

-85

Shear Modulus 1411 psl

Shear Madulus 4479 psi

Hogle No. BH-8 Dapth 54.5 feet File EAPCH82 P
200
Field {ala
Shear Modulus
150
Fressure ;
. T )
100 e TS
50 //
0
Q 4 8 12
Radiai Displacement ] Radius(%)
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silican Vallay Rapid Transit {Downtown) 2-8-05
Hols Mo. BH-3 Depth 54.5 feet Fils EX\PCYB2.P
200
B @ icliDals
Sicpe of Log Nermal Data
150
Pressure -
(psi) - o
..
100 . L
®
L
=
' X ]
[ ]
50 _._Q
[ ]
[}
1 2 5 T 1

Log Radial Displacement / Radius(%)

HUGHES

Shear Strangth 32,6 psi
Limit Pressure 167 psl




200

150
Pressure
{psi)

100

30

200

150
Prassure
{psi}

100

50

PRESSUREMETER

DATA

Parikh Consuitants, Inc.

Silicon Yalley Rapid Transit {Downlown)

2-3.05

Hola No. BH-8 Depth 63 feet File E:\PG183.P
& & e Oala

$ope of Log Normal Data

Shear Strength 18.9 psi
eop ©® Limit Pressure 156 psi
oe®
o0 ®
| ]
L ]
[ ]
o 9
[ ]
2 5 7 10
Log Radial Displacement / Radius(%)
shift
HUGHES

PRESSUREMETER DATA Parikh Consultants, Ing.
Silicon Yalley Rapid Transit (Downtown) 2-8-05
Hole No. BH-E Depth §3 fest File C:\DATAIC.280MC.290051PC18).P

Field Dala
----- Clay Modal Cunfe

Ungrained Sires§ Sirain Curve

GIBSON'S CLAY MODEL

Shaar Strength 20 psl
Insitu Stress 40 psi
Shear Modutus 4000 psi

B
=

Radial Displacement / Radius{%) (Shear Strain/2}

shift 2

HUGHES



200

150
Pressure
{psi)

hlois)

50

200

150
Pressure
(psi)

100

50

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtown)

Hol¢ No. BHG

Depth 64.5 lent

2.8.05

File C:DATAIC-2901C-23005\PC 184 P

Field Data

""" Clay Model Cunle

Unarainga Siras:

Sirain Curve

GIBSON'S CLAY MODEL

Shear Strength 20 psi
Insitu Stress 40 psi
Shear Modulus 4000 psi

HUGHES

8 12 16
Radial Displacement / Radius(%) (Shear Strain/2)
shift .2
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Valley Rapid Transit (Downtown) 2-3-05
Hols No. BH-S Depth 63 faat Filo EAPCI83.P
Figld Data
Shear Modulus
Shear Moduius 1490 psi
Shear Modulus 3214 psi
[ 4 [ 12 1%
Radial Displacemaent / Radius{%)
shilt &




PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon Valley Rapid Transit {Dewntown) 2.8.05
Hole Ho. BHE Depth 64.5 feet Flls EAPC184.P
200
Fiald Cala
Shear Modulus
Shear Modulus 2401 psi
150
Shear Modulus 2783 psi
Pressure R
{psi) ’
.- |
100 i /
i~ 7 [ %
50
</’,/
[\
0 4 2 12 16
Radial Displacement / Radius({%)
shift 0
HUGHES
PRESSUREMETER DATA Pdrikh Consultants, Inc,
Silicon Vallay Rapid Transit {Downtown) 2-8-05
Hole Ho. BH& Depth 54.5 fewt Flle EXPC184.P
200
® ® ¥icd Cara
Slope of Lag Hormal Dala
150
Shear Strength 21,1 psi
Prassure °® ® Limit Pressure 161 psi
{psi} e sep® ’
..
100 —
]
o »
. L]
[ J
50
o
* 2 5 7 10
Leg Radial Displacement / Radius(%)
shilt

HUGHES



PRESSUREMETER DATA Parikh Consultants, In¢.
Silicon Valley Rapid Transit [Downtown) 2.9.05
Haie No. BHE Dapth 75 feet Fila E:\PC185.P
400 :
B @ ¥icid Data T
Slope of Log Hormat Dala
o
]
e
300 . N
.. L Shear Strength 162 psi
Pressure o Limit Pressure €07 psi
{psi) L :
[ ]
200 *
. 7’
o’
[ ]
100 ry .,.
[ ]
]
1 2 5 7 10
Log Radial Displacement | Radius{%)
shift 0
HUBHES
PRESSUREMETER DATA Parikh Consuitants, inc.
Silicon Valley Rapid Transit {Downtown) 2.9-05
Hola No. BH-8 Depth 75 ieal File E:PE135.P
400

——— Fisld Dala

""" Clay Mode! Curds

Urdrained Stres] Strgin Curve /
300 _ -
’ ! Shear Strangth 50 psi
P'(e;:i'i'm - . Insitu Stress 40 psi
/ Shear Modulus 34112 psi
260
100

AN

12 16

GIBSON'S CLAY MODEL

0 4
Radial Displacemant / Radius(%) {Shear Strain/2}
shift 0

HUGHES



PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Fransit (Downtown) 2-9-05

Hole No. BH-8 File E\PC185.P

Oepth 75 feet

400

Figld Da1a

Shaar Modulus

A

Shear Modulus 2675 psi

Shear Modulus 34122 psi

Pressure 2 '
{psi) ' /
200 /

100

Radial Disptacement / Radjus{%)

HUGHES

R

shift 0

PRESSUREMETER DATA

Parikh Consultants, ing,

Sillzcon Valley Rapid Transit (Downtown)

2-9-05

THE HUGHES SAND MODEL

Walar Pressure 3% psi
Frictlon Angls 3% deg
Critieal Fricllon Angle 32 deg
Latersl Strass 0 psi
Shasr Modulus 20000 psi

Hote No. BHA Depth 75 faet Fita EAPC185.P Pt "

400 o

Field Dala
----- Sand Modal Curve
a00
|
Pressure
{psi)

200

100

0

3 12

Radial Displacement / Radius(%)

HUGHEB

shift 1




400

00
Pressure
(psf)

200

100

400

300
Pressure
(psi)

200

100

PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Yaltey Rapid Transit {Downtown} 2.9.0%
Hole No. BH-8 Depth 73.5 feet File E:\PC186.P
o
® ® ¥isid Cata r
Slope of Log Normal Cata [ ]
o ¢
]
> ®
& Shear Strength 167.7 psi
.i Limit Pressure 621 psi
.. - .
4
o®’
id
® L]
L}
. .
2 5 7 10
Log Radial Displacement / Radius{%}
shift &
HUGHES
PRESSUREMETER DATA Parikh Consuliants, Ing.
Silican Valley Rapid Transit (Downtown) 2-9.05
Hots No. BH-8 Depth 73.5 fast Fila EPC186.P
N~
Fiels Dala
"""" Clay Model Cunde
Undrained Sirasy Strain Curve S
GIBSON'S CLAY MODEL
P / Shear Strangth 50 psi
. Insitu Stress 40 psi
Shear Modulus 34122 psi
=
4 8 12 1%
Radial Displacamant / Radius{%) (Shear Strain/2)
shift &

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valtey Rapid Transit {Downtown) 2:9.05
Hole No. BH-3 Depth 73.5 fest Fila EX\PC18B.P
400
Fietd Data
Shear Medulus
Shear Modulus 2285 psi
300
Shear Modulus 26666 psi
Pressure
(peai)
200
100
[}
] 4 [ 12 18
Radial Displacament / Radius(%)
shoft 0
HUGHES
'
PRESSUREMETER DATA Parikh Consultants, Ing.
Silicon Valley Rapid Transit {Dewntawn) 2-9-0% e
Hole Mo, BH-E Dapth 73.5 feel Fite E:\PC186.P ‘_,.--“"
400
Fieid Data
""" Sand Madal Curpre
200 THE HUGHES SAND MOBEL
',."- Waler Prassure 30 psi
Pmss_ura i Frictlon Angle 35 deg
i o
{psi} L Critlcat Fricion Angle 32 deg
200 y ."‘ Lateral Stress 30 psl
ki U / Shear Modulus 20000 psi
100 {
ﬂ ’/
4 8 12 16
Radial Displacement { Radius{%)
shift 0

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapitl Transit (Downtown} 1-15-05
Hole No. BH-123 Oepth 316 faet File C:DATAIC-280C-29005\PLC tO7.P
400
Field Data
""" Clay Modei Curfe
Undramed Stresy Strain Curve
GIBSON'S CLAY MODEL
300
Shear Strength 50 psi
Pr;’::i‘;’e o /-\ Ingilu Stress 70 psi
/_7 Shear Modulus 5000 psi
200
V17
190
_____,,_——/
]
] 4 [ 12 16
Radial Displacement / Radius{%) {Shear Strain/2)
shift 2.5
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc,
Sillcon Valley Rapid Transit (Downtown) 4-14-05
Hole Ho. BH-13 Depth 83.5 teet File E\PC105.P
200
Fieig Oata
-+ - Bhear Mudutus
Shear Modulus 450 psi
150
Shear Modulus 2023 psl
Pressure
{psi)
10
50
R
]
0 4 [ 12 ]
Radial Displacement / Radius(%}
shefl 0

HUGHES




400

0o
Pressure
{psi)

200

100

499

300
Pressure
{psi}

200

100

PRESSUREMETER DATA

Parikh Consuliants, Inc.

Silicon Vafley Rapid Transit |1Downtown)

Hole Ho. BH-13

Dapth 114§ feet

1.15.05
File EAPC107 P

Field Data

Shear Modulus

Shear Modulus 1770 psi

Radial Dispiacernent / Radius{%})

HUGHES

PRESSUREMETER DATA

Parikh Co

nsuttants, inc.

Siticon Valley Rapid
Hole No, BH-13

Transit {Downtown)

Depth 118 fael

1-15.05
Fila E:\PC107.P

Shear Modulus 4871 psi

® ® ¥ield Data
Slope of Log [Hormal Cata
Shear Strength 60 psi
o L 3 Limit Pressure 343 psi
® *e®
ol®
[ ]
°
s ®
2 5 7 10

Log Radial Displacement / Radius(%)}

HUGHES



PRESSUREMETER DATA Parikh Consultants. Inc.
Silicon Valley Rapid Transit (Downtown) t-1584
Hole Ho. bh1} Depth 114.5(agt Fite E:\PC108.P
400
8 B &0 0ata
Slope of Log Hormal Data
300
Shear Strength 471 psi
Limit Pressura 300 psi
Prassure
(psi}
..
200 ._.
. gte @
.
p o
100
o
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift &
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) 11504
Hols No. BH-13 Deplh 114.5 fest File EAPC108.P
400
Fielg Data
Shear Madulus
Shear Modulus 1118 psl
300 -
: Shear Modulus 9858 psi
Pressure ;
{psi}
200 ] —
— //
/S
o
0 4 8 12 16

Radial Displacement / Radius({%)

nift 0

HUGHES




400

300
Pressure
{psi)

200

100

400

100
Prossure
{psi)

200

100

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtawn})

Hele Ho, BH-18

Depth Téfeet

1-11-05
File EAPC101 P

Fiel¢ Data

Shear Moduius

Shear Modulus 852 psi

%

o

R

Radial Displacement / Radius{%)

HUGHES

shilt &

PRESSUREMETER DATA

Parikh C

its, Ing.

Sillcon Valiey Rapld Transit {Downtown)

Hole Ho. BH-18

Depth 76fnat

1:11-05
Fils E:\PC101.P

® ® ¥icd Daa

~ Slope of Leg Mormal Data

Shear Modulus 2810 psi

7 10

Log Radial Disptacement / Radius{%}

HUGHES

shit 0

Shear Strength 57.3 psi
Limit Pressure 287 psl




400

300
Pressure
psi)

200

109

400

300
Pressure
{psi)

200

100

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit {Dawntown}

Hala No. BH-18 Depth T4.5 feet

111405
Fil¢ EX'PC102.P

Field Data
=-==-= Clay Modal Curge

Undrameo Stresg Sirain Curve

GIBSON'S CLAY MODEL

Shear Strength 50 psi
Insitu Stress 50 psi
Shear Modulus 3000 psi

1

L/

=

25 5 10
Radial Displacement / Radius{%} (Shear Strain/2}
HUGHES
PRESSUREMETER DATA Parikh Consultants, [nc.
Siticon Valley Rapid Transtt {Downtown) 1-11-05
Hole Ho. BH-18 Deopth 74,5 fest File Ex\PC{02.P
Field Data
Shear Modulus !
Shear Modulus 1521 psi
Shear Modulus 3817 psi
4 [ 6

Radial Displacement / Radius({%)

HUGHES




PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon Valley Rapid Transit {Downtown) 1-12.05

Hele He. BH-18 Oapth BE feet Fila E:\PC104.P

203

150

Field Data

- Sand Model Cusve

THE HUGHES SAND MODEL

Pressure
{psi)

100

50

Water Prassure 35 pai
Friction Angle 33 deg
Critical Friction Angle 32 deg
Lateral Strass 20 psi
Shear Modulus 5000 psi

400

300
Pressure
{psi)

200

100

2 4 6
Radial Displacement / Radius{%)
shift 8.5
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown} 1-11-05
Heole No. BH-18 Dapth 74.5 feet File EAPC102.P
8 ® Ficis s
* Slope of Log Normal Data
Shear Strength 54.7 psi
Limit Pressura 321 psi
oo @
8
B
e [ ]
[ ]
s ®
1 F3 5 7 10
Log Radial Displacement / Radius(%}
shift 7

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silican Vallay Rapid Transit {Downtown) 1-12.05
Hole Mo. BH-1§ Depth 86 fest Fite E\PC104.P
200
Fials Data
Shear Modulus
Shear Modulus 979 psi
150
Shear Moduius 5462 psi
Prassure )
{psi) '|
100 ]
50
a !
9 4 8 12 16
Radial Displacement / Radius(%)
shilt ¢
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit (Downtown} 1-12-05
Hols No. BH-18 Depth 86 feet File E\PC104.P
200
0 & $ricld Data
Slope of Log Normal Data
150
Shear Strength 35.7 psi
Limit Pressure 218
Pr(essure ..- Fmit pet
psi) L
¢
100 2
o0
50
0
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift &

HUGHES



120

L1
Pressure
{psi)

60

ao

120

90
Pressure

{psi}

60

30

PRESSUIREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtawn)

Hote No. 25

Oapth 24

Hovember 6, 2004
File CADATAC-290\PC30.P

Field Data
===+ Clay Mode} Curda

Undrained Stres

Srrain Guryve

GIBSON'S CLAY MODEL

Shear Strength 16 psi
Insitu Stress 0 psi
Shear Modulus 2200 psi

4 ] 12 16
Radial Displacement / Radius(%) (Shear Strain/2)
sht g
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
8ilicon Valley Rapld Transit (Cownlown) Movember 6, 2004
Hols No. 25 Depth 24 Filt C\DATA\C-290\PC30.9
Field Data
~—==="Clay Modal Curge
Undrained Stras3 Strain Curve
GIBSON'S CLAY MODEL
Shear Strangth 10 psi
ingitu Stress 12 psi
Shear Modulus 2200 psi
i T
i
i !
I/ v
v /
_“_/,/
4 8 12 16
Radial Disptacement / Radius(%) (Shear Strain/2)
shifto

HUGHES




PRESSUREMETER DATA

Parikh Consuitants, Ing.

Silican Valiey Repid Transit {Downtown)

Nov 6, 2004

Hole Na. 25 Depth 21 File C:ADATAWC-290\PC 3G P
500
Freid Data
T Shegt Modolus
Shear Modulus 803 psi
450
Shear Modulus 2200 psi
Pressure
{psi)
00
150
8
4 4 12 18
Radial Displacement / Radius(%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicen Vailay Rapid Transit (Downtown) Hovemnber &, 2004
Hals Ko. 25 Depth 24 Fite C:\DATAW-240\AC30.P
120
Field Dala
--==-= Clay Model Curde
Ungdrained Stresg Strain Curve
GIBSCN'S CLAY MODEL
0
Shear Strength 16 psi
PT::il)Jm I T Insitu Stress 0 psi
A Shear Modulus 2256 psl
&0 — ettt T
T }
o !
-~ | {
0 ”/7/ / / /
[\ "]
0 4 ] 52 46

Radial Displacement / Radius{%) {Shear Strain/2)

shift 0

HUGHES




100

75
Pressure
(p=i)

50

23

120

90
Pressure
(psi)

80

a0

PRESSUREMETER DATA

Parikh Consultants, Inc.

Hola Na. 25

Silicon Valley Rapid Transit (Downtown)

Depth 21

November 6, 2004
File C:ADATANC-290\PL30.P

Fieid Dalz

remrmem Shgar Modulus

Shear Modulus 485 psi

Shear Modulus 2239 psi

—._,_._._/
[ ] 12 15
Radial Displacement / Radius(%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rupid Transit (Downtown) Novambar 6, 2004
Hola No. 25 Dapth 24 File CADATAC-280\PC30.P
Freld Data
~=====S8hegar Madulus
Shear Modulus 2250 psi
Shear Modulus 2256 psl
=y
//
0 3 12 16
Radial Displacement ! Radius{%)
shift 8

HUGHES




Shear Strength 16.4 psi
Limit Pressure 86 psi

GIBSON'S CLAY MODEL

Shear Strength 16 psi
Insity Stress 0 psi
Shear Moduius 1500 psi

PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vallay Rapid Transit (Downtown) Movembar B, 2004
Hole No. 25 Deplk 21 File CADATAIC.29p0PC10.P
120
5 % FecDea
***** Stepe of Log Norrmal Data
]
Pressure
(psi) .
80
Y
P
i
a®
-
0 |8 ®
0
1 2 9
Log Radial Displacement / Radius(%)
shft 0
HUGHES
PRESSUREMETER DATA Parikh C It
Silicen Valley Rapid Transit {Downtown) Novgmber G, 2004
Hole Ne. 25 Dapth 21 Fite CADATA\C-2900PCM.P
120
Field Data
""""" Clay Model Cunfe
Undraings Sires} Strain Cyrve
80
PTBBS_UI'B
(psi)
60
a0
1]

4 -3

12

Radial Displacement / Radius{%) (Shear Strain/2)

HUGHES

shift 0




PRESSUREMETER DATA Parikh Consultants, tnc.
gilicon Yaitey Rapid Transit (Dewntown) MNovember 6, 2004
Hole No. 25 Deptk 23 ft File C:'DATAIC-29MPC31.P
104
2 A &Fcid Data
~——— - Skope of Log Normal Data
75 il
3
.. -9 Shear Strength 19.4 psi
P ] Limit Pressure 108 psi
ressure A
{psi) B
-
50 P i
[]
-]
o 0@
25
0
2 § 7 10
Log Radial Displacement / Radius{%)
shilt 0
HUGHES
PRESSUREMETER DATA, Parikh Consultants, Inc.
Bilicon Vallsy Rapid Transit (Downtown} Novembar 5, 2004
Hols Ho. 285 Deapth 23 1t File CADATAVC-290\PC31.P
100
— Fiald Dala
""" Clay Modal Curde
Undrained Stras$ Strain Curve N Sy S
GIBSON'S CLAY MODEL
75
o — g Shear Strength 15 pai
PT::ilim /,.u*/ JI ’ insitu Stress 13 pai
P ” { l Shear Modulus 2500 psi
50 . 2 H .!4- - / ’I
i Ve =
/ H
{
if )
! / /
25 | / /
L/ /
0
0 4 a 12 16
Radial Displacement / Radius(%) (Shear Strain/2)
shift 0

HUGHES



PRESSUREMETER DATA

Parikh Consuitants, Inc.
Novambar §, 2004

Silicon Vallay Rapid Trangit IDowntown}

Hola No. 25 Depth 44 f# Fila C:\DATANC-290\PC32.P
Field Data

==m=== Ctay Model Cunja

GIBSON'S CLAY MODEL

Unarained $lresg Srrain Curve
75
Shear Strength 7 psi
P'(e::i'i‘” Insitu Stress 15 psi
Shear Modulus 800 psi
50
25

12

4 a
Radial Displacement / Radius(%} (Shear Strain/2)

HUGHES

shift 0

Parikh Consultants, Inc.

PRESSUREMETER DATA

Silicon Valley Rapid Transit {Downatown)

Hola No. 25

November §, 2004

Dapth 23 #t

File CADATA\C-28D\PCIt.P

100

===~ Shear Modulus

Figid Dala

Shear Modulus 935 psi

Shear Moduius 2731 psl

75

Pressure
{psi)

)

]

!
li

S0

+

25 (

-

Radial DIsplacament / Radius{%})

HUGHES

snift



PRESSUREMETER DATA Parikh Consultants, inc.
Silican Valley Rapid Transit (Downtown) Novambar 6, 2004
Hole No. 25 Dapth 48 f File C\DATA\C-290\PCIZ.P
103
=== Figid Data
e Shear Modulus
Shear Modulus 243 psi
75
Shear Modulus 806 psi
Pressure
{psi)
50 a
25
0
o a 8 12 16
Radial Disptacement / Radius(%)
shift 0
* HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
$ilicen Yallay Rapid Transil (Downtown) Hovember 6, 2004
Hole No, 25 Depth 48 fi File CDATA\C-2000PC32.P
100
8 ® Ciod Data
—-—Slope of Log Narmal Data
75
Shear Strength 11.7 psi
Prassurn Limit Pressure 62 psl
(psi)

&0
e

e i

25

1 2 5 7 1+l
Log Radial Displacement ! Radius{%:)

shiftd

HUOQHES



4

Radial Displacement { Radius(%} (Shear Strain/2}

HUGHES

shift 0

PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vatloy Rapid Transit {Downtown) Novambar 6, 2004
Hole No. 25 Depth 50 1t File C:IDATAIC-290PL 3P
100 -
& $ FedDats Olé
— " Slepe of Leg Hormai Data ,/%
B
e
75 .
k-3 Shear Strength 27.4 psi
g 9.7 Limit Pressure 136 psi
Pressure o
{psi) ® §
[ ]
50
25
0
1 2 5 7 10
Log Radial Displacement / Radius{%)
shift
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) November 6, 2004
Hole No. 25 Depth 50 fi Fila CADATA\C-280\PC33.P
100 i
Field Dala - ’/’/\
—=-===- Clay Model Cunle ]
Undrained Siras: !
e GIBSON'S CLAY MODEL
5 - h
e !
Iy
i / Shear Strangth 17 psi
PT;:;“’ )’/ Insitu Stress 28 psi
f" / Shear Medulus 2200 psi
50 /i /
U 7
25
-~
0
12 16



Parikh Consultants, Inc.

Novembar 7, 2004

PRESSUREMETER DATA

Silicon Valley Rapid Transit {Downtown)
Hole Mo, 25 Depth 74 H File C:ADATALC-250PCM P
200
~Fie'd Data
~T == Shaar Moduius
Shear Modulus 1411 psi
150 .
Shear Modulus 2023 psi
Pressure L—"""""
{psi) E : /——>// i
/) L /
00 ' 7/ ' rd
- e
L
50
o |
0 4 a 12 18
Radial Displacement / Radius(%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consuitants, Inc.
Sticon Valley Rapid Teansit {Downtewn} Novarmber §, 2004
Hola No. 25 Depth 40 ft Fila CADATA\C-200\PC23.P
100
Figld Data
----- Shear Modutus /7
I
; [ Shear Modulus 400 psi
75 ; 4 i
| /
,’f / Shear Modulus 2238 psi
Pressure D
(psi) I /
[
I
50 b //
25
o
4 8 12 15
Radial Displacement / Radius{%)

HUGHES

shift J



200

160
Pressure
(psi)

100

30

200

150
Pressure
(psi)

00

50

PRESSUREMETER DATA

Parikh Consultants, inc.

Silicon Valley Rapid Transit (Downtown)

Hoke Mo. 25 Depth T4

Hovember T, 2004
File CADATAIC-230\PC34 P

O B fFeidDala

— " Slope of Leg Normal Dala

2
g 2287

2

5

7 10

Log Radial Displacement / Radius(%)

HUGHES

shifl 9

PRESSUREMETER DATA

Parikh €

Ine.

Siicon Yalley Rapid Transit {Downtown)

Haole No. 25 Depth 74 #t

November 7, 2404
File CADATANC-Z90IPCI4.P

Fiald Data
======Clay Mcde! Cunrje

Undrained $1tasg Strain Curve

Shear Strangth 21.1 psi
Limit Pressure 161 psi

GIBSON'S CLAY MODEL

Shear Strength 22 psi
Insitu Strass 46 pst
Shear Moduius 2000 psi

4

B

12

Radial Displacament ! Radius{%) (Shear Sirain/2)

HUGHES

shifi-

16



PRESSUREMETER DATA Parikh Cansultants, inc.

Silicon Valley Rapid Tzansit {Downtown) MHovember 7, 2004
Hole No. 25 Dapth 76 ft Fils C:\DATAVC-290\PCA5.P
200
© ® $Fiew Data
——="=Slopa of Log Notmal Data
150 A o
eje¥?
P I ad
Pressure 29 © g.- 8
(psi) Py e © g
1400
50
)
1 2 5 7 1Q

Log Radial Displacement { Radius(%)}

Shear Strength 22.3 psi
Limit Pressure 180 psi

shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Yaltay Rapid Transit {Downtown) November 7, 2004
Hole Ho. 25 Depth 76 ft File CADATAVC-250\PC13.P
200
Field Dala
e “‘Shea_[_,-’:‘Modulus
Shear Modulus 402 psi
150
Shear Modulus 2023 psi
Pressurs
(psi)
100
50
o
0 & 8 12 16
Radial Displacement / Radius{%}
shift @

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
SHigon Valley Rapid Transit {Downtown) Movember T, 2004
Hole No. 25 Degth 107 ht File C:IDATALC-290WPCI6.P
400
F:ald Data
======-Ciay Mode! Curie
ungraingd Stres§ Stra:n Curve
GIBSON'S CLAY MODEL
300
I N Shear Strength 44 psi
Pr?::i')'"e Insitu Stress 69 psi
Shear Modulus 6000 psi
200
o 1
o
0 4 3 12 16
Radial Dispiacement / Radius(%} {Shear Strain/2)
shitt 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Valley Rapid Transit (Downtlown} November 7, 2004
Hofe No. 25 Depth 76 # File CADATAVG-290PC35.P
260
Field Data
======- Clay Madel Cur{e
Undrained Stresf Steain Curve
. GIBSON'S CLAY MODEL
150 _ [ —
7
- Shear Strength 23 ps
PF(B&\il).IrB /”7 / Insitu Stress 52 psl
ps / ~ Shear Modulus 2000 psi
N /’
50 [
0
a 4 ] 12 16
Radial Displacement / Radius{%) {Shear Strain/2)
shift-1

HUGHES




PRESSUREMETER DATA

Parikh Consultants, inc.

Silicon Valley Ragid Transit [Downtawn)

Movamber 7, 2004

THE HUGHES SAND MODEL

Waler Prassure
Friclion Angle
Critical Friction Angls
Laterat Stress

Shear Moadulvs

35 psi
34 deg
32 deg
39 psi
6500 psi

Shear Modulus 4446 psi

Shear Modulus

6420 psi

Hole Ho. 25 Oepth 107 A Filg C:\DATAVC-ZI0WPC3IE P
400
Fiela Daia
=-=+==-5and Mooe! Curpe
300
Pressure | | | e
{psi)
200
106
0
[ 4 B 12 16
Radial Displacement / Radius{%)}
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit (Downtown) Novembar 7, 2004
Hele No. 25 Depth 107 ft Flla CADATALC-290APC36.P
400
Field Data
<= Shaar Modulus
300
Pressure
(psi)
200
100
0

Radial Displacement / Radius{%}




HUGHES

PRESSUREMETER DATA Parikh Gonsultants, Ine.
Siticon Vatiey Rapid Transit (Downtown) nov 72004
Hole No. 3576 Depth 107 File CADATAIC-200PCI7 P
400
Figld Data
=====--8ana Mode! Curke
ane e THE HUGHES SAND MODEL
e Watar Pressure 45 psi
P"(ES:;;P‘E /"‘{ Friction Angle 34 deg
P 7' } Critical Friction Angle 32 deg
200 ’__-"',\‘, ! Lateral Stress 32 psi
e H ; $hear Modulus 15000 psi
-~ o HI i
- / i
P i :
i ; /
/} / !
. | f
100 ’ H !
~+ i
g i
WV ) 7/
:(
i
4
[} —
[ 25 5 7.5 10
Radial Displacement / Radius{%}
shift 6
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) November 7, 2004
Ho's No. 25 Oepth 107 # Fila C:\DATAC-290\PC38.P
400
@ & &Field Data
***** Slopa of Log Normai Cala
300
Shear Strength 98.1 psi
Pressure Limit Pressure 403 psi
(psi)
200
]
100
]
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift 0



Aacy

o0
Pressura
{psi)

200

100

400

a00
Pressure
(psi)

200

we

PRESSUREMETER DATA

Parikh Cansultants, Inc.

Silicon Yalley Rapid Transit {Downliowa)

Hole No. )ﬂ'zg‘

Depth 107 H

November 7, 2004
Filg GADATAIC-ZB0\PC3? P

Fie'd Data

" Shea’ Modulus

Shear Modulus 2537 psi

Shear Modulus 18333 psi

8 12 18
Radial Displacement / Radius(%)
shift ¢
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vallay Rapid Transit [Downiown) Hovembar 7, 2004
Hote Ho. 3575 Depth 107 R File CADATAIC-230\PC3Z.P
Field Data
"""" Glay Mode! Curye
Undrmined Slress Sirain Curve PNt
GIBSON'S CLAY MODEL
Shear Strength 55 psi
Insitu Stress 69 psl
Shear Modulus 15000 psi
2.5 5 75 10
Radial Displacement / Radius{%) (Shear Strain/2)
shif &

HUGHES




200

150
Prassure
(psi}

100

50

400

300
Pressure
(psi)

200

100

PRESSUREMETER CATA

Parikh Consultants, inc.

Silicon Valley Rapid Transit (Downtown)

Hote No. 25

Depth 114.5 famt

11-13-Da
File CADATAIC-2901PC43.P

Field Data
Clay Moge! Cunje

Untrarmned Stresg Sirain Curve

GIBSON'S CLAY MODEL

Shear Strength 25 psi
Insitu Strass 60 psi
Shear Modulus 2700 psi

FH

4

&

Radial Displacement / Radius(%) (Shear Strain/2)

shift 8
HUGHES

PRESSUREMETER DATA Parikh C its, Inc.

Silicon Valley Rapld Transit {Downtown) Novembar 7, 2004

Hoka Ho. JE2€ Depth 107 ft Fits CADATAIC-290WPCIT.P

3 O FieoDaa - g

5y al -

lope of Lag Normal Dala |~
.’f/
-~
‘g’ Shear Strength 113.8 psi
-~ Limit Pressure 546 psi
+®
€
-
&

® o

E 2 5 7 0

Log Radial Displacement / Radius{%)

$hifl 6

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.

Stlicon Valley Rapld Yransit (Dewntown} 11:43.04
Hole No, 25 Depth 114.5 feqt File CADATAIC-2001PC48 P
260
Figld Data
e e Bhaar Modulus
Shear Modulus 707 psi
150
Shear Modulus 2698 psi
Pressure
(psi)
100
50
o
a 3 ] ] 12
Radial Displacement / Radius{%)
shift 4
HUGHES
PRESSUREMETER DATA Parlkh Consultants, In¢.
Silicon Valley Rapid Transit (Downtown} 11:13-04
Hele No. 26 Depth 154.5 faet Fila C:\DATALC-230\PCAB.P
200
8 ® FiewDaa
——Slope of Log Nermal Da‘a
150 =
P Shear Strength 34.2 psi
Limi X
Pressure Imit Pressure 208 psi
(psl)
100 &
.
50
]
1 2 5 7 10
Log Radial Displacemnent / Radius(%)
shift &

HUGHES



PRESSUREMETER DATA Parikh Consultants, lne.
Siicon Vailey Rapid Transit {Downtowan} 11413-0d
Hole No. 25 Gepth 13 fest Filg C:\DATAIC-290\PC49 P
100
"= Field Dala
=== Clay Model Cunle
Urdrawreg Strasf Stran Surve
GIBSON'S CLAY MODEL
00
Shear Strength 35 psi
F"(’:;‘i;"‘ Insitu Stress 70 psi
Shear Modulus 3600 psi
200 .
{
/
/
100
0
2.5 s 75 10
Radiaf Displagernent / Radius[%) {Shear Straini2)
shift 5
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sificon Vailey Rapld Transit {Downtown} 11-13-04
Hole Mg, 25 Depth 114.5 faet Fite G:\DATAM.290\PC4B.P
200
———Field Data
——=""$and Model Curve
150 THE HUGHES SAND MODEL
Watar Preasure 40 psi
Pmss‘uw e Friction Angls 32 deg
5 et
(psi] I ol Critical Friction Angle 32 deg
100 el Lateral Stress 25 psi
Shear Modylug 2100 psi
7
SD —— J‘/
P
0 ’,‘J
o 2 4 [}

HUGHES

Radial Displacement / Radius{%)

shifl 8




PRESSUREMETER DATA

Parikh Consultants, nc.

Silicon Valley Ray

pid Transit (Downtown) 11-13.04

Hals No. 25 Depth 413 feat File CADATAVC-2900PC49.P
400
~—-Figld Data
= Shear Modulus
Shear Modulus 805 psi
300 i
Shear Modulus 3604 psi
Press_ure ’
(psi)
200 .
100
0
[ 4 8 12 16
Radial Displacement / Radius(%)
shift &
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sllicon Valley Repid Transit {Downiown) 11-13-04
Hale No. 2§ Dapth 113 feet Flie C:\DATALC-290\PC4D.P
400
@ @ Fied Daia
=" Slgps of Log Normal Data
300
Shear Strangth 65.6 psi
Limit Pressure 305 psl
Presqum
{psi)
,—’//‘
200 )
Y2
L o
o
_‘,0'
o P ° as
0o e ®
[
1 2 5 7 10

Log Radial Displacement / Radius{%)

hifl 5
HUGHES



PRESSUREMETER DATA Parikh Consuiltants, inc.

Silicon Valley Rapid Transit (Downtown) 11-13-04
Hole Ho. 2§ Dzzth 12% feet Fita C:ADATAIC-290\PC50.P
Lleh]
Fierd Cata
=== Clay Maogel Curfe
Undraned Stresy Stean Curve
GIBSON'S CLAY MODEL
oo
Shear Sirength 35 psi
Pressure

(psi) Insitu Strass 70 pai
Shear Modulus 3500 psi

200

100

)
1} g 9 12
Radial Displacemeant / Radius(%}) (Shear Strain/2)
shih 4
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valfey Rapid Transit (Dewntawn} 11-13-04
Hote Ho. 25 Dapth 11 3feet File SADATANC.290WPC49.P
400
Field Data
======"Sand Model Cura
300 THE HUGHES SAND MOBEL
Watar Pressure 40 psi
Pressure Frictlon Angle 34 deg
[pBi) Critical Friclion Angle 32 deg
. Lateral Stress 30 psi
Shear Modylus 3600 psi
1} 3 3 9 12
Radial Displacement / Radius{%}
shifl 4

HUGHES



L]

300
Pressure
{psi}

200

100

400

200
Press_ure
(psi}

200

100

PRESSUREMETER DATA

Parikh Consultants, Ine.

Silicon Vailey Rapid Transit {Downtown)

Hola Ro. 25

Deoth 129 feat

11:13.04
Flie CADATAC-290WE50 P

Fieid Gata

s~ Shear Modulus

Shear Modulus 716 psi

Shear Modulus 2132 pai

8 12

Radial Displacement / Radius(%)

shift ¢

HUGHES

PRESSUREMETER DATA

Parikh Consuitants, Inc.

Sificon Valley Rapid Transit (Downtown)

Hola No. 25

Depth 129 fant

11-13-04
File C:ADATA\C-200\PC50.P

® 8 FieicData

Slope of Log Narmat Dala

8-~

2

S 7 10

Log Radial Displacemaent / Radius{%)

shift 4

HUGHESE

Shear Strength 57.3 psi
Limit Pressure 291 psi




PRESSUREMETER DATA Parikh Consultants, Inc,

Sikicon ¥alley Rapid Transit {Downtawn) 11-13.04
Hela No. 25 Depth 127 5 feat File CADATA\C-290\PC51.P
406
Fieg Data
"""" Clay Modet Curde
Ungraned Stresy Stra.n Curve
GIBSON'S CLAY MODEL
300
Shear Strength 25 psi
Pressure

{psi) Insitu Stress 70 psi
Shear Modulus 3600 psi

200
- ] Ay
106 »
& / ‘,7
_____/':7'/
o
1] 2.5 5 Ta 10
Radiat Displacement / Radius(%) (Shear Strain/2)
shift 6
HUGHES
PRESSUREMETER DATA Parikh Consultants, In¢.
Silicon Yalley Rapid Transit (Downtown) 114304
Hola Ne. 25 Dapth 129 feal Fila CADATAC-280\PC50.P
400
Fiald Data
"""" Sand Mode! Curje
aon THE HUGHES SAND MODEL.
Watar Pragsuse 40 psi
Prass]ure Friction Angle 34 deg
5
(P ! Critical Friction Angla 32 deg
200 Lateral Stress A6 psi
Shear Medulus 2100 psi
100
Q

o 3 3 9 12
Radial Displacement / Radlus({%}

shift 4

HUGHES



PRESSUREMETER DATA Parikh Consuftants, Ing,
Silican ¥alley Rapid Transit (Downtown) 11-13.04
Hola He. 25 Dapth 127.5 feet Flle C:DATALC-2001PC51.P
400
Figla Dala
~=-—~ $hear Modulus
Shear Modulus 632 psi
o
Shear Medulus 3407 psi
Press.ure
(psi)
206
60
]
] 4 6 12 16
Radial Displacement / Radius{%}
shit
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Siticon Vallay Rapid Transit (Dewntown) 11-13-04
Hole Ka. 25 Depth 127.5 feat File CADATAIC-290\PC51.P
400
& & Bricld Data
—Slope of Log Norma! Data
300
Shear Strength 65.6 psi
Pressure Limit Pressure 282 psi
{psi)
200 B
a®
ag® e A
w| g @ ‘
[

1 2

5 7 10

Log Radial Displacemant / Radius(%)

shift §

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicen Valley Rapid Transit {Jowntown) 11-14-4
Hola No. 25 Depth 150 feat Fise C:\DATANC.200\PC52 R
a0
Fiels Data
""""" Clay Model Cune
Undrained Siress Sirain Curve
GIBSON'S CLAY MODEL
300
ot Shear Strength 55 psi
Pr(a;;l).ure I ; Insitu Stress 75 psi
e / Shear Modulus 2700 psi
200 e ; 7 d
// //
A P
L/////// ~
100
[}
o 4 12 16
Radial Displacement / Radius({%]} {Shear Strain/2)
shift ¢
HUGHES
PRESSUREMETER DATA Parlkh Cor ts, Inc.
Silicon Valley Rapid Transit [Dewntown) 11-13.04
Hole No. 25 Dapth 127.5 fast File C\DATAVC-290PL51.P
400
Figld Data
====—=-Sand Model Curye
300 THE HUGHES $AND MODEL
Water Pressurs 50 psi
Pressura Friction Angle 32 deg
(DSI) Critical Frictlon Angle 32 deg
200 Lateral Strass 28 psi
Bhesr Modulus 3400 psi
100
]
15 10
Radial Dispiacement | Radius{%}
shift 6

HUGHES




PRESSUREMETER DATA Parikh Consultants, Ine,
Sllicon Vallay Rapid Transit {Downtown) 11.14.04
Hole Ho. 25 Depth 150 feet ¥ila C:IDATAIC-230\PC52.P
400
F:etd Datz
+=77= Sand Model Cue
300 THE HUGHES SAND MODEL
Water Pressure 60 psi
Prassure Friction Angle 34 deg
Si
(peh Critical Friction Angle 32 deg
200 ’ Lateral Stress 37 psi
Shear Moculus 2700 psi
100
!
[ 4 12 16
Radial Displacement / Radius{%)
shit 0
PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Vallay Rapid Transit (Downtown) 11-14-04
Hole No. 25 Depth 130 feet File CADATAVC-280WPC52.P
400
® ® &icicData
= Slope of Lag Norma! Dala
oo
. Shear Strength BD.8 psi
.
Limit Pressure 356 psi
Pressure 9.9 psi
(psi) “,3
200 il
o o ©
100
a
2 5 I 10
Log Radial Displacament [ Radius(%)
shift 0

HUGHES



400

300
Pressure
(psi)

200

00

400

00
Pressure
(psi)

200

100

PRESSUREMETER DATA,

Parikh Consultants, Inc,

Hole No. 25

Silicon Valley Rapid Transit (Downtown)

Qepth 14B.5 feet

11-14-04
Flla CADATAIC-290\PCS3 P

Field Data

“m - Shear Modutus

Shear Modulus 1065 psi

Shear Modulus 3055 psi

g

L.._/

4

HUGHES

8 12 18
Radial Displacament / Radius{%)
shil
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vallay Rapid Transit (Downtown) 11-14-04
Hole No. 25 Dapln 148.5 fest Filg CADATA\C-290\PCS3.P
Field Dala
——=====Clay Modal Cunfs
Undrained Stress Strain Curve
GIBSON'S CLAY MODEL
Shear Sfrength 45 psl
s Insitu Stress 75 psi
- Shear Modulus 3000 psi
é
3 a 12
Radial Displacement / Radius(%) {Shear Strain/2)
shiff 4




PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Valley Rapid Transit (Downtown) 11-14-04
Hola No. 25 Cepth 150 feet File CADATAIC-290\PC52.F
400
Fiald Data
~— - Shear Modulus
Shear Modulus 932 psi
00
//‘-—_,. Shear Modulus 2748 psi
Pregsure - /
{psi) /
200 /
100
il
4 8 12 1%
Radial Displacemant / Radius{%:}
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Bilicon Valley Rapid Transit (Downtown) 11-14-04
Hole No. 2% Depth 148.5 fest File C:ADATALC-290WPC53,P
400
Field Data
~=+---Sand Model Curve
300 THE HUGHES SAND MODEL
WWater Prassury 60 psi
PI'BSS_I)II'B Friction Angle B4 deg
L1}
e Crilical Friction Angle 32 deg
200 Lateral Stress 35 psi
S - Shear Modulus 5000 psi
100 ;
Q
3 7.8 G
Radlal Displacement / Radlus(%)
shih &

HUGHES
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PRESSUREMETER DATA Parikh Consultants, Inc.
Silican Vailey Rapid Trangit (Downtown) 2.10-05
Hole No. BH-31 Depth 74 feet Fite EAPC1B7.P .
200
& ® Wiskd Daa
Stope of Log Normal Data
150
N Shear Strength 18.9 psi
..l Limit Pressure 180 psi
Pressure [
{psi) : ™ L -
]
100 -
50
0
1 2 5 7 10
Log Radial Displacement / Radius(%)
shii 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Valley Rapid Transit (Downtown) 2-10-805
Hols No. BH-31 Oupth T4 feat Fits C:\DATAIC-2001C-29D0S\PC187.P
200
= Figid Dala
====== Clay Mode! Cunja
Undrained Stresy Strain Curve
GIBSON'S CLAY MODEL
150
. * Shear Strangth 20 psl
Pr(e:ssil}:ra . ) e Insitu Stress 55 psl
Shear Modulus 2000 psl
100
50
[\
0 4 [ 12 16
Radial Displacement / Radius(%) {Shear Strain/2)
shift .2

HUGHES



200

150
Pressure
{psi)

100

50

200

150
Presgure
(psi)

0o

50

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtawn)

Hote Ho. BH:-11 Depth 72.5 fget

2-10-05
Fila CADATAIC-28(7C-29005/PC 188 F

Field Oata

- Clay Modei Cunfe

Undrained Siresy Strain Curve

GIBSON'S CLAY MODEL

Shear Strength 30 psi
Insitu Stress 50 psi
Shear Madulus 5000 psi

o [——==

/f/

RN

4

i2

Radial Displacement { Radius{%) {Shear Strain/2)

shift o

PRESSUREMETER DATA

Parikh Consultants, Inc,

Silican Yallay Rapid Transit [Downtawn)

Haote Mo. BH-31 Dapth 74 fast

2.10-05
File E:\PCt87.P

Fisld Data

* Shear Modulus

3hear Modulus 620 ps)

Radial Displacement / Radius{%)

shift 0

Shear Modulus 1014 psi




PRESSUREMETER DATA Parikh Consultants, Inc.
Silicen Valley Rapid Transit {Downtawn) 2-10-05
Hole No. 8H-11 Deptn 72.5 fest Fite E:\RC188.P
200
Field Oata
Shear Modulus
Shear Modulus 800 psi
150
Shear Modulus 6893 psi
Pressure
{psi)
100
50 W
0 ( __,_..——f

0 4 [ 12 16
Radial Displacement / Radius{%)

shift 0
HUGHES

PRESSUREMETER DATA Parikh Consultants, Inc.

Siticon Vallay Rapid Transit (Dawntown) 2-10-05

Hote Ho. BH-31 Dapth 72.5 faat File E:APC183.P
200

& & #Ficid Data . ®

Slopa of Log Normal Dala .. .
e
N
150 ™
. Shear Strength 42 psi
e g psi
! i P 4 il
Prossure P Limit Pressure 243 p=i
{psi) ™ :
o 0*
100
50
]
1 2 5 7 10
Log Radial Displacement / Radius(%)

shifto

HUGHES



PRESSUREMETER DATA Parikh Consultants, tnc.
Silican Valley Rapid Transit {Downtown} 2.11.05
Hote No. BH-31 Depth 54 fesy File E:\PC 18D P
200
8 8% WedDaz .dl »
Siope of Log Normal Data L
[ ]
L ]
150 4."
L 4 Shear Strangth 78.2 psi
[} Limit Pressure 307 psi
Press_ure ‘.
si
{psi) o "
10¢
e @
50
0
1 F 5 7
- Log Radial Displacement / Radius{%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sliteon Vallay Rapid Transit (Downtawn) 2-11-05%
Hale Ho. BH-31 Depth 84 fest Flls EAPC189.P
200
Fielo Data
""" Ciay Model Cunja
Undrained $iress Strain Curve
GIBSON'S CLAY MODEL
450
/ [ Shear Strength 30 psi
Pr{':;‘,"‘ Insitu Stress 40 ps|
Shear Modulus 8000 psi
100 ’
50 ///
ey
Q

4

Radial Displacement / Radius{%) {Shear Strain/2}

HUGHES

12

shift 0




PRESSUREMETER DATA

Parikh Consultants, Inc.

Sillcon Vailey Rapid Transit (Downlown}

2-11.05

Hale No. BH-31 Depth B4 feat File EX\PC189.F
200
Field Dala
Snear Moduius
/\ Shear Modulus 800 psi
3
150 }
Shear Modulus 7884 psi
Pressure
{psi)
100 /;
50
L/—J
e — i
Q
Q 4 8 12 16
Radial Displacement !/ Radius{%}
shifl O
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Yaliey Rapid Transit (Downtown) 2411-35
Hole No. BH-31 Capth 84icet File CADATAIC-290\C-29005IPC1BS P
400
Field Data
""" Sand Mode! Cuive
300 THE HUGHES $AND MODEL
Water Prassure 30 psi
Preaa‘um Friction Angle 35 deg
Sl
(D ) Critleal Friction Angle 32 deg
wo |0 0y e Lateral Stress 20 psi
----------- Shear Modulus 5000 psi
100
0 4__.—/
a 4 8 12 186

Radial Displacement / Radius(%)

HUGHES

shifl 1.8



200
150
Pressure
(psi)
100
50
[
200
150
Pressure
{psi}
100
50
]

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silican Valley Rapid Trarssit {Downtawn)

Haole No. BH-31 Depth 82.5 feet

2-11-05
File E:\PC190.F

HUGHES

® @ ¥icld Data
Slope of Log Normal Data
L] Shear Strength 43.7 psi
‘. Limit Pressure 199 psi
. ‘. -
° [ )
e ¥
[ ]
[ ]
[ )
' 2 5 7 16
Log Radial Displacement / Radius(%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consullants, Inc.
Silicon Vallay Rapid Transit {Downtown) 2-11-08
Hole Ho. BH-31 Depth 82.5 feet Flis ExPC190.P
Fiald Dala
————— Clay Medel Cunje
Undrained Sires§ Strain Curve
. GIBSON'S CLAY MODEL
K Shear Strength 30 psi
Insitu Stress 40 psi
/ Shear Moduius 2000 psi
0 4 ] 12
Radial Displacement / Radius{%) (Shear Strain/2)
shih ¢
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PRESSUREMETER DATA Parikh Consultants, Inc.

Silicen: Vailay Rapid Transit (Downtown) 1-26-05
Hole No. BH-33 Depth 13 fept Fila E:\PC137.P
200
®® W Dan
Slope of Log Normal Data
150
Shear Strength 8.8 psi
Prossure . Limit Pressure 173 psi
{psi) '
oot ¥
100 ._.
o
.
®
50 - *
o’
b L J
¢
1 H 5 7 10
Log Radial Displacement { Radius(%)
shifL 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Yalley Rapid Transit (Downtown) 1-26-05
Hols No. BH.33 Owpth 13 fest File C:DATAVC.-28\C-23005\PC13T7.P
200
Field Data
"""" Clay Model Cunde
Undrained Sires} Strain Curve .
GIBSON'S CLAY MODEL
150
) Shear Strength 26 psi
Prfps:_slre _ e Insitu Stress 6 psi
/Y/m Shear Modulus 4000 psi
100 i

50

o —]
0 4 a 12 16

Radial Displacement / Radius(%) {Shear Straini2)

=hift 1

HUGHES



200

150
Pressure
(psi) -

100

50

200

150
Pressure
tpsi) -

100

S0

PRESSUREMETER DATA Parikh Cansultants, Inc.

Silicon Valley Rapid Transit [Downtown} 1+26405

Hole No. bh3d Depth 15faat Fila CADATALC.2801C-29005\PC138.P

~—= Fiekt Data
""" Clay Made! Cunde

Unarained Stres3 Stran Curve

GIBSON'S CLAY MODEL

Shear Strength 20 psi
Insitu Stress 6 psi
Shear Modulus 2500 psi

.,_«é

4 a 12

Radial Displacement / Radius({%}) (Shear Strain/2)

shift 1
HUGHES
PRESSUREMETER DATA Parikh Consultants, In¢.
Silicon Vatley Rapid Transit {Downtown) 1.26.05
Hole No. BH:33 Dapth 13 fent Filg E:\PC137.P
Field Oala
Shear Mogulus
Shear Modulus 1085 psi
Shear Moduius 3761 pel
___/_4
4 8 12 18
Radial Displacement / Radius(%}

shiltQ

HUGHES




PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon ¥allay Rapid Transit {Downtown) 1-26-05
Hola Ho. BH.33 Depth 15 feet File EX\PC133.P
200
Field Data
Shear Modulus
Shear Modulus 8B5S pai
150
Shear Modulus 3214 psi
Pressure
{psi)
100
50 el
¥
0
o 4 8 12 1%
Radial Displacement / Radius(%)
shift 9
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vatiay Rapid Transit {Downtown) 1-26.05
Hole Ho. BH-33 Depin 15 feet File E:\PC138.P
200
@ ® ¥iedData
Slope of Log Nermal Dala
150
Shear Strength 31.4 psi
. 13 .
Pressure Limit Pressure 0 psi
(psi} ’
160
o -®
/ .
50 4...’
o »n®
Y Lo
@
]
1 2 5 ? 10
Log Radial Displacement ! Radius(%)
shift 0

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicen Valley Rapid Transit {Downtown) 1-26-05
Hole Ho. BH-331 Depth 23 feat File E:\PC130.P
200
D ® Wk tan
Slope of Lag Normal Data
150
Shear Strength 27.3 psi
Limit Pressure 129 psi
Pressure
(psi)
100
o0
s o
o ® |
L
]
1 2 5 T i0
Log Radial Displacement ! Radius{%)
shit 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicen VYailey Rapif Transit (Downtown) 1.26.05
Hole No. BH-33 Depth 23 faet Fite C:\DATAMVC-290\C-29005PC139.P
200
Fieid Dala
""" Clay hode! Curge
Undrained Slres§ Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strength 17 psi
Pr?:ss‘_t;n ingitu Stress 12 psi
Shear Modulus 3800 psi
100
) // / 14
F"____==,=‘_=,s=ﬁ::
[}
(] 4 8 12 16

Radial Displacemant / Radius{%) (Shear Strain/2)
shift 1

HUGHES



200

150
Prass.ure
(psi)

100

50

200

450
Pressure
{psi)

100

50

PRESSUREMETER

DATA

Parikh Consultants, Inc.

Siticon Valley Rapid Tra
Hole No. BH-33

nsit (Downtown)

Depth 25 fael

1-26-05
File CADATAIC.290\C-2900RPCi40.P

Field Dala
""" Ciay Mode! Curd

Undrained Stres!

e

Strain Curve

GIBSON'S CLAY MODEL

Shear Strength 10 psi
Insitu Stress 12 psi
Shear Modulus 2500 psi

4 B 12 16
Radial Displacement / Radius(%) (Shear 5train/2}
shift 0
HUGHES
PRESSUREMETER DATA Parikh Cansultants, Ine.
Slicon Vallay Rapid Transil (Downtown) 1-26-05
Hote ¥o. BH-33 Depth 23 faet File EAPC139.P
Field Data
Shear Modulus
Shear Modulus 885 psi
Shear Madulus 3761 psi
4 8 12 16
Radial Displacement { Radius{%)
shit

HUGHES




200

150
Prassure
{psi)

100

50

200

150
Prassure
{psi)

100

30

PRESSUREMETER DATA Parikh Consuitants, Inc.

Silicon Valley Rapid Transit (Downiown) 1-25-05
Hole Ne. BH-33 Depth 25 feat Fila E2PC140.P
Field Data

Shear Moduius

Shear Modulus BB5 psi

0 4 8 12

Radial Displacement / Radius{%)

Shear Modulus 2149 psi

HUGHES

shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Int.
Silicon Valley Rapid Transit {Dewntown) 1-16-05
Hole Ho. 8H-33 Depth 25 feat Fils E:\PC140 P
& ® &ieid Data
Slope of Log hormal Data
Shear Strength 14.6 psi
Limit Presswre 82 psi
0 )
Py 2980
1]
o ojo0o®
®
e °
2 5 7 10
Log Radial Displacement { Radius(%)
shift 0



800

Pressure
{psi)

300

160

600

450
Pressure
{psi)

a0o0

150

PRESSUREMETER DATA

Parikh Consuitants, Inc.

Hole Ko, BH-33

Silicon Vatley Rapid Transit {Downtown)

Depth 45 fest

1-26-05
File E'PC149.P

® ® ®ei60ate
Stope of Lag Normal Data
®
[ )
[ )
[ & Shear Strength 269.7 psi
'. Limit Pressure 982 psi
)
[ B
o)
]
. 7
_I_Q“
1 2 7 10

Log Radial Displacement / Radius(%}

HUGHES

4

Radial Displacement / Radius(%) (Shear Strain/2)

HUGHES

12

PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Yalley Rapid Transit {Downtown) 1-26.05
Hols No. BH-33 Dapth 45 feat Flla CADATAIC-23D\C-2900 5\ C141.P
Fielg Dala
""" Ciay Model Cunde -
Undrained Sties§ Swrain Curve
. GIBSON'S CLAY MODEL
Shear Strength 100 psl
Insitu Stress 35 psi
Shear Modulus 60000 psi
2
c— 1 _/



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit (Dowatown) 1-26-05
Hole No. BH-33 Depth 45 feet File EAPC141.P
600
Fieid Cata
Snaar Modulus
Shear Modulus 3805 psi
450
Shear Modulus 70357 psi
Pressure
{psi}
300 W
15¢ ﬂ //
—1 — j
]
0 4 8 12 16
Radial Disptacement / Radius(%}
shfL 0
HUGHES
anm 3
PRESSUREMETER DATA Parikh Consullants, Inc. -
Silicon Vatley Rapid Transit [Downtown) 1-2605 __--"‘
Hole No. BH-33 Depth 45 feot Flta C:\g.lfi{C-ZBD\C-Z!DBE\PC'IH.P
500
Fiald Daia
""" Sang Model Curve ]
450 dl THE HUGHES SAND MODEL
Water Prassura Q psi
Pressiure Friction Angls 35 deg
L]
{psi} Critical Friction Angle 32 dag
300 Lataral Sivess 33 psi
/ Shear Modutus 0000 pal
180
—
o
0 4 8 12 16

Radial Displacement / Radius(%)

HUGHES

shift ¢



PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon vaflay Rapid Transit ([Downtown) 1-25-05
Hole Ho. BH-33 Dapth 43.5 fest Fily E:1\PC142.P
a00
® ® Wenna
Slope of Log Normal Data
450
Shear Strength 3101 psi
Limit Pressure 1054 psi
Pressure
(psi)
a0p

150 ._. [ J

L I
a
1 2 H 7 10
Log Radial Displacement / Radius({%)
shifl 0
HUGHES

PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtown) 12695

Hole No. BH-33 Depth 43.5 feet Fila EX\PC142.P
600

——— Field Dala

"""" Clay Model Curde

Undrained Stres3 Strain Curva ) 1 b
e P GIBSON'S CLAY MODEL
450 -
i 4
Shear Strength 100 psi
Pr{ﬁ;:i'i"e Insity Stress 20 psi
Shear Modulus 30000 psi
aoe Vi
150
!
0
] 4 [ 12 16
Radial Displacement / Radius(%) (Shear Strain/2)

snft g

HUGHES



PRESSUREMETER DATA Parikh Caonsultants, Inc.
Silicen Yalley Rapid Transit [Downtown) 1:26.05
Hole Ho. BH-33 Depih 41.5 feat Fite EAPC142. P
600
Field Dala
Shear Modulus
i /} Shear Modulus 3611 psi
450
Shear Modulus 51184 psi
Pressure
(psi)
300 A
150 /
' M
0 4 3 12 15
Radial Displacement / Radius(%}
shif 0

600

450
Pressure
{psi}

300

150

HUGHES

PRESSUREMETER DATA Parikh Censultants, inc.

Silican Vslley Rapid Traasit (Bowntown)
Hols Ho. BH-313

1.26-05
Depth 43.5 feat

Fils EAPC142,8.+"

Fisld Data -

-- Sand Model Curpe

THE HUGHES SAND MODEL
Water Pressure 15 psi
Friction Angle a0 deg
Critical Frictlon Angle 32 deg
Lateral Btrass 20 pei
Shear Modulus 40000 psi

4 a

12 16

Radial Displacement ! Radius{%}

HUGHES

shift 8



490

300
Pressure
{psi)

200

100

600

450
Pressure
(psi}

300

150

PRESSUREMETER DATA

Parikh Cansultants, Inc.

Silicon Yalley Rapid Transit (Downtown)

§-27-05

Log Radial Displacement / Radius{%)

HUGHES

PRESSUREMETER DATA

Parikh Consuitants, Inc.

Hole Mo

. BH-23

Silicon Valley Rapid Transii (Downtown)

Depth 76 foet

12785
File C:\DATAMC-290\C-290D5\PC143.P

Field Dala
Cray Model Cur

Undrainad Stres:

e

Strzin Curve

Hele No. BH-33 Oapth 76 fewt File E:\PC143.P
® B &0 0aia
Stape of Log Normal Dala .“
..
i J
ae @
[ ] . Shear Strength 94.5 psi
® ° Limit Pressure ST0 psi
| ]
®
1 2 5 7 10

GIBSON'S CLAY MODEL

Shear Strangth 65 psi
Insitu Stress 50 psi
Shear Modulus 40000 psi

V]

-

2

Radial Displacement { Radius{%) {Shear Strain/2)

HUGHES

4



200

+50
Pressure
{psi)

100

50

300
Pressure
{psi)

200

100

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Vaitay Rapid Transit (Downtown)

Hola Ha. BH-23 Depth 74.5 feet

1.27-05
Flle EPC144.P

Field Dala
...... Clay Model Cunde

Undrained Stresy Stran Curve

GIBSCN'S CLAY MODEL

3

Shear Strength 18 psi
Insitu Stress 40 psi
Shear Modulus 4000 psi

0 2

4

3

Radial Displacement / Radius(%) {(Shear Strain/2)

shift 8
HUGHES
FRESSUREMETER DATA Parikh Consultants, Ing,
Silicen Valloy Rapid Transit {Downtown) 1-27-05
Hole He, BH.32 Dapth 76 faat File E:\PL143.P
Field Data
Shear Modulus
Shear Modulus 17956 psi
sl
T
Shear Modulus 27575 psi
/ /]
2 4
Radial Displacement / Radius{%)
shift 0

HUGHES




200

150
Pressure
{psi}

100

S0

150
Pressure
{psi)

100

50

PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtown) 1.2T:.05

Hole No. BH-33 Depth 74.5 feat File E:\PC14d.P

Fieid Data

Shear Modulus

Shear Modulus 476 psi

5

Shear Modulus 4479 psi 1

7

r

-

o 4 ] 12

Radial Displacement / Radius{%)

shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Valtey Rapid Transit (Downtown) $:27.05
Hole No. BH-33 Depth 74.5 tect File E:PC144.8
® ® Ficld Dala
Slope of Log Normal Data
Shear Strength 16,7 psl
Limit Pressure 143 psi
. .!. -
[ ]
H 5 7 10
Log Radial Displacement / Radius{%}
shiftB

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc,
Silicon Vallay Rapid Transit {Downtown} 1-27:05
Hole No. BH-33 Depth 9 Ofeal File ENPC145 P
& 8 KFesan
Slope of Log Normal Dara e @
o r
L]
[ ] -
Py Shear Strength 49 psi
. L] Limit Pressure 255 psi
° -
' |
2 5 7 10

Log Radial Displacerment ! Radius(%!)

200
150
Pressure
(psi} -
100
50
o
200
150
Prassure
{psi}
100
50
0

shift 4
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Valley Rapid Transit (Downtown) 1-27-05
Hols No. BH-31 Depth 90 faet Fils EPCE45.P
Field Dala
""" Clay Modet Cunde
Undrained Stresy Siain Gurve
. GIBSON'S CLAY MODEL
e g Shear Strength 28 psi
A Insity Stress T psl
Shear Modulus 4000 psi
1 /
- A
3 6 9 12
Radial Dispiacement / Radius(%) {Shear Strain/2}
shift 4

HUGHES



PRESSUREMETER DATA Parikh Censultants, Inc.
Slicon Valley Rapid Transit (Downtown) 1-27.05
Hole No. BH-33 Depth 9 Ofaat File EPC145.P
200
Fietd Data
Shear HMedulus
Shear Modufus 885 psi
150
! Shear Modulus 3214 psi
Prassure
{psi) ;
N T/_/ ﬂ / v
. ' ;//
0
[ 8
Radial Displacement ! Radius(%)
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sificon Valley Rapid Transit (Downtown) 1-27-05
Hols No. BH-33 Depih 90 feat Fila EAPC145.P
200
Field Data
""" Sand Model Curve
150 ez THE HUGHES SAND MODEL
e 40 psi
Pressure - 35 deg
tpsi) ottt Fric
LT tical Friction Angle 32 deg
100 L 20 psl
/% / -
50
V /
Q

1%}

&

Radial Displacement / Radius{%)

HUGHES




200

150
Pressure
{psi)

100

50

200

150
Pressure
(psi)

100

a0

PRESSUREMETER

DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtown]

Hole No. BH-33

Depth 88.5 fagt

1-27-05
File EPL14E P

@ ® Wi Data

Siove of Log Normal Data

Shear Strength 28.6 psi
Limit Pressure 167 psi

HUGHES

N
e
1 2 5 7 0
Log Radial Disptacement / Radius{%)
shift 8
HUGHES

PRESSUREMETER DATA Parlkh Consuitants, Inc.

Silicon vallay Rapid Transit ([Downtown) 1-27-05

Hols No. BH-33 Dapth 88.5 feet File EAPC146.P

Field Data
""" Ciay Mode! Cunje
Undrained $lresy Sirain Curve
GIBSON'S CLAY MODEL
Shear Strength 16 psi
Insitu Stress 50 psi
R Shear Modulus 4000 psi
L
0 25 5 7.5 10
Radial Displacament / Radius{%) (Sheat Straini2)
shift 6



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit (Downtown) 1-27-05
Hole No. BH-33 Depth 88.5 feet File ENPC146.P
206
Field Dala
Shear Modulus
Shear Modulus 426 psi
150 L
Shear Moduius 1448 psi
Pressure
(psi)
100 ,%7
w0 ,/—’—’
i
1)
o 4 8 12 18
Radial Displacement !/ Radius(%)
shilk 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Ing,
Silicon Valley Rapld Transit [Downtown) 1-27-0%
Hola Ho, BH-33 Depth B8.5 fant File E:\PC146.P
200
Figld Data
*====- Sand Magel Curpe
150 THE HUGHES SAND MODEL,
Water Pressurs 40 psi
Press_ure Friction Angle 35 deg
Bi H
[p ) Critical Frictlon Angle 32 deg
w | L e Lataral Stress 15 pai
___________ Shear Modulus 2000 psi
50 e
- W |~
’_'___,_——"
0
a 2.5 5 7.5 10
Radial Displacement / Radius{%)
shift 6

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Yalley Rapid Transit {Downtown) 1-37-05
Hole No. BH.13 Depth 115 fest File EXPCH47.P
200
8 8 &iec Data ‘
$tope of Log fhormal Data .. .
L}
L]
) L}
150
* Shear Strength 54.8 psi
» Limit Pressure 307 psi
Pressure .
{psi) b -
100
50
o
1 H 5 7 10 !
Leog Radial Displacement ! Radius{%)
shift §
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapld Yransit (Downtown) 1-27-0%
Hole Ho. BH-12 Depth 115 faet Fils EAPC147 P
200
Fietd Data
-===-= Clay Model Cuny
Undrained Sires
: GIBSON'S CLAY MODEYL
150
Shear Strangth 30 psi
P'(‘;:l'i"e Insitu Stress 70 psl
Shear Modulus 5000 psi
100
50
]
o 2.5 5 75 10
Radial Displacement ! Radius{%} [Shear Strain/2)
shift 5

HUGHES



PRESSUREMETER DATA Parikh Consultants. Inc.
Sificon Valley Rapid Transit (Downtown) 1-27.05
Hote Ko, BH.33 Depth 115 feet File EXPC147.P
200
—— Fiald Data
Shear Madulus
Shear Modulus 1490 psi
150
Shear Modulus 4929 psi
Pressura
" {psi)
108 J;///
o 4/
)/
]
Q 4 3 12 15
Radial Displacement / Radius{%)
shift Q
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silican Valley Rapid Transit (Downtown) 1.27-05 .
Hote Na, BH-33 Dapth 115 {eet Fils CADATANC-2901C-29005\PC 147, P
400
Field Crata
""" Sand Modal Curve
300 THE HUGHES SAND MODEL
Watar Pressure 60 psi
PT“})"B Friction Angla 32 deg
L-1) .
P Critital Frickion Angle 32 deg
200 Lateral Strass 25 psl
Sheasr Modulus 5000 psl
100
]

2.5

s 15
Radial Displacement / Radius({%)

HUGHES

shft 5.5



PRESSUREMETER DATA Parikh Consuitants, Inc.

Silicon ¥alley Rapid Transit (Downtown} 1-27.05
Hole Mo. BH.33 Depth 113.5 feut File E:PC148.P
200
5 9 % oan
Siope of Log Naormal Dala
160 “_‘
. L ] Shear Strength 63.3 psi
Limit Pressure 314 psi
Pressure ] ps
(psi) q
160
50
Q
1 2 5 7 10

Log Radial Displacement ! Radius(%)

shift §
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sllicon Yalloy Rapid Transit {Downtown] 1.27.05
Hole No. BH-33 Dapth 113.5 feat Fila EX\\PC148.P

200

Field Dala

------ Clay Mode! Cunde
Undrained Stres§ Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strangth 30 psi
Pressure

. Insity Stress 70 psi

/ Shear Modulus 4000 psi
100 | /&

(psi)

50

o 25 5 7.8 10
Radial Displacement / Radius(%}) {Shear Strain/2)
shifl §

HUGHES
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PRESSUREMETER DATA

Parikh Consultants, inc.

Silicon Valley Rapid Transit {Dawntown)

Holz No. 8H:38 Deprh 43.5 feet

1:18.05
Fila EXPC116.P

426

300

Field Data

""" Sand Model Curpe

THE HUGHES SANO MODEL

Pressure
lpsi)

200

100

400

100
Pressure
{psi)

200

100

Water Pressure
Friction Angle
Critica! Friction Angle
Lataral Stress

Shear Modulus

20 psi
35 deg
32 deg
10 psi
20000 psi

25 5 75 10
Radial Displacement / Radius{%)
L6
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Vatley Rapid Transit {Dawntown) 1-18.05
Hole Ho. BH-38 Depih 43.5 feot Flle EAPCH16.P
Field Data
------ Ciay Medel Cunle
Undrainad Stresd Stran Curve
GIBSON'S CLAY MODEL
Shear Strength 26 psi
Ingitu Stress 15 psi
Shear Modulus 20000 psi
0 235 5 0

Raaial Displacemant | Radius{%) (Shear 5train/2)

HUGHES

shifl §




PRESSUREMETER DAYTA Parikh Consultants, inc.
Silicon Valley Rapid Transit (Downtown) 1-18-25
Hole No. BH-3B Depth 43.5 feet Fife EXPC116.P
200
Field Data
Shear Modulus
/\/\' Shear Modulus 1083 psi
150 ¥ o
,/II J Shear Modulus 12222 psi
Pressure _ / } f
o F /]
| /]
100 A :
/ y /!
N v ///
‘4_———-——‘_—_’/
o
o 3 g 12
Radijal Displacement / Radius(%)
shift 4
HUGHES
PRESSUREMETER DATA Parikh Consuitants, Inc.
Sllicon Valley Ragid Transit {Downiown) 1-18-05
Hole No. BH-18 Depth 43.5 feat File EX\PC116.P
200
2 0 Fizd Data
Slope of Log Normal Data
150
Shear Strength 86,8 psi
Press ) Limit Pressure M3 psi
ure ®
{psi)
100
[ ]
50
a
5 7 10

Log Radial Displacement | Radius{%)

shift &

HUGHES



PRESSUREMETER DATA Parikh Consultants, In¢.
Siticon Valley Rapid Transit (Downtown} 1+18-05
Hole Ho. BH-33 Depth 51 feet File E2PC147.P
200
® 8 Kidoas
Slope of Log Marmal Data
150
Shear Strength 23.5 psi
Pressure Limit Pressure 151 psi
“(psi} -
- Ll
1
e ®°
]
[ ]
50
0
1 2 5 7
Log Radial Disptacement / Radius{%)
shift 6
HUGHES
PRESSUREMETER DATA Parikh Consultanis, Inc,
Sllicon Valley Rapid Transit {Downtown) 1-18.08
Huols No. BH-38 Depth 51 fant File C:\DATAMC-2901C-28005\PC117.P
200
Fiald Dara
=-=-=- Sand Model Curpe
150 IHE HUGHES SAND MODEL
‘Water Pressure 22 pst
Pressure Friction Angle 33 deg
si y
tpsi) Critical Friction Angle 32 deg
100 Lateral Stress M psi
Shear Modulus 4040 psl
50 ekl
r, /
. Yol
5 [E-] 10

23

HUGHES

Radial Displacement / Radius{%)

shift &




400

300
Pressure
{psi}

200

100

200

150
Pressure
(psi)

100

50

PRESSUREMETER

DATA

Parikh Consultants, Inc.

Silieen Valley Ragpid Tra
Hole Ho. BH-18

nsil [Downiown)

Dapth 65 feet

1:19-05

Fila E2\PC118.P

Field Data

""" Clay Madel Curd

——

Radial Displacement / Radius{%)

HUGHES

shifl 0

Undrained Stras$ Stran Cyrde
GIBSON'S CLAY MODEL
Shear Strength 70 psi
Insitu Stress 30 psi
Shear Modulus 20000 psi
S
4 8 12 16
Radial Displacement / Radius(%) {Shear Strain/2)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Siticon Valley Rapid Transit (Bowntown) 1-18-05
Hols No. BH.3B Dapth 51 feat Fils EAPC11T.P
Field Dats
Shear Moduius
Shear Modulus 336 psi
: Shear Modulus 4929 psl
.C_.__._.//
4 [:] 12 16




4060

Pressure
© (psi)

200

100

400

100
Pressure
(psh

200

100

PRESSUREMETER DATA

Parikh Censultants, Inc.

Hola Ko. BH-33

Silicon Valley Rapid Transit {Downlown)

Dapth 65 feet

1:13-05
Fil# EAPC114.P

Fiald Cata

Shear Modulus

Shear Modulus 4228 psi

Shear Modulus 34122 psi

-
o 4 8 12 16
Radial Displazement / Radius(%)
shifl 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, ing.
Silicon Valiey Rapid Transit [Dawntown} 1-49.05
Hole No. BH-38 Dapih 65 feet Fila E:PC114.P
® ® FicdDats , ’
Slope of Leg Normal Data
o Shear Strength 118 psi
... Limit Pressure 573 psi
..
L)
»®
1 2 5 7 10
Log Radia! Displacemant / Radius{%}
shift ¢

HUGHES



PRESSUREMETER DATA Parikh Consultants, Lnc.
Silicon Valley Rapid Transit {Downtown) 1-19-935
Haole Ho. bh3& Depth 30feet File EAPC119.P
200
==—"Fi=id Dala
------ Clay Moaal Cunda
Undrained Stresg Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strength 30 psi
Prtesssii):re Insitu Stress 30 psi
P Shear Madulus 1000 psi
100
Z
50
Q
0 4 a 12 16
Radial Displacement / Radius{%) {Shear Strain/2)
shit
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) 1-19.08 L
Hole Ho. BH-3B Depth 635 feat Fite EAAPC116.P . Jtias
400 e
' Field Data e
""" Send Modsl Curje . it
300 THE HUGHES SAND MODEL
Water Pressurs 5 pal
Pressiure Friction Angle 35 deg
{psi) Critical Friction Angle 22 dep
200 Lateral Strans A0 psi
Shear Modulus 20000 psi
100
o |/
L] 4 a 12 16
Radial Displacement / Radius{%)
shill 0

HUGHES




PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtawn) 1-19-035
Hole Ho. bhld Depth Bbfeet File E\WPC119.P
200
Field Dala
Shear Modulus
Shear Modulus 379 psi
150
Shear Moduius 1802 psi
Pressure
{psi)
+00
50 ——
Q
[} 4 ] 12 i6
Radial Displacement } Radius{%)
shifl 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc,
Silicon Vatlay Rapid Transit {Dawntawn} 1-13-05
Hele Ne. bhld Depth B01ant Fila EX\PC119.P
200
Field Data
ar===+ Sand Model Curje
150 THE HUGHES SAND MODEL
Waler Pressure 35 psi
Pressura . Friction Angle 35 dep
{psi) Critical Friction Angle 32 deg
100 Lateral §irgss 16 pai
Shear Modutus 2060 psi
50 —
0

2 2.5 5 15 10
Radial Displacement / Radius(%)

shift 3

HUGHES
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200

150
Preasure
(psi)

100

50

200

150
Pressure
{psi)

100

50

PRESSUREMETER DATA

Parikh Consultants, ing.

Silicon Yalley Rapid Transil {Bowntown)

Hols No. BH.42 Depth 23 faet

1-16.05
Filea EXWPC109.P

® ® ¥isdData

Slope of Log Normal Dawa

e d

5 7 10

Log Radial Displacement ! Radius(%)

HUGHES

shift 0

PRESSUREMETER DATA

Parikh Consultants, Inc.

Sillzen Valley Rapid Transit (Downtown)

Hole Mo, BH-42 Dapth 23 fast

1-16-05

File C:\DATAVC-220\C-29005PC109.P

Field Data
====== Clay Mogel Curye

Undrained Strasg Strain Curve

Shear Strength 11.6 psi
Limit Pressura 90 psi

GIBSON'S CLAY MODEL

Shear Strength 13 psl
Insitu Stress 15 psl
Shear Modulus 2500 psi

|/

4

Radial Displacement ! Radius{®) {Shear Strain/2}

] 12

HUGHES

shifl 0



200

150
Pressure
{psi)

100

50

200

150
Pressura
(psi}

100

50

PRESSUREMETER DATA

Parikh

Consultants, Inc.

Silicon Valley Rapid Transit (Downtawn}

Heole No. bh42

Oupth 25feet

1-1605
File CADATAIC-2001C-25005PC110.P

Fiald Data

====-- Clay Moael Curge

Undrained Sies:

Strain Curve

GIBSON'S CLAY MODEL

Shear Strength 12 psi
Insitu Stross 12 psi
Shear Modulus 2500 psi

\

/

HUGHES

[
4 8 12 16
Radial Displacement { Radius{%) (Shear Strain/2)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Congultants, Inc.
Sikcon Valley Rapid Transit {Downtown) 1-16.05
Hole No. BH-42 Depih 23 faet Fita E:\PC109.P
Figid Data
Shaar Modulus
Shear Modulus 338 psi
Shear Modulus 2783 psi
4 .1 12 16
Radial Displacement { Radius{%)
shill 0




200

150
Pressure
{psi)

100

50

200

150
Pressure
(psi}

100

5¢

PRESSUREMETER DATA

Parikh Consuitants, Inc.

Silican Valley Rapid Transit (Downtown}

Hole Ne. BH-42 Depth 25 feet

1-18-05
Fila E:IPC110.P

Field Dala

Shear Modulus

Shear Modulus 224 psi

\

/

8 12

Radial Disptacement / Radius{%}

Shear Modulus 0 psi

shift- 2
HUGHES
PRESSUREMETER DATA Parikh Consultanis, lnc.
Sitlcon Valiey Rapid Transit (Downtown) 1-16-05
Hele Mo, BH-a2 Depth 25 fest Fite EAPC110.P
® & &iew Data
Siope of Log Nermal Data
Shear Strength 7.8 psi
Limit Pressure &8 psi
¢
]
e o © .
2 5 7 10
Log Radial Displacement / Radius{%)
shilt..2

HUGHES



PRESSUREMETER DATA Parikh Consuitants, Inc.
Silicen Vallay Rapid Transit (Downtown) 1.16-05
Hole Ko BH-42 Dapth 33 fest File E::PC111.P
200
@ ® ¥i2dDaa
Slape of Log Normal Data
156
Shear Strength 17.8 psi
Limit Pressure 94 psi
Pressure
(psi}
100
[
o
°® P
50 2 hd
o o |*
0
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit (Downtown} 1.16:05
Hols No. BH-42 Dapth 33 foat Fita CDATALC-280\C-25D05\PC119.P
260
Figld Data
"""" Clay Model Curda
Undrainad Siresg Sitain Curve
GIBSON'S CLAY MODEL
150
Shear Stranpth 12 psi
PT;;‘}"E,' Insitu Stress 17 psi
Shear Modulus 2000 psi
100
se //
o
[\ 4 [ 12 16

Radial Displacement / Radius{%) (Shear Strain/2}
shift &

HUGHES



200

150
Pressure
{psi)

103

50

200

150
Pressure
(psi)

00

50

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silieon Valley Rapid Transit (Downtawn)

Hgols Ho. BH-42 Owpth 35 feet

1-16-05
File EAPC112.8

Fieid Dara
""" Clay Model Cunle

Undrained Stresi Stran Curve

GIBSON'S CLAY MODEL

Shear Strength 14 psi
Insitu Stress 20 psi
Shear Modulus 1500 psi

v

v
_____‘__’44
F)

Radial Displacement { Radius{%)

HUGHEB

shift- 2

8 12 16
Radial Displacement / Radius(%) (Shear Strain/2}
shift &
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Trarsit {Downtown) 1+16:08
Hale Mp. BH.42 Depth 33 (eet File CDATANC-29NC-25005\WPCH11.P
Field Data
Sheat Modulus
Shear Modulus 426 pal
Shear Modulus 2023 psi
L /
! _’;4
— ]
0 4 [} 1z 18




PRESSUREMETER DATA Parikh Censultants, Inc.
Silicon Valley Rapid Transit (Downtown) 1-17-05
tHole No. BH-42 Dapth 44.5 feet File CADATAIC-2001C-29005\PC143 P
200
& ® ¥ Das
Stape of Leg Normal Data
150 n¢
'.. Shear Strength 59 psi
Limit Pressure 279 psi
Pressure ® L] i psi
(psi) L ‘
R
100 *
® L]
50
[
1 2 5 7 10
Log Radial Displacement / Radius{%)
shifl 4
HUGHKES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit (Downtown) 1-16-05
Hole No. BH-42 Depth 35 Feat Fita EAPC112.P
200
Field Dala
Shear Modulus
Shear Modulus 653 psi
150
Shear Modulus 2285 pst
Pressure
(psi)
100
s6 /?
I —
a
o 16
Radial Displacement / Radius{%)
shifl O

HUGHES




PRESSUREMETER DATA

Parikh Cansultants, Inc.

Silicon Vallay Rapid Transit {Dowatown)

Hele No. BH-42

Depth 44.5 faet

1-47-05
Fila C:ADATALC-250\C-20005WP 5113 P

200

15¢

—" Fiald Data

== Sand Model Curje

THE HUGHES SAND MODEL

Pressura
(psi)

100

50

200

150
Pressure
(psi}

100

50

2.5

Water Pressure
Friction Angle
Criticat Friction Angly
Lateral Stress

Shear Modulus

15 psi
33 deg
32 deg
20 psi
8000 psi

5 75 10
Radial Displacement f Radius{%)
shift 5
HUGHES
PRESSUREMETER DATA Parikh C its, Inc.
Sillcon Vallay Rapid Transit {Downtown) 144705
Hols Ho, BH-42 Depth 44.5 feet Fils CADATA\C-7901C-29005\PC 113.P
——— Field Data :
- Shear Modulus
! /Yh Shear Modulus 979 psi
Shear Modulus 10890 psi
_f"_—'__._._-.—_._
[ ] 12 16

Radial Displacement / Radius{%}

shift 0

HUGHES




200

156
Pressure
tpsi)

10c

50

200

150
Pressure
(psi)

100

S0

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit [Downtown)

Hole Ho. BH-42 Depth 43 feet

1-17-05
File EAPC114.P

Fielg Data

Shear Modulus

Shear Modulus

224 psi

Shear Modulus

833 psl

[ 8 12 16
Radial Displacement / Radius(%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Yalloy Rapid Transit {Dewntown) 1-17-05
Hole No. BH42 Depth 43 feet Fils EXPC114.P
Field Daia
"""" Clay Model Cunde
Undrained Sirasy Sirain Curve
GIBSON'S CLAY MODEL
Shear Strangth 8 psi
Insl{u Stress 15 psi
Shear Modulus 1500 psi
=
0 3 [ E] 12
Radial Displacement / Radius(%]) {Shear Strain/2)
stft4

HUGHES
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PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) 1.22-0%
Hola Ko. BH-456 Depth 50 feet Fila EAPC126.P
200
8 @ B Oata
Slope of Log Jormal Data _." )
150 —§
.. Shear Strength 63.3 psi
.. Limit Pressure 283 psi
Prassure o -
{psi) . o®
108 ....
[ 2N )
50
]
1 2 s 7 10
Log Radial Displacement / Radius{%)
shif 4
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Siflicon Vailey Rapid Transit [Downtown} 1-22.05
Hole Ho. BH-AS Dapth 50 feet Flin E2PC126.P
200 _
Field Data ."___,.--
mmemms Sand Medsl Curje - e
150 AN S THE HUGHES SAND MODEL
n /
Water Prassure 20 psl
Pressura Frictlon Angls 35 deg
{psi) Critical Friction Angle 32 deg
100 Eataral Strass 16 psi
/_ Shear Modulus a000 psi
su y
1]

Q 3 & 9 12
Radial Displacement ! Radiws(%)

shift 4

HUGHES




PRESSUREMETER DATA Parikh Consuitants, Inc.
Silicon Valley Rapid Transit (Downtown) 1-22-05
Hoie Ho. BH-45 Depth 60 fest File EAPC120.P
200
Field Data
""" Sand Madel Cudve
150 THE HUGHES SAND MODEL
Waler Pressure 25 psi
Presgure _ Friztien Angle 35 deg
{psi} Critical Friction Angle 32 dag
100 Lateral Stress 20 psi
Shear Modulus 3000 psi
50 ) e ‘.
0 .
Q 15 3 45
Radial Displacement } Radius{%)
shill 10
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtawn) 1-22-05
Haole No. BH4AS Dapth 50 feet File E\PC126.P
200
Field Data
Shaar ModuTus
Shear Modulus 841 psi
150
Shear Madulus 108390 psi
Pressure
(psi)
100
50
Q
[ 16
Radial Displacement / Radius({%)
shilt ¢

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Watley Rapid Transit (Downtown} 1.22.05
Hole No. BH-45 Depin 60 (eet Fils E\PC128.P
200
Fielo Data
Shear Modulus
Shear Modulus 1118 psi
150
Shear Modulus 3604 psi
Prassure
{psi}
100 /-.‘_ v
50 /
L]
[} 2 4 [
Radial Displacement ! Radius{%)
shift B
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon ¥alley Rapid Transit {Downtown) 1-22.05
Holg No. BH-45 Dapth 63 faat Flle E1\PC123.P
200
@ ® WFiic Data
Slope of Log Hormal Data
150
Shear Strength 52.8 psi
Limit Pressure 242 psi
Pressure B
tpsi) - o
. »
100 ."_.
P
e * °
50
¢
1 2 5 T 10
Log Radial Displacement / Radius{%)

shill 10

HUGHES



PRESSUREMETER DATA Parikh Consuiltants, Inc.
Silicon Valley Rapid Transgit {Downtown) 1-22.65
Hole No. BH-45 Depih 58.5 fest File E:\PC179.P
800 -
FedDaa [ [ e
""" Sand Model Cuve T -
450 1 THE HUGHES SAND MODEL
_,""‘ ‘Water Prassure 20 psi
Pf(ess,'i'm Frietion Angle 35 dag
H +- .
P Critical Friction Angle 12 deg
300 Lateral Giress 30 psi
Shear Madulus 40000 psi
150 £
q
[} 4 & 12 18
Radial Displacemant/ Radius(%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Yalley Rapid Transit {Downtown) 1.22.05
Hole No. BH-45 Dapth 58.5 faet File E:\PC129.P
600
~~=——=Figld Dala
""" Clay Moda! Cunde
Undrained Strasi Slrain Curve
GIBSON'S CLAY MODEL
450
Shear Strength 80 psi
Prf;:i‘)'.” Insltu Stress 20 psi
Shear Modulus 30000 psi
300
150
a
0 4 8 12 16
Radial Displacement / Radius{%) {Shear Strain/2)

HUGHES

shift 0




PRESSUREMETER DATA Parikh Consultants, Inc.

Siticon Yaltey Rapid Transit (Downtown} 1-22.05
Holg No. BH45 Depth 58.5 feet Filg EX\PC129.P
600
Field Dala
Shear Modulus
Shear Modulus 7205 psi
450

i (psi} _ : /}/ ! |

i /

Shear Modulus 40000 psi

e
9
0 5 [ 12 16
Radial Displacement / Radius{%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vallsy Rapld Transil {Downtown} 1.22.05
Hols No. BH-45 Depth 53.5 feat Flle EAPC129.P
600
® ® icid Daa
- Slope of Log Hormal Data
450 ./
Shear Strength 164.6 psi
Pressure Limit Pressura 745 psi
{psi) :
300
150 _’/
9 .
0
1 2 5 ? 10
Log Radial Displacement / Radius{%}
shift ©

HUGHES



PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Yailey Rapid Fransit ([Downtowa)

Hole No. BH-45 Depth 70 feet

1-23-05
File ExPC130.P

200
® ® Wiold Data
Slope of Log Hormal Data
L]
.d .
150 .
[ ] Shear Strength 50.9 psi
. Limit P i
Pressure .’ 7 imit Pressure 230 psi
{psi} »
..
L 2
100 »
h L] ’
L)
0®
e
50
[
1 H 5 7 10
Log Radial Displtacement / Radius{%:)
shift ¢
HAUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) 1-23-05
Hole Mo, BH-AS Depth 70 feet File EXPC130.P
200
Field Data
""" Clay Mcdel Cunds
Undrained Stres$ Strain Curve
/\% GIBSON'S CLAY MODEL
150
Shear Strangth 25 psi
P’?::i‘)"ia Insitu Stress 40 psi
Shear Modulus 4000 psi
. / / /
50 (/// ///
L}
[

0 4

8

12

Radial Displacement / Radius{%) {Shear Strain/2)

HUGHES

shift 9



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Yalley Rapid Transit ([Downtown) 1-23-05
Hole No. BHA4S Depth 70 Faet Fita EAPC130.P
200
Field Data
Shear Modulus
Shear Modulus 1268 psi
150
Shear Modulus 4094 pst
Praessure
{psiy
100
50 /
Q
0 4 8 12 16
Radial Displacement / Radius|{%)
shft o
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sliicon Valley Rapid Transit {0owntown) 1-23.05
Hola No. BHH45 Depth 70 fest File CADATAC-200C- 1ODRPC130.P
200
""" Sand Model Curje:
150 THE HUGHES SAND MODEL
Waler Prassurs 30 psi
Pressure = Friclion Angle 35 deg
{psi) Gritical Friction Angle 32 deg
100 e Laters! Stress 16 psi
7 / // Shaar Modulus 4000 psl
su ‘-———-///’////{
0 /

8 12 16

Radial Displacement J Radlus(%)

shift 1.5

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vattey Rapid Transit (Downtown) 2.3-05
Hole No. BH-48 Depth 30.5 feat File EAPC159.P
200
® ® Kizid 0aia
Slope of Log Nomma! Dala
150
Shear Strength 26 psi
it .
Pressure Limit Pressure 113 psi
{psi)
100
.‘ o0 |
56 ’
oo
P
oo ®
0
1 2 5 7 10
Log Radial Displacemant ! Radius(%)
shift 5
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapld TransH {Downtawn) 2.3.05
Hola Ho. BH-48 Dapth 30.5 fest Fllp EARC59.9
200
Field Data
""" Clay Model Curde
Undrained Strés3 Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strength 12 psl
P"'p’:i'i"e Insitu Stress 15 psl
Shear Modutus 2000 psi
100
“ . —‘:;;?P;;; . .—‘—‘;;;;?’—’—t:::i:;;y
B ________——————__F__.-—-——F“”/’//
____-—'——'__'_
0
0 25 5 7.5 e
Radial Displacement / Radius(%) {Shear Strain/2)
shift 5

HUGHES



200

150
Prassure
(psi)

100

50

200

150
Pragaure
(psi)

100

30

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Yalley Rapid Transit {Downiown)

Hole No. BH-48

Depih 32.5 fepl

2-3-05
Film C:ADATALC-2901C-2900 P C160.P

Field Data

""" Ciay Model Curde

Undrainad Sires!

Strain Curve

GIBSON'S CLAY MODEL

Shear Strangth 15 psi
Insitu Stress 16 psi
Shear Modulus 1500 psi

=

I\

HUGHES

a 12 16
Radial Displacement / Radius{%) (Shear Strain/2)
shift 1
HUGHES .
PRESSUREMETER DATA Parikh Consultants, Inc.
Silleon Valley Rapid Transit {Downtown) 2-3-05
Hele Mo, BH-44 Dopth 30.5 faot Fils E:\PC153.P
Fiald Data
Shear Modulus
Shear Modulus 379 psi
Shear Modulus 1808 psi
—_—
4 a8 12 16
Radial Displacement / Radius{%)
snifl 0




PRESSUREMETER DATA Parikh Consultants, Ing.
Silicon Yalley Rapid Fransit {Downtown} 2.3.05
Hole No. BH-a8 Dupth 32.57aet Fila EXPC160.P
200
Fietd Dala
Shear Modulus
Shear Modulus 620 psi
150
Shear Modulus 1448 psi
Prassura
{psi)
100
50
]
] 4 E] 12 18
Radial Displacement ! Radius{%)
shifi 0
HUGHES
PRESSUREMETER DATA Parikh Consuttants, inc.
Silicon Valley Rapid Transit {Downtown} 2-3:05
Hota No. BH-48 Dapth 32.5fast Fils E:\PC160.P
200
@ 0 $iedata
- Stope of Log Normal Dala
50
Shear Strangth 15.6 psi
Limit Pressure 100 psi
Pregsure
{psi)
100
.. %
o ® J *
e & ¢
50 > » bed
1 ]
0
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift 2

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Yalley Rapid Transit {Downtown) 1-3-0%
Hole Mo. BH-4B Depth 50 feet Fita EAPC161 P
200
@ ® WFid et
Siope of Log Normal Cata
150
1] Shear Strength 24.2 psi
. Limit Pregsure 197 psi
Pressure [ ]
{psi) ' o
L
100
]
]
® L ]
50
]
1 2 5 7 w
Log Radial Displacement / Radius{%)
shifl §
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silkcan Valley Rapid Translt {Downtown) 2-3-05
Hola No. BH-i8 Depth 50 feet Fils E\PCI6LP
200
Figtd Data
------ Clay Mode! Curje
Undrainad Stresg Strain Curve
GIBSCN'S CLAY MODEL
150
Shear Strength 25 pst
PT;:i‘)‘“ insitu Stress 20 psi
Shear Modulus 5000 psi
100 ﬂ
i V éf’//
]

Q 2.5 1 7.5
Radial Displacement / Radius{%)} {Shear Strain/2)
shifl 6

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valiey Rapid Transit (Cownlgwn) 2.1.05
Hole No. BH4B Depth 50 feat File EPC161.P
200
Field Data
Shear Madulys
Shear Modulus 760 psi
150
Shear Madulus 9166 psi
Pressure
{psi)
100
50
0
1] 4 8 12 16
Radiak Displacement / Radius(%}
shift o
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit [Downtown) 2-3-05
Hole No. BH-48 Depth 5¢ fext Fila EA\PC164.P
200
Field Dala
""" Sand Medal Curva
150 THE HUGHES SAND MODEL
paan ‘Watar Prassura 20 pai
Press_um . Tl Friction Angls a3 deg
tnsi) rr = . Gritical Friction Angle 32 deg
100 Lateral Strass 12 psi
Shear Modulus 8000 psl
50 ’/////
Q

o 25 5 7.5 10
Radiatl Displacement / Radius(%)

shift 6

HUGHES




PRESSUREMETER DATA Parikh Consultants, Inc.
Silican Vafley Rapid Transit {Downtown) 2-3:05
Hols No. BH-d8 Dapth 48 .5teet Flla ENPC162.P
200
® 0 Fied0aa
Stepe of Lag Normal Dala
150
e 00 Shear Strenpth 47.2 psi
Pressure * Limit Pressure 228 psi
(psi} - : -
P ]
100 _b
L 4
56
[}
1 2 5 7 10
Log Radial Displacement / Radius(%)
shifl §
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Shicon Valley Rapid Transi (Downtown) 2305
Hote No. BH-48 Dapth 43.51et Flle EX\PC162.P
200
Figld Data
""" Clay Model Curda
Undrained Siras$ Sirain Curm
GIBSON'S CLAY MODEL
150
Shear Strength 25 psi
P':::i‘)'m Insitu Strass 20 psi
Shear Modutus 3000 psi
100 /y
i /
44
i
0 28 H 75 10

Radial Displacement ! Radius{%) {Shear Strain/2)

shift &

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) 2-3-05
Hola No. BH-48 Depth 48, 5faet File E\PC162.P
200
Fieid Data
Shear Maoulus
Shear Modulus 885 psi
150
Shear Modulus 5462 psi
Prassure
(psi) .
100
50 /
o
4 a 12 16
Radial Displacement ! Radius(%)
shitL
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) 2:3-05
Hole Ha, BH-48 Depth 48.5 feat File CADATAMC-290\C-26005\PC162.9
200
Field Dala
"""" Sand Medal Curpe
150 THE HUGHES SAND MODEL
et - Water Fressurs 18 psi
Pr(es:_u).lre e Friction Anpte 35 dep
) aan .
P g Critical Friction Angle 32 deg
100 Latoral Stress 14 psi
Shear Modulus 5500 psi
50 /
0
75 10
Radial Displacemant / Radius{%)
shift 6

HUGHES




PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transti (Downtown) 2.4.05
Hole No. BH-48 Depth £0 feat File E;\PC163.P
200
®® ®iadData
Slapa of Log Normal Cala
150
Shear Strength 22.3 psi
Limit Pressure 167 psi
Fressure . . 'y
{psi) .
L J
[
100 =
L
50
2
1 2 5 7 10
Log Radial Displacement / Radius(%)
shuft 6
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
SHicon Valley Rapid Transit (Downtown) 2-4-05
Hola No. BH-48 Depth §0 fest File CADATAYC-2901C-2900RPL163.P
200
Field Data
------ Clay Model Cunfe
Undrained Strasg Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strangth 16 psi
Pressure Insitu Stress 40 psi

Shear Modulus 6000 psl

(pei} _ //}//Z/_J
/

50

]

0 2.75 5.5 8.25
Radial Displacemant / Radius{%) (Shear Strain/2)
shift §

HUGHES



PRESSUREMETER DATA Parikh Consultanis, Inc.

Silicon Valley Rapid Transit (Downlown) 2-4-05
Hele Ho. BH-43 Deplh 60 feet Fila EYPC163.P
200
Figld Data
Shear Modulus
Shear Modulus 476 psi
150
Shaar Modulus 6105 psi
Pressure

100

* P : 7
[+]
Q9 4 a 12 16
Radial Displacement / Radius(%;)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vallay Rapid Transit {Downtawn} 2-4:05
Hols No. BH-48 Dapth 60 feet File E:\PC163.P
200
Figld Dala
""" Sand Model Curke
150 THE HUGHES SAND MODEL
Waler Pressure 25 psi
Pr(esssnre Fricion Angle 33 dag
13 - -
P Gridicat Friction Angle 32 deg
100 Lateral Sirass 0 psl
Shear Modulup BOOD psi
50
0

0 25 5 7.5 10
Radial Displacement / Radius{%)

shit 5

HUGHES



PRESSUREMETER DATA Parikh Consuitants, ine.
Silicon Yalley Rapid Transit (Downtown) 2.4.08
Hols Ho. BH-48 Drpth 58.5 fawt File E:\PC164.P
200
8 ® Fiv tata
Slope of Log fermal Data
o f. »
.
150 [ ]
P . Shear Strength 32.8 psi
Pressure . ' Limit Pressure 238 pai
{psi) L 4 -
100
50
o
4 2 5 7 10
Log Radial Displacement / Radius{¥%)
shift B
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Hilican Valley Rapid Transit {Downtown) 2-4-05
Hols No. BH-48 Dapth 5B.5 feat File EAPC164.P
200
Figld Dala
""" Clay Model Cunje
Undraired Stres} Strain Curve
GIBSON'S CLAY MODEL
150
T Shesr Strength 30 psi
Pr?;:#ry insitu Stress 30 psl
g / Shear Modulus 10000 psi
100
50
0
o 25 5 .5
Radial Displacement / Radius(%] (Shear Strain/2)

HUGHES

shift 5



PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon ¥Yalley Rapid Transit {Downtown) 2-4-05
Hole No. BH-4B Cepth 58.5 feet File E2\PC164.F
200
Field Data
Shear Modulus .
/_Y7 Shear Modulus 1142 psi
150 y I' /
Shear Modulus 10830 pasi
Prassure
{psi)
100 V
) / //
0
Q 4 8 12 16
Radial Displacement { Radius(%}
shifl Q
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcan Valley Rapid Transit (Downtown) 405
Hola No, BH-48 Dapth 58.5 feat Fliz E:\PC164.P
200
Field Dala
"""" Sand Modal Cudve __,.-""-'
150 e THE HUGHES SAND MODEL
‘Water Prassure 25 psi
FPressura Frictian Angla 35 deg
(pal) Critical Frictlon Angle 32 deg
Lateral Stress 16 psi
100
Shear Modulus 8000 pal
50
o
1] 25 5 7.5 19

Radial Displacement / Radius{%)

shift 5

HUGHES




PRESSUREMETER DATA Parikh Consultants, inc.
October 21, 2004

Fila CADATAIC-2900PC14 P

Silican Valley Rapid Transit ([Downtown)]

Hola No. 33 Depth 45 ft
200
$ © Prield Daw
——— Slope of Log Normal Cata
150
Shear Strength 10.6 psi
Limit Pressure 118 psi
Pressure i
{psi)
100 i_.._:gr_!_ e
d W
¢ *
50
0
1 H 5 7 10
Log Radial Displacement / Radius({%)
shifi-2
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Siticon Valtey Rapld Transit {Downtgwn) Octobar 11, 2004
Haole Np. 53 Bapth 25 ft Fila C:ADATANC-290WC 1P
200
8 & &icid Data
=-~=—=Slppa of Log Norms! Dala
150
Shear Strength 7.8 psi
Limit Pressure 109 psi
Prassure L
(psi)
1] S A W — S
I M—— S
. id T
|
50
0
1 z H 4 10

Leg Radial Displacement ! Radiug{%)
' shift 0

HUGHES



200

150
Pregssure
{psi}

100

50

200

150
Pressure
(psi}

100

50

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silican Yalley Rapid Transit (Downtown)

Hola No. 53

Degth 45 H

October 21, 2004
File C:\DATAC-290\PC14.P

Field Dala
=—=-—-Clay Modgel Curye

Undrained Siress Strain Cyurve

GIBSON'S CLAY MODEL

Shear Strength 12 psi
Ingitu Stress 40 psi
Shear Modulus 4000 psi

i Nk S

IL
i
\
i
N
-

[ 4 1 12 16
Radial Displacemant / Radius(%) {Shear Strain/2)
shifl-.2
HUGHES

PRESSUREMETER DATA Parlkh Consultanta, Inc.

Silicon Valley Rapid Rail {Downtown) Ociobar 21, 2004

Hola Ho. 51 Depth 45 H File C:\DATA\C-290WPC14.P

Fieid Dala
———— Shear Modulus

Shear Modulus 1765 psi

Shear Modulus 285 psi

|

o 4 ] 2 16
Radial Displacement / Radius{%)

shifl~.2

HUGHES




Parikh Consultants, Inc.
Octobar 22, 1004

PRESSUREMETER DATA
$ilican Valley Rapid Yranse {Downtewn)
Hole No. 51 Oepth 58 ft Filg C:DATAIC-290PC17.P
200
& B TFed Cala
-~ Slepe of Log Notmal Data
150
. Shear Strength 13.6 psi
Pressure g T - Limit Pressure 148 psl
(psi} g0
o F
Nk
@ 59 @
50
7 0

5

2

shift-3

Log Radial Displacement / Radive{%}

HUGHES

Parikh Consultants, Inc.

PRESSUREMETER DATA
Silicon Vailay Rapid Transit (Downtown) Octobar 22, 2004
Hole Mo. 53 Depth 55 Fila C:\DATAIE-200\PC17.P
200
Fiald Data
~——-" Clay Model Cunde
Undrained Strasg Strain Curva
GIBSON'S CLAY MODEL
150
Shear Strength 17 psi
Pra,s:ililra I T InsHu Stress 40 psi
e === _'—7 Shear Modulus 4000 psi
100 P e il ; o
e
f’
|
|
]
4 8 12 16
Radial Displacement / Radius(%) {Shear Strain/2)
shift-2

HUGHES
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PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Rail {Downtown)

Octobaer 18, 2004

Holg No. 55 Depth 25 Fite CADATA\C-2004PC1.P
200
$ 8 8o Data
=== Glope of Log Normal Data
150
Shear Strength 8.8 psi
Limit Pressure 46 psi
Presqura
{psi}
100
50
e gots S
s @ r 8 ——o®®
]
1 ? 5 7 10
Log Radial Displacament / Radius{%)
hift 0
HUGHES
PRESSUREMETER DATA Parikh Cc L Inc.
Silicon Valley Rapid Rail (Downatown) Octobar 18, 2004
Hols Ho. 53 Duapth 25 ft Fife CADATA\C-28APC1.P
200
Field Dala
—=-==-Clay Modal Curja
Undrained Stres§ Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strength 5 psi
PTS;})M Ingitu Stress 12 psi
i
p Shear Modulus 1000 psi
100
50
[’
o & L] 12 1%
Radial Displacement | Radlus{%) {Shaar Strain/2}
shilQ

HUGHES



100

75
Prossure
{psi)

50

25

200

150
Prassure
(psi)

100

50

PRESSUREMETER DATA

Parikh Consultants, Ing.

Siticon Vaitey Rapid Transit (Downtown)

Hole No. 35 Capth 45 1t

Octobar 18, 2004
File C:\DATAVC-290WPC3P

Fiweld Cata

s Cfay Modei Curye

Skrain Curva

Undrained Stres

GIBSON'S CLAY MODEL

Shear Strength 14 psi
Insitu Stress 28 psb
Shear Modulus 1500 psi

4

[:} 12

Radial Displacement / Radius{%) (Shear Strain/2)

shifi &
HUGHES
PRESSUREMETER DATA Parikh Consulants, Inc,
Silicon Valisy Rapld Rail {Downtown) Coclobar 18, 2004
Hols Ho. 35 Ospthasn Fila CADATA\C-Z9HPCH.P
Field Dala
=~~—--Shear Modulus
Shear Moduius 1085 psi
Shear Modulus 427 psi
s
s
=
] 4 12 16
Radial Disptacement / Radius(%})
shift ¢

HUGHES




PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtown) QOctobar 18, 2004
Hole No. 55 Depth 45 H File C\BATA\C-Z90\PCIP
100
Fietd Data
------ Clay Modal Curge [UNPNEREEL
Undrained Strest Sirain Curve i -
GIBSON'S CLAY MODEL
75
Shear Strength 14 psi
PTPs:ililm Insitu Stress 28 psi
Shear Modulus 1500 psi
50

s | /

0
o 4 8 12 16
Radial Displacement / Radius(%) (Shear Strain/2}
shitl 0
HUGHES
PRESSUREMETER DATA Parikh Consultanta, Inc.
Bilicon Vatley Rapld Transit (Downtown) Octobar 13, 2004
Hole No. 55 Dapth 45 it Fila C:A\DATA\C-2000PC P
100
9 & ®isig Data
== Qlope of Log Norma! Data /,»"
el
.,.'/.'
75 P/'
’,f"" Shear Strength 17.1 psi
e .- Limit Pressure 110 psi
Pressure O -
{psi) e ®
50
25
¢
1 2 5 7 10
Log Radiat Displacement / Radius(%)
shift 0

HUGHES
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200

150
Pressure
{psi)

100

50

200

150
Pressure
{psi}

100

S0

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicen Yalley Rapid Transit (Downtown)
Dapth 13 feet

Holg No, BR G0

2-5.05
Filg ENPC1GESP

—=Fiald Data

Shear Modulus

Shear Modulus 502 psi

__

L=

Shear Modulus 1527 psi

Radial Displacement / Radius{%) (Shear Strain/2)

shift 0

HUGHES

8 12 16
Radial Displacement ! Radius{%}
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Valivy Rapid Transit (Downtown) 2-5.05
Hols No. BH-80 Depth 13 fest File C:ADAYAV-29MC-2900WPL165 P
Fiald Dala
""" Clay Mode! Curye
Undrained Stres§ Strain Curve
GIBSON'S CLAY MODEL
Shear Strength 12 psl
nsitu Stress T psi
Shear Modulus 1500 psi
0 4 L] 12 16




PRESSUREMETER DATA Parikh Consultants, Inc¢.
Silicon Valley Rapid Yransit (Downtown) 2-505
Hola No, BH-50 Depth 15 fost File C:\DATAC-2801C-2300RPC164.P
200
Fietd Data
------ Clay Medet Cunde
Unarained Swresy Stran Curve
GIB3ON'S CLAY MODEL
150
Shear Strength 16 psi
Pr(e::ﬁm Insitu Stress 9 psi
Shear Modulus 1500 psi
100
s ””,—:3,/’—-——-
v -
, /
a 4 8 12 1%
Radial Displacement / Radius(%) (Shear Strain/2)
shift o
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Yalley Rapld Transit {Downtown) 1-5-05
Hols No. BH &0 Dapth 13 faet Fila E\PC165.P
200
® ® FiicDaa
- Slope of Log formal Data
150
Shear Strength 18.7 ps!
Pressure Limit Pressure B2 psi
ps) -
100
&
50 P}
[ B ’
.
s *9® (1]
o9
0
1 z 5 7 10
Log Radial Displacement ! Radius{%)

shift &

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon Vailey Rapid Transit (Downtown) 2.5.05

Hela No. BH-60

Depth 15 feet Fila E:\PC166.P

200

150

———= Figld Dala

Snear Modulus

Shear Maodulus 885 psi

Pressure
(psi}

100

Shear Modulus 1612 psi

50

/

200

150
Presaure
(psi)

100

50

_

0 4 [ 12 18
Radial Displacemant / Radius({%)
shift &
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcen Valley Rapid Transit (Downtown} 2:5.05
Hele Ko, BH-60 Depth 15 faet Fils E:APC166.P
& @ Oieid Data
Slope of Log Normal Dala
Shear Strangth 26 psl
Limit Presaure 114 psl
o® e?® »
) L]
[ ] ®
o o0* *
p ®
1 2 [ 7 10
Log Radial Displacement /! Radius(%)
shil @

HUGHES



200

150
Pressure
psi)

100

50

200

150
Pressure
{psi)

100

50

PRESSUREMETER DATA

Parikh Consultants, ine.

Sillcon Valley Rapid Transit (Downtown)

Hole Ho. BH-60 Depth 28 feat

2.5-05
File EAPC16EP

® ® #FdDaa

Slope of Log Normal Data

2

5 7 10
Log Radial Displacement / Radius{%)}

Shear Strength 13,6 psi

Limit Pressure 77 psi

HUGHES

shitt &
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapld Transit {Downtown} 2.5.05
Hole Ho. BH-60 Depth 28 feat Flle EAPC1GE.P
Field Data
------ Cray Medel Curde
Undrained Sires$ Strain Curva
GIBSON'S CLAY MODEL
Shear Strength 10 psl
. . Insitu Stress 10 psi
Shear Modulus 1530 psl
0 2.5 5 1.5 10
Radial Displacement / Radius{%) {Shear Straini2)
shift &



200

150
Pressure
(psi)

100

50

200

150
Pressure
" (psi)

100

50

PRESSUREMETER DATA Parikh Consultants, Inc.

Radial Displacament / Radius(%)

shilt 0

HUGHES

Silicon Vatisy Rapic Transit (Downtown) 2.5.08
Hela No. BH-60 Bepth 3% faet Fite EAPCI70.P
Field Data
"""" Clay Mode! Cunle
uUndrained Stresg Strain Curve
GIBSON'S CLAY MODEL
Shear Strength 15 psi
Ingjtu Stress 12 psi
Shear Moduius 3000 psi
(.- Y
P——
0 4 8 12 %
Radial Dispiacement ! Radius{%) {Shear Strain/2)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
silicon Valley Rapid Transit {Downtown) 2505
Hola No. BH-€0 Depth 28 feet Fila EX\PC16B.P
Field Data
- Shaar Madulus
Shear Modulus 224 psi
Shear Modulus 1908 psi
[} 4 8 12 16




200

150
Prassure
(psi)

100

50

200

150
Pressure
{pai)

100

50

PRESSUREMETER DATA Parikh Consultants, inc.

Siticon Vallay Rapid Transit {Dawntown)
Depth 35 feet

2-5-05

Hola No. BH-50 File E:PC178.P

Freld Dala

Snear Modulus

Shear Modulus 379 psi

Shear Modulus 3214 psi ‘

Radial Displacement / Radius{%)

HUGHES

shifl ¢

PRESSUREMETER DATA Parikh Consuitants, Inec,

Silicon Vallay Rapid Transit {(Dewntown)
Hole Ho. BH-60 Dapth 35 feat

2-5.06
File EAPCITO.P

@ & & Data

- Slope of Leg Normal Data

Shear Strength 12.6 psi
Limit Prassure 95 psi

..Poﬂ

lesds @

1 2 5 7 10
Log Radial Displacement / Radius({%)

HUGHES

shifi 0



200

150
Pressure
{psi)

108

50

200

150
Prassure
(psi)

100

50

PRESSUREMETER DATA

Parikh Consultants, Inc.

Siticon Yalley Rapid Transit {Downtown)
Hole No. BH-6D Dopth 33.5 feat

2:5-05
File EXPC171.P

—— Field Cala

Shear Modulus

Shear Modulus 841 psi

4 12

Radial Displacement / Radius(%}

HUGHES

shift 0

PRESSUREMETER DATA

Parikh Censultants, nc.

Silicon Yalley Rapid Transit (Downtown)
Hole No. BH-60 Dapth 33.5 feat

2508

Fils C:\DATAIC-29MC-20005\PC171.P

Field Data
""" Clay Model Curde

Undrained Stresy Strain Curve

Shear Modulus 1802 psi

GIBSON'S CLAY MODEL

Shear Strength 12 psi
Insitu Stress, 14 psi
Shear Modulus 2000 psi

1} 4

Radial Displacement / Radius({%) (Shear Strain/2)

/

HUGHES

12

shift 0




200

150
Pressura
{psi)

100

50

200

150
Prassure
{psi)

100

50

PRESSUREMETER DATA Parikh Consultants, Enc.

Silicon Valley Rapid Transit (Downtown) 2.5.05

Holg Ho. BH-60 Dapth 45 feel File E\PC172.P

Radial Displacement [ Radius(%) (Shear Strain/2)
shift 0

HUGHES

® ® WFied Data
- Slope af Log Mormal Data
Shear Strength 8.8 psi
Limit Pressura 111 psi
ol ® [ ] &
™ 0
o o ?®
1 2 5 7 10
Log Radial Displacement / Radius{%)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) -2-5.05
Hois No. BH-50 Depth 45 faet Fila C:AQATAVC-29MC-29000PC172.P
Field Dala
------ Clay Model Curda
Undrained Sires$ Strain Curve
GIBSCN'S CLAY MODEL
Shear Strength 15 psi
Insiu Stress 35 psi
Shear Moduius 2000 psi
0 4 a 32 16



200

150

Pressure
{psi)

100 °

50

200

150
Pressure
- {psi)

100

30

PRESSUREMETER

DATA Parikh

Consuitants, Inc.

Silican Valtey Rapid Transit {Downtown)

Hole No. BH.60

Depth 43.5 fact

1.5-05
File EX\PC173.P

Figld Data
""" Cray Model Cuny

Undrawned Stres:

Strain Curve

GIBSON'S GLAY MODEL

Shear Strength 14 psl
Ingitu Stress 22 psi
Shaar Modulus 3000 psi

"

HUGHES

0 4 E 12 6
Radial Displacement / Radius{%} {Shear Strain/2}
Shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, !ne.
Silicon Valley Rapid Transit (Downtown} 2505
Hels No. BH-E¢ Dapih 45 feat Flls EAPC172.P
Field Data
Shear Modulus
Shoar Modulus 1765 psi
Shear Modulus 2023 psl
]
0 4 8 12 %
Radial Displacement / Radius{%}
shiftg




PRESSUREMETER DATA Parikh Consuitants. inc.
$ilicon Yalley Rapid Transit (Downtown) 2-5-05
Hote No. GH-60 Depth 43,5 feat File EXRPC1T3.P
200
Field Data
Shear Modulus
Shear Modulus 450 psi
150
Shear Modulus 1120 psi
Pressure
(psi}
100
50
]
a 4 ] 12 6
Radial Displacement / Radius{%)
ghift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Siléicon Vallay Rapid Teansit {Dawntown) 2-5-05
Hcla No. BH-B0 Depth 43.5 faal Fils E:APC1TI.P
200
& 8 &icis Cata
$lope of Log Normat Dala
150
Shear Strength 18.9 psi
Pressure Limit Pressure 116 psi
{psi) 3
10
(. R
o *°°
{oo
P L
50 ®
a
1 2 5 7 10

Log Radial Displacement / Radius{%}

HUGHES

snift 4



PRESSUREMETER DATA Parikh Consultants, Inc.
Sitican Valley Rapid Transit {Downlawn) 2.5-05
Hole No. BH-40 Depth 75 feet File EAPC174.P
200
® ® $Foidoas
Siope of Log Mormal Data
. o B
150
Shear Strength 3.6 psi
Limit Pressure 174 psi
Pressure : P
(psi) ’
100
50
0
1 2 5 7 10
Log Radial Displacement / Radius{%}
shift O
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Siticon Valley Rapid Transit {Dawntown} 2-305
Hole No. BH-&0 Dapth 75 feet Fila C:\DATALC-2500C-290051PC174.P
200
Field Dala
""" Clay Model Cunje » . -
Undrained Stresd Stain Cure R
' V’% GIBSON'S CLAY MODEL
150 4 ™
/ Shear Strength 20 psi
PT:;;'” Jnsitu Stress B85 psi
Shear Modulus 3000 psi
100
. /
o

4 ] 1z 18
Radial Displacement / Radius({%} {Shear Strain/2)
shit 0

HUGHES



200

150

Pressure
(psi}

100

0

200

150
Pressure
{psi}

100

50

PRESSUREMETER DATA Parikh Consultants, Ing.

Siticon Vailey Rapid Transit {Downtown) 2:.5.05

Hole No. BH-80 Depth 75 fagt File EAPC174.P

Field Data
$hear Modulus
Shear Modulus 450 psi
I
, Shear Modulus 793 psi
0 4 8 12 16
Radial Displacement / Radius{%)
shift @
HUGHES

PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon Vallay Rapid Transit (Downtown) 2-5-05

Hola No. BH-60 Depth 75 foat File EAPCAT4.P

s Ficld Dala

r'\ ARMOLD'S CLAY MODEL
/ Shasr Strangth at
10 % Shuar Strain = 4 psi
1 é/’/
?’\.
] 4 B 12 16
Radial Dispiacement / Radius(%) (Shear Sirain/2}
1% 170 tAD

HUGHES

shift 0




PRESSUREMETER DATA Parikh Consuitants, Inc.
Silicon Vallay Rapid Transit {Downiown} 2.5.05
Hele No. BH-60 Depth 73.5 feet Fila EAPC175.P
200
8 ® ®eicData
Slope of Log Narmal Data
150
Shear Strength 30 psi
. 4 .
Pressure Limit Pressure 149 psi
{psi) oat® ®
. -
106 < )
L R J
e®
e @ .
s ¢
50
1]
1 2 5 7 10
Log Radial Displacemant / Radius(%}
shift
HUGHES
PRESSUREMETER DATA Parikh C Hants, Inc.
Sillcon Valay Rapid Transit {Downtown} 2-5.05
Holg Ne, BH-60 Dapih 72,5 fest Fils C:\DATALC-290\C-29005\PC1Y5.P
200
Fietd Data
""" Clay Modet Gunje
Undrainad Stresd Strain Curvi:
GIBSON'S CLAY MODEL
150
Shear Strength 17 psi
Pr(e::ilim . e Insitu Stress 50 psl
o /{/—%m Shear Modulus 1500 psi
b | / 7
f—"
1]

4

12

Radial Displacement / Radius{%} (Shear Strain/2}

HUGHES

shift



400

300
Pressure
{psi)

200

100

200

150
Pressure
(psi}

100

50

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtown)
Hole No. BH-60 Depth 99 feet

2-6-05
Fils E\PCATEP

Fiald Dala
""" Clay Mode! Curye

Undrained Slresy Strain Curve

GIBSON'S CLAY MODEL

Shear Strength 60 psi
Insitu Stress 50 psi
Shear Modulus 8000 psi

I
/
/

/ |/

3

6 9

Radial Displacement ! Radius{%) {Shear Strain/2}

shifl 3

HUGHES

PRESSUREMETER DATA

Parikh Consultants, lnc.

Silicon Valley Repld Transit {Dawntawn)
Hole Mo. BH.-80 Depth 73.5 lmet

2-5.05
File EX\PC175.P

Fiald Data

Shear Modulus

Shear Modulus 316 psi

/—/

a 12

Radial Displacement / Radius(%)

shift 0

HUGHES

Shear Modulus 1527 psi




PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit (Downtown) 2-5-05
Hole No. BH-60 Depth 99 feet File EXPC176.P
400
Field Dala
= Sand Mode Curke
300 THE HUGHES SAND MODEL
_____________ Water Pressure 50 psi
PT“}[}"E Friction Angle 3% dag
5
P Critical Friction Angle 32 deg
200 Lateral Stress 30 psi
Shear Modulus 8000 psi
100
Q
o 3 8 9 2
Radial Displacement / Radius(%)
shift 3
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silcon Valley Rapid Tranait (Dawntown) 2.6.05
Hels No. BH-60¢ Depth $9 fast File EAPC17E.P
400
0 & oo Dola
- Slope af Log Normal Dala
300 g8 @
. L Shear Strength 74.5 psi
’ Limit Pressure 420 psi
Pressure L L
{psi) L : -
L
o®
200 e
v 0°
100
¢
1 2 5 7 10
Log Radial Displacemant / Radius{%)
shifi 3

HUGHES



200

150
Pressure
© {psi}

100

S0

400

300
Pressurs
(psi)

200

100

PRESSUREMETER DATA

Parikh Caonsultants, Inc.

Sillcon Vattey Rapid Transit {Downtown)

Hole Na. BH-60

Depth 91.5 feet

2-6-05
File EAPCATT.P

Field Data

""" Clay Made! Guryge

uUndrained Stres$ Slrain Curve

GIBSON'S CLAY MODEL

Shear Strength 10 psi
insitu Stress 50 psi
Shear Modulus 8000 psi

>4

I
J

375

Radial Displacement / Radius(%) (Shear Strain/2)

5.5

HUGHES

8.25

PRESSUREMETER DATA

Parikh Consultants, tnc.

Sllicon Valiey Rapid Transit (Downtown)

Hols Ho. BH-B0

Depth 99 faat

2:6.05
Fils E:\PC1T8.P

Fieid Dala

Shear Modulus

Shear Modulus 2823 psi

—

Radial Displacement / Radius(%)

HUGHES

Shear Moduluz 9858 psl




PRESSUREMETER DATA Parikh Consuitants, Inc.
Silicon Yalley Rapid Transit (Downtown) 2.6-05
Hele No. BH-60 Cepth 97 5 feat File CADATAV-Z900C-29005PC177.P
200
Field Data
=+* Sand Moge! Curpa
w 3 v . e THE HUGHES SAND MODEL
____________ Water Pressure 44 psi
Pr(es:uilre ------ Friction Angle 33 deg
i -
P -t Crifical Friclion Angle 32 deg
100 / Lateral Strass 20 psi
//% Shear Medulus 000 psi
50
. /
o 1.5 3 a5
Radial Displacement / Radius{%}
shift §
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vallay Rapid Transit (Downtown} 2:6-05
Hole Mo. BH-60 Depth 7.5 fact Fils EXPCA7.P
200
8§ &ied Cata
Slope of Log Normai Cata
150 ‘!‘
o ® Shear Strength 61.1 psi
Limit Pressure 304
Pmss.uu 'd psl
{rsi) o 4
+ ..
e
50
L]
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift 4.5

HUGHES
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PRESSUREMETER DATA Parikh Consuitants, Inc.
Silicen Valley Rapid Transit {Downtewn) Qctober 23, 2004
Hole No. &4 Depth 25 ft File C:IDATAYS-2001PC19.P
100
@ © &weld Daa
— " Slape af Log Normal Data
75
Shear Strength 8.9 psi
Pressure Lirnit Pressure 61 psi
{psi)
50 T ol
P .
o — 0T *
° .
[ ]
25
0
1 2 5 7 10
Log Radial Displacement / Radius(%)
shift §
HUGHES
PRESSUREMETER DATA Parikh Consuitants, Inc.
Silicon Valley Rapid Transit {Downtown) Qctober 23, 2004
Hole No. €4 Depth 25 1t File CADATAIC-200\PC14.P
106
Field Data
====-=-Clay Model Cunje
Undrained Stresy Sirain Curve
GIBSON'S CLAY MODEL
5
Shear Strength 8 pst
P'?::i‘j'm Insitu Stress 12 ps
Shear Modulus 1500 psi
50 [—
25
o
1] 4 a 12 16
Radial Displacement ! Radius{%) {Shear Strain/2)
shifl 0

HUGHES



PRESSUREMETER DATA Parikh Consuitants, Inc.
Silicon Vallay Rapid Transit {Downtewn) Octobar 23, 2004
Hole Ho. 64 Oepth 23.5 1t Filg C:ADATAIC-290\PC20. P
100
—=—Field Dala
"""" Clay Model Cunde
Undrained Stresg Strain Curve
[ GIBSON'S CLAY MODEL
75 —
/ ) Shear Strength 14 psi
Pr(e:;;:m ) 4 Insitu Stress 15 psi
! Shear Madulus 2000 psi
50 !
/
/
I
/
25 /
0
[} 4 8 12 16
Radial Displacement / Radius{%) (Shear Strain/2)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
gilicon Vallay Rapid Rail {Downtown) Oclaber 23 2004
Hola No. 84 Dapth 25 Filp CADATAC-Z00WPCA9 P
200
Field Data
~— Shear Modvlus
Shear Modulus 1575 psi
156
Shear Modulus 265 psi
Pressure
(psl)
100 ’
i;i
50
b
|
[
0 a 8 12 16
Radiat Displacement / Radius(%)}
shift- 2

HUGHES




PRESSUREMETER DATA Parikh Congultants, Inc.
Siicon Yalley Rapid Rail {Downtown) October 23, 2004
Hole No. 64 Oepth 23.5 ft file C:ADATAIC-280\PC20.P
200
Fieid Data
=~ Shear Mogdulus
Shear Modulus 1987 psi
150
Shear Modulus 407 psi
Pressure
(psi)
00
50
!
i
[}
0 4 8 12 16
Radial Displacement / Radius(%)
shiff-.2
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Yalley Repid Transit (Cowntown) October 23, 2004
Hols No. &4 Depth 23.5 1 Fila C:ADATAIC-200PC20.P
100
8 @ &icldData
———Slape cf Log Normal Dala
75
/," Shear Strangth 23.6 psi
Pressure ’/ Limit Pressure 104 psi
ipsi) el
” -y
L J
e
-
3
]
L]
25
e
5 7 10

2

Log Radial Displacemant / Radius(%)

HUGH|

ES

shiflQ




PRESSUREMETER DATA Parikh Consultants, Inc,
Silican Valley Rapid Transit (Downtown} Octaber 23, 2004
Hols Ho. £4 Dapth 54.5 ft File CADATA\C-290PC21.P
200
Fielg Data
======-Clay Modge! Cunje
Unaraingd Stresy Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strength 268 psi
P'(e::"j"e Insitu Stress 35 psi
Shear Medulus 2500 psi
100
50
9
a 12 16
Radial Displacement / Radiug(%} {Shear Strain/2)
shifl 0
HUGHES
PRESSUREMETER DATA Parikh Censultants, Ing.
Bilicon Valley Rapld Transit (Downtown} October 23, 2004
Hola No. B4 Dapth 23.5 1t Fils CADATAMC-290\PC20.P
100
Fiald Data
o Sand Model Curve
75 THE HUGHES SAND MODEL
Watar Pressure 5 psi
Presslure Friction Angie 34 deg
(psi) Critical Friclion Angle 32 deg
50 Lateral Siress 9 psi
Shear Modutus 2000 psi
0
e
-
2
s |
4
[ =]
L] 4 8 12 16

Radial Displacement / Radlus{%)

HUGHES

shifi 1




PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vattay Rapid Transit (Dewntown) October 23, 2004
Hole No. &4 Depth 54.3 File CUDATAC-2HWPC21.P
20c
—— Fwid Data
====-=-5ang Mode! Cuye
150 . THE HUGHES SAND MODEL
e Water Pressure 12 psi
e
Pr?a:i;nre Friction Angle 34 dag
P Critical Friction Angle 32 deg
100 Lalgral Siress 1? psi
Shear Modulus 2600 psi
50
1]
[} 1 3 12 16
Radial Displacement / Radius{%)
snift-1
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Vallay Rapid Transit {Downtown) October 23, 2004
Hole No. 84 Depih 54511 Flip CADATAC-28MPC21.P
200
@ D &rieid Dals
— Slope of Log Nermal Dala
150
)/f/ Shear Strength 34,2 psi
L 7 Limit Pressure 183 psi
Pressure L
(psi) s ®
100 8 /./‘)‘/
[
e
P L]
e ©
50
¢
1 2 B3 7 10
Log Radial Displacemant ! Radius{%}
shilt 0

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown) October 23, 2004
Hale No. &4 Dapth 53 Filg C\DATAIG-2801PC22.P
200
Fietd Data
""" Clay Model Curde
Undrained Stress Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strength 16 psi
P"f‘::i';"' Insitu Stress 36 psi
i Shear Modulus 4000 psi
100
50
o
0 4 8 12 16
Radial Displacerment / Radiua{%) {Shear Straini2)
shift 2
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vailey Rapid Rall (Downtown) Dctober 23, 2004
Hole No. 84 Oepth 34.5 It Fite C:\DATAIC-290PC21 P
200
Field Dala
- Shear Medulus
Shear Modulus 2568 psi
150
Shear Modulus 755 psi
Pressure
(psi)
100
50
0
& 12 15
Radial Displacement ! Radius{%)
shift- 2

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silican Valley Rapid Transit (Downtown) QOctober 23, 2404
Hoie No. 54 Depth 53 ft Fils € ADATAC-290\PC22.P
200
Figlg Daia
~—=-—Sand Madel Curve
150 THE HUGHES SAND MODEL
e Water Pressufe 12 psi
Pmsgu;re S Friction Angla 34 deg
si I
e " Critical Friction Angle 32 deg
100 Lateral Stress 13 psi
Shear Modulus 4000 psi
50
o
[ 4 ] 12 16
Radial Displacement / Radius{%}
shift 2
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Silleon Valley Rapid Transit (Downtown) October 23, 2004
Hole Mg, 64 Depth 53 File C:ADATAIC-2600PC22 P
W06
® & ieid Data
Slope of Log Normal Cata
150
Shear Strength 40.4 psi
Limit Pressure 169 psi
Prassure
{psi) o
|~
.
100 1 8
A
]
]
o®
a*
Y o 8d
50 |3
9
1 z 5 7 +0
Log Radial Displacement / Radius{%)

HUGHES

ahiti 2




PRESSUREMEYER DATA Parikh Censultants, Inc.
Silicon Valfey Rapid Transit [Dewntown} October 23, 2004
Hole No. B4 Depth 74 ft Fite C:\DATALC-Z20WPC23 P
200
~— Field Data
—====="Clay Mode! Cunje
Urnatained Stresy Strain Curve —
150 GIBSON'S CLAY MODEL
L Shear Strangth 24 psl
prf;:i')"re - Insitu Stress 50 psi
e Shear Modulus 4000 psi
100
50 N
__-—____ﬁ/
[}
0 4 ] 12 16
Radial Displacement / Radius(%} {Shear Strain/2)
shifl 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Valley Rapld Rail {Downtown) October 23, 2004
Hole No. 64 Depth 53 ft File C:\DATANC-280\PC22.P
200
Field Data
—==-—=>Shear Modulus
Shear Modulus 4092 psi
150 ¥
Shear Modulus 532 psi
Pressura
{psi) '
100 T
50 /,/)/
/,I/F;;f’,”‘ ‘j:fﬁJ///////
|
PE—
o
o 8 12 186
Radial Displacement / Radiua{%}
shift-.2

HUGHES



PRESSUREMETER DATA Parikh Consuiltants, Inc.
Silicon Valley Rapid Rail [Dewntown) Qctobers 23, 2004
Hole No. 64 Depth 74 t Filr CADATAIC-200\PC23 P
200
Fiela Oala
-~ Shear Modulus
Shear Modulus 31750 psi
150
Shear Modulus 560 psi
Pressure
(psi}
100
50
]
i
i
o !
Q 4 8 12 16
Radial Displacement / Radius(%)
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Siliton Yallsy Rapid Transit (Downtown) Qetaber 23, 2004
Hole No. 64 Depth 74 It Fiu C!\DATAIC-290\PC23.P
200
Field Dala
-=--=--Sand Model Curpe
150 THE HUGHES SAND MODEL
Water Pressurs 22 psi
Prass_ura Friction Angle 34 dag
tpsi) / Critical Friction Angle 32 deg
P y Lataral Strezs 14 psi
/." ) / Shear Modulus 4000 pai
L~ i /
,/ i i /
e f
0 Lo !
i ’/’,’,/’//// ///’
s —
8 12 16

Radia} Displacement / Radius{%:)

HUGHES
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PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Repid Transit (Downtown) 11-8-04
Hole No. 65 Depth 13 lest File C:WDATAC-2900PC38.F
100
@ 8 eidData
— - Sigpe af Log Normal Data
75
Shear Strength 4.8 psi
Pressure Limit Pressure 22 psi
{psi)
50
25
P T g O
s &0
o 00
]
1 z 5 7 10
Log Radial Displacement / Radiue({%)
shitt 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Ing.
Silicon Valley Repid Transit (Downtawn} 11-8-04
Hole No. 85 Depth 13 fast File CADATA\C-28MPCA.P
1o
Field Data
==nrre Clay Model Cunla
Undrained Stres3 Strain Curve
GIBSON'S CLAY MODEL
75
Shear Strength 3 psi
P'(‘:;;'m Inshu Stress 4 psi
Shear Modulus 400 psi
50
25
[
] 4 B 12 16
Radial Displacement / Radius{%) (Shear Strain/2)
shifl 0

HUGHES



100

75
Pressure
{ps=i}

50

25

100

75
Prassure
{pei)

50

23

PRESSUREMETER DATA

Parikh Censultants, Inc.

Silicon Valley Rapid Transit (Downtown}

Hola Ko. 65

Depth 15 fest

11-8-014

Fite C\DATANC-200\PC39.P

& 3 & el Dais

-+ =+ Slopa of Lag forma! Data

2 or PRee 2 2o

s 2 d

2

5

7

Log Radial Displacement ! Radius(%)

HUGHES

shilt @

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downtown)
Cepth 13 fast

Hols Ne. 65

11.8-D4

Fila C:ADATA\C-290\P CIB.P

Figld Data

- $haar Modulus

Shear Sirangth 4,4 psi
Limit Pressure 21 psi

Shear Modulus 103 psi

£
P
=
-

Radial Displacement | Radius(%)

HUGHES

42

shift 0

Shear Modulus 317 psi




PRESSUREMETER DATA Parikh Consultants, Ine.

Sllicen Valiey Rapid Transit {Downtown) +1-B.04

Hols No. B% Depth 15 faet File C\DATAVC-290\PC19.F
100

~——— Figla Data

““““ Clay Modai Cunle

Undraingd Stres§ Stran Curve
GIBSON'S CLAY MODEL
75
Shaar Strength 3 psi
Pressure

(psi) insitu Stress 4 psi
Shear Modulus 400 psi

50
25
[
[ 4 8 12 18
Radial Displacement / Radius{%) (Shear Strain/2)
shift 0
HUGHES

PRESSUREMETER DATA Parikh Consultants, Ine.

Sllicon Vatley Rapid Transit [Downtown) 19-8-04

Hola No. 63 Depth 15 fee! File CADATAIC-2B0\PC39.P
100

Field Data
~——Shaear Modulus
Shaar Modulus 138 psi
75
Shear Modulus 416 psi
Pressure
(psi)
50
s
25
0
0 4 [} 12 16
Radial Displacement ) Radius(%)
shift §

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silican Yalley Rapid Transit {Downtown) 11-8-04
Hole No. 65 Depth 38 fest File CADATA\C-2901PC40. P
19¢
Field Data
-r====* Glay Model Gun{e
Undrained Stresg Strair Curve
GIBSON'S CLAY MODEL
75
Shear Strength 7 psi
Pr(e;:ili"e Insitu Stress 21 psi
Shear Modulus 500 psi
&0 —
Y
!
25 s
i"
/
0
o 2 8 12
Radial Displacement / Radius{%) (Shear Strain/2)
shift 5
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Silican Valley Rapid Transit (Downlown) 148Dk
Hole No. 65 Depth 38 feet File C:\DATAIC-200\PC40.P
400
@ @ @ield Data
—-——Siopa of Log Normal Dala
75
Shear Strangth 7.3 psi
Limit Prossure 55 psi
Pressure
(psi)
50 —
v'&’ e
oo %Y
® o o83 -?
25
[
4 2 5 7 10
Log Radial Displacement / Radius{%)
shift 5

HUGHES



100

75
Pressure
(psi}

50

25

160

5
Pressure
(psi)

S0

25

PRESSUREMETER DATA

Parikh Cc

1ts, Inc.

Silicen Valley Rapid Trans:t {Dawntown}

Hole No. B5 Dapth 40 feet

11-8-04
Fite C:\DATANG-200PC49 P

Field Data
===-==-Clay Mode! Cur{e

Undrained Siress Stain Curve

GIBSON'S CLAY MODEL

Shear Strangth 9 psi
Ingity Stress 28 psi
Shear Modulus 1200 psi

2

a8 12 16
Radial Disptacement / Radius(%) (Shear Strain/2)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Caonsultants, inc.
Sllicon Vailey Rapid Transit (Downtewn} 11-8-04
Hele Ho. €5 Depth 348 feet Fila CADATALC-250\PC40.P
Finld Dala
""""" Shear Modulus
Shear Modulys 158 psl
Shear Medulus 533 psi
4 8 12 16
Radial Displacement / Radius{%)
shift .5

HUGHES




PRESSUREMETER DATA Parikh Consuitants, Inc.
Siligon Valley Rapid Transit {Downtown) 11-3-04
Hele Ho. €5 Dopth 40 feat Fite C:ADATAIC-200\PC51.P
120
Field Cata
" 5hear Moduius
Shear Modulus B34 psi
75
; Shear Modulus 1217 psi
Pressure T Y
{psi} )
g {
50 /£ }
. 2
VA
4
1
25
0
Q 4 8 12 16
Radial Displacement / Radius{%}
shift 0
HUGHES
PRESSUREMETER DATA Parikh C 1 5, Inc.
Silicon Valley Rapid Transit (Downtown) 1184
Hole Mo, 65 Dapth 40 feet Fila CADATALC-29MPCA1.P
0o
2 ® Ficld Data
‘‘‘‘‘ Slope of Log Normal Data
75
P Shear Strength 11,1 psi
Pressure - ’ T Limit Pressure 82 psi
(psi} _as?®
_s—o¢
50 | g% B
e & $
el
Q
1 2 5 7 10
Log Radial Displacement / Radius{%)
shift 0

HUGHES



arikh Consuitants, Inc.

PRESSUREMETER DATA P
Silicon Valley Rapid Transit [Downtown) 11-8-04
Hote Ko, 85 Depth 54 feet File C:ADATA\C-190\PC423.P
200
“=~=——Field Dala
e~ Shgar Modulus
Shear Modulus 1203 psi
150
1 -+ ’“. Shear Modulus 9166 psi
Prassure / /{/ l
(psl) ! f{ i
| /
100 : /\"r il
[} W
V /
' !
'_I
50 //
. —
£ 8 12 16

Radial Displacement / Radius{%)

shifl 0

HUGHES
PRESSUREMETER DATA Parikh Consul Inc.
11-8-4
Fite C:ADATA\C-290WPL423.P

Silleon Yalley Rapid Transit (Downtown)

Hole No. 65

Dapth 54 feet

e
Strain Curve

GIB3SON'S CLAY MODEL

Shear Strength 18 psi

200
- figld Data
----—-Clay Model Cury
Undrained Stres:
150
Pressure
(psi)

insitu Stress M psl
Shear Modulus 9000 nsi

100 -

50

12

4 L}

Radial Displacemeant / Radius(%) {(Shear Strain/2)

HUGHES

shifi 0




PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Yalley Rapid Transit (Downtown) 11-10-04
Hole No. 65 Depth 113 faet Fiie C:IDATAIC-290\PC4S.P
200 ul
P D Troid Data
,.-'/
'—~ ~ Siope of Log Normal Data ’gf
e
150 —&
a’é Shear Strength 65.6 psi
' imit P i
Prassure 2 ﬁ . Limit Pressure 2331 psi
{pai} 2
10068
50
o
1 z 5 7 10
Leg Radial Displacement / Radius{%)
shift 9
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Sillcon Valley Rapid Transit {Downtowa} 11-8-04
Hole No. 65 Depth 54 fest File C\DATAIC-290\PCA23.P
200
@ © &iod Dais
=-=-=—Slgpa of Log Norma! Data
150
Shear Strength 35.7 psi
Pressure Limit Pressure 187 psi
(psi}
100
2 9
50
0
1 2 5 7 10
Log Radiat Displacement { Radius{%)
shit 0

HUGHES



PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Yallsy Rapid Trarsit {Downtown)

11-10-04

Hols No. €5 Depth 113 feet File CADATAVC-290\PC45.P
200
Field Data
~———— Shear Modulus

Shear Modulus 1411 psi

1560
Shear Modulus 8166 :=

Pressure
{pst}
1008

/

0 |om T

a
)] 4 8 12 16
Radial Displacement / Radius{%)
shitt 0
HUGHES
PRESSUREMETER DATA Parlkh Consultants, Inc.
Silicon Valley Rapid Transit {Downtown} 11-10-04
Hole Mo. &5 Dapth 113 faet Fita CADATAV-280APC45.P
,.—'""
200 e
Field Data S
_’"{-
—-—*-Sand Moda! Curye PPLlas
150 THE HUGHES $AND MODEL
Water Prassure 43 psi
Pressure Frictlon Angla 34 deg
i
(psi) Critlcal Friction Angle 32 deg
100 Lateral Stress 2B psi
$hear Modutus 9000 psi
50
0
1] 1.5 3 4.5
Radial Displacermnent / Radius(%)
) shift 10

HUGHES




PRESSUREMETER DATA Parikh Consultants, Ine.
Siicon Yalley Rapid Transit (Downteen} 11-10-04
Hola No. 65 Depth 111.5 feet File CADATAVC-290\PCA6.P
200
———F.glg Data
----- Clay Model Cunga
Urdrained Swasy Strain Curve PR e -
e GIBSON'S CLAY MODEL
150 o -
S |
. — T 7/ | Shear Strength 27 psi
r(a::i?re L o~ / / ;J ! Insity Stress 75 psi
e // . AT Shear Modulus 2000 psi
160 : _ T L i s
7 ” 7
/j:' Iy V 4
rd 7|
/ i
{r /
50
——
0
0 25 5 s
Radial Displacement / Radius(%} {Shear Strain/2)
shilt 7
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Bllicon Valtey Rapid Transit {(Dovwntown) 11-10-04
Hola No. 6% Depth 113 et Fila C:ADATAIC 280\PC45.P
200 =T
Figld Dala
——=---Clay Model Cuny
Unaramed St ¥
o GIBSON'S CLAY MODEL
150 4
Shaar Strength 30 psi
"f(‘::il)"“ Inaity Stress 75 psi
Shear Modulus 3000 psi
100
50
o
1.5 3 45 ]

Radial Displacement / Radius(%) {Shear Strairv2)

HUGHES

shifi 10




200

150
Prassure
{psi)

160

50

200

150
Press_ura
(psi)

100

50

PRESSUREMETER DATA Parikh Consultants, inc.

HUGHES

Sikcon Yalley Rapid Transit (Dewntown) 11-10-04
Hole No. 65 Depth 111.5 feet File CADATAIC-2500PC46 P
Freld Datz
~= -~ $hear Moduius
Shear Modulus 620 psi
Shear Modilus 2023 psi
=
o 4 B 12 16
Radial Displacement / Radius{%}
shfi 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, In¢.
Silicon YaHey Rapid Transit (Qowntown} 11-19-04
Hole No. 85 Dapth 111.5 feet Fite C:ADATAIC-290\PCH5.P
O B &0 Cala
———~ Slapn of Log f{ormal Data
i//
///
-
o @ Shear Strength 43.7 psi
Y Limit Pressure 228 psi
o
-
—e—s— 2
2 5 7 10
Log Radial Displacement / Radius(%)
shitl 6
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PRESSUREMETER DATA Parikh Consultants, Inc.
Siticon Vallay Rapid Rail [Downtown) October 25, 2004
Hole Ho. 71 Dapth 25 f File C:\DATAIC-2601PC24.P
200
Field Daia
st Ghgar Modulus
Shear Modulus 1142 psi
150
Shear Modulus 216 psi
Pressure
(psi)
100
50
0
0 4 B 12 16
Radial Displacement / Radius(%)
shifi- 2
HUGHES
PRESSUREMETER DATA Parikh Consuitants, Inc.
Silicon Vallay Repid Transit {Downtown) 16:25.04
Hole No. 71 Depth 25feet Fite C:IADATAC-280\PC24.P
100
@ ® Bield Data
"""" Slope of Log Normal Data
/,.././'
75 =
- - Shear Strength 15.7 psi
| Limit Pressure 98 psi
Pressure P psi
(psh o
e
S0 L
25
0
1 z 5 7 10
Log Radial Displacemant / Radius{%)
shiti &

HUGHES



PRESSUREMETER DATA Parikh Consultants, Inc.
Silican Vailey Rapid Transii (Downtown) 10-25.04
Hole No. T4 Depth 23.5 feet File C:ADATANC-2001PC25.P
100
Fiald Dala
"""" Sand Model Curve
75 THE HUGHES SAND MODEL
Water Prassure 4 psi
Pressure Friction An,
? gle 34 deg
(psi} o
Critical Friction Angle 32 deg
50 Lateral Stass 8 psi
Shear Modulus 500 psi
25
i}
0 4 8 12 16
Radial Displacement / Radius{%)
]
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Yaliey Rapid Transit (Downtown) 10-25.04
Hole Mo, T1 Dapth 23.5 leat File CADATAV-290\PC25.P
100
Fiald Dawa
-==-=--Clay Model Cunds
Undraines Strest Strain Curve
GIBSON'S CLAY MODEL
75
Shear Strength 9 psi
Pressure

{psi) Insitu Stress 16 psi
Shear Modulus 500 psi

50

"]

T
-
e W /
25 - £ =

8 1z 16
Radial Displacement/ Radius(%) (Shear Strainf2}
shift 0

HUGHES




160

75
Pressure
tpsi)

50

25

100

53
Pressurs
(psi)

50

25

FRESSUREMETER DATA Parikh C itants, Inc.

Silicon Yalley Rapid Transit {Downtown) 10-25-04

Hole No. 71 Depth 3.5 Fite CADATAIC-280\PC25 P
F.eld Data

—--—=-Clay Madei Cury

Undranea Stras

&

Strair Curve

GIBSON'S CLAY MODEL

Shear Strength 14 psi
Insitu Stress 0 psi
Shear Modulus E00 psi

2

Radial Displacement / Radius(%) (Shaar Strain/2)

shitt 5.1

HUGHES

PRESSUREMETER

DATA

Parikh Consultants, Inc.

Silicon Yalley Rapid Transit {Downtown)
Depth 23.5 feat

Holo No. 71

10-25-04
Fila CADATAC-29MPC25.P

@ ® &icid Daa

ﬂﬂﬂﬂﬂﬂ Slope of Lag Normal Data

Shear Strength 17.8 psi
Limit Preasure €6 psi

2

E 7 9

Log Radial Displacement / Radius({%)

shill 0

HUGHES



PRESSUREMETER DATA

Parikh Consultants, Inc.

Sillcen Valley Rapid Rail {Downtown)

October 25, 2004

Holg Ho. 71 Depth 45 ft Fite C:iDATAIC-290\PG26,P
200
Figld Data
=== 5hear Modulus
Shear Modulus EBB7 psl
150
Shear Modulus 200 psi
Pressure
{psi)
100 —
! & ? / /
{ i~
s |l
l i___/"/
0
0 a 8 12 16
Radiaf Displacement / Radius(%)
shift-.2
HUGHES
PRESSUREMETER DATA Parkh Consultants, Inc,
Bitlcon Valley Rapid Transit {Downtown) 10-25.04
Hola No. 71 Dapth 45 feel Fila C:\DATA\C-280APC26.P
200
8 8 Fiew Dala
=== Slope of Log Narmal Dala
150
Shear Strangth 7 psi
Limit Pressure 105 psi
Prossure
{psi)
100 i =
o8 —@es | BA¥
. e & L4
50
9
1 2 5 7 10
Log Radial Disptacement f Radius{%)
shift 9

HUGHES



200

150
Pressure
{psi)

100

S0

100

1=
Prassure
{psi)

50

25

PRESSUREMETER DATA

Parikh Consultants, (ne.

Silicon Valley Rapid Transit {Downtown)

Hole No. 71 Depth 45 feet

10.25-04
File CA\DATA\C-290WPC26.P

—"=-Fie'd Data
~—==---Ciay Mooal Curla

Undrained Strasg Strain Curve

GIBSON'S CLAY MODEL

Shear Strength
insite Stress
Shear Madulus

13 pai
45 psi
1000 psi

[ -

|

0 4

-] 12

Radial Displacement / Radius(%) {Shear Strain/2}

shift-2

HUGHES

PRESSUREMETER DATA

Parikh Consultants, inc,

Silicon Yallay Rapld Transit {Decwntown)
Hole No. 74 Daplh 45 f

10-25-04
Flly CADATAIC-2$0PC2E P

Figid Data

Clay Model Cun{e

Undrained Stresy Strain Curea

GIBSON'S CLAY MODEL

Insitu Stress

Shear Madu
—-/-’J

Shear Strength 18 psi
Opsi__ "

0 psi

/’7/

2

4

Radial Displacement / Radius{%) (Shear Strain/2)

shift 4

HUGHES

é;j/

-

B



150
Pressure
(psi)

100

50

100

75
Pressure
{pai)

50

25

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit {Dswanlown)

Hole No. T4 Oepth 43.5 feet

10-25-04

File CADATAVS-2$0WPC2T.P

Fiald Data
""" Clay Mods! Curnje

Undraingd Stresy Strar Curve

GIBSON'S CLAY MODEL

Shear Strength 12 psi
Insitu Stress 25 psi
Shear Modulus B00 psi

-]

12

Radial Displacement / Radius(%) (Shear Strainf2)

HUGHES

shift 0

PRESSUREMETER DATA Parikh Consultants, Inc.

Silicon Valley Rapid Trangit (Downtown) 10-25-04

Hole Ng. 71 Depth 55 Fila C:ADATAC-230\PC27.P
Figid Data

—=—=+Clay Modal Curje

Undrsined Stres Slrain Curve

GIBSON'S CLAY MODEL

Shear Strangth 15 psi
Insitu Stress O psi
Shear Modulus 600 psi

/

| ———

0 2

__,__,._.——'—'"'“/
]

Radial Displacement / Radius({%) (Shear Strain/2)

HUGHES

&nifi 5.6



PRESSUREMETER DATA Parikh Consuitants, inc.
Silicon Valley Rapid Rail (Downtown) Octlober 25, 2004
Hole Nog. T4 Depth 43.5 4 File C:\DATAG-298\PC27.P
200
Field Data
—— - Shear Modulus
Shear Modulus 620 psi
150
Shear Modulus 140 psi
Pressure
{psi)
100
."'"-"
% /
%/
]
8 12 16
Radial Displacement / Radius{%)
shift-.2
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicen Vallay Ragld Transit (Downtown) $0.25-04
Hole No, 71 Deapth 43.5 fast Flle C:ADATA\G-280WPC2T.P
200
® & Ficid Data
=== Glgpe of Log Normal Dala
150
Shesr Strength 15.6 psi
Limit Pressure 88 psi
Pressure
(psi}
100
e oas
_'m».k".}
50 ¥ M
0
1 2 5 7 10
Log Radial Displacement / Radius({%}
snift &

HUGHES



HUGHES

PRESSUREMETER DATA Parikh Consuliants, Inc,
Bilican Valley Rapid Transit {Downtown} 10-26-04
Hole No. 71 Depth 85 fest File CADATAIC-290\PC2B.P
200
Fiela Dala
It Glay Modet Curye
Undrained Strest Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strength 16 psi
P’E’;:i'j"’ Insitu Stress 45 pai
Shear Modulus 790 psi
100
50
|
0 4 3 12 18
Radial Displacement / Radius(%) {Shear Strain/2)
shift-2
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vallsy Rapid Transit (Downtewn) 10-25-04
Hola No. 71 Depth 43.5 fast File C:\DATAC-290\PC27.P
200
Fiald Data
—-=-— Sand Modal Curje
150 THE HUGHES SAND MOCEL
Water Prassure 20 psi
Pressure Friclion Angle 34 deg
(DSl) Critical Friction Angls 32 deg
500 Lateral Stress 12 psi
Shear Modulus 500 psi
50 - T s
. %
a 4 8 32 18
Radiat Displacemeant / Radiua(%)
shifi 0



200

150

100

PRESSUREMETER DATA

Parikh Consultants, Ing.

Halg Na. 71

Silicon Valley Rapid Rail (Downtown)

Depth 85t

October 26, 2004
File CADATAI\C-2500PC28.P

Fisld Data

-v === Shear Modulus

Shear Modulus 653 psi

!

V4

\

.

—~

Radial Displacement ! Radiug(%)

HUGHES

shik-.2

Shear Medulus 184 psi

PRESSUREMETER DATA

Parikh Consutiants, ne.

Silican vallay Rapid Transit (Downtown)

18-26-04

Hola No. T4 Dapth 65 fest File CADATAM-24MPC 18P
200
@ ® Wiels Data
----- Slopa of Log Normal Data
130

- ®
(L0 N T — Ll
s P et
50
0
1 2 s 7 10
Log Radial Displacement / Radius{%)
shift @

HUGHES

Shear Strength 13.6 psi
Limit Pressure 132 psi




PRESSUREMETER DATA Parikh Consuitants, Ine.
Silicon Yalley Rapid Transit (Cowntown) 10-26-04
Hole No. 71 Depth 55 H Fite CADATA\C-290\PC28.P
100
- Figld Data
------- Giay Model Cunje
Undrained Sirasy Strain Curva
GIBSON'S CLAY MODEL
75
Shear Strength 18 psi
Pr(e:;n;ra Insitu Stress 0 psi
Shear Modulus 600 psi
50
25
/
£
i
0 £
Q 2 4 6 B
Radial Displacement / Radius{%) {Shear Strain/2}
shift 3
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sliicon Valley Rapid Transit (Dewntown} 10-26-04
Hola No. 71 Dupth 65 fast Fila CADATAIC-Z80\PC28.P
200
Figld Dala
== Sand Model Curve
150 THE HUGHES SAND MODEL
Wataer Pressure 22 psi
. Pressure Frictien Angle 34 dag
L Critical Friction Angle 32 deg
100 Lataral Stress 18 psi
Shear Modulus 100 psi
_—— ot ———7
s
50
[
Q 4 8 12 16

Radial Displacement / Radius{%)

shift-2

HUGHES



PRESSUREMETER DATA Parikh Consultants, inc.
Siticon Valley Rapia Transit {Downtown) 10-26-04
Hale No. T1 Depth  $34% File C:ADATAVC-200PC29.P
109
Field Data
~+====- Ciay Model Curve ///
Undrained Stress Strain Curve /_‘_—_1 i:D
IBSON'S Y-MODEL
s __ SIBSBNSELAYH
— £ 1
|+ s
Shear Strength”25 psi :
"’(e;:i‘)’“’ Insitu Strss T psi |
Shear¥odulus 800 psi
50 Pl ) i
TS -
4
/,‘/
25
o
12
Radial Displacement / Radius(%) (Shear Strain/2)
shilt 4
HUGHES
PRESSUREMETER DATA Parikh C Itants, inc.
Silicon vallsy Rapid TransH (Downtown) 10-26-04
Hole No. 71 Depth 6.5 fest Fila CADATAVC-290WC20.P
200
: Figld Data
=—-===-Sand Model Cufre
150 THE HUGHES SAND MODEL
Water Pressure 22 psi
Pressiure Friction Angle 34 deg
(ps ) Critical Friction Angle 32 deg
100 Lateral Stress 22 psl
et | Shear Modulus 600 psi
A
e o
"/l /
- i L;?
|H===
]

B 12

Radial Displacement / Radius(%)

HUGHES

snift-1




200

450
Prassure
(psi)

100

50

200

150
Pressure
(psi)

100

50

PRESSUREMETER DATA

Parikh Consultants, inc.

Silicon Vailey Rapid Rail {Downtown}

Hots No. 714 Depth 63.5 4

Qctobar 2€, 2004
Filg CADATAC-2900PC29.P

Fielg Data

w == Shear Madulus

Shear Modulus 559 psi

Shear Modulus 249 psi

a 12

Radial Displacement ! Radius{%)

HUGHES

$hift-2

PRESSUREMETER DATA

Parikh Consultants, inc.

Sificon Yallay Rapid Transit (Cowrtown]
Hols No. T1 Dapth 6.5 fast

10-26-04
File CADATA\C.-290WPC10.P

Figld Data
—===="Clay Model Cun{e

Undrained Strasy Strain Curve

GIBSON'S CLAY MODEL

Shear Strength 17 psi
Insitu Stress 35 psi
Shear Modulus T00 psi

)

~

\

\

o 4

Radial Displacement / Radius(%) (Sheer Strain/2}

[:] 12

HUGHES

shifi-1
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200

150
Pressure
" {psi)

0o

50

200

150
Pressure
{psi)

100

50

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit (Downlown}

Hole No. BH-76

Depth 13 fagt

1-31-05
Filg E:\PC143 P

® @ $icid Data

Slope of Log Normal Dala

e o0 *

£l 7 10

Log Radial Displacement / Radius{%)

HUGHES

PRESSUREMETER DATA

Parikh Consultants, Inc.

Sificen Valley Rapid Transit (Downtown}

Hola No. BH-1§

Depth 13 fest

1-31-05
Filg ENPC14LP

Fieid Dala

""" Clay Model Curge

Undraingd Stres

Strain Curve

Shear Strangth 10.6 psi
Limit Pressure 64 psi

GIBSON'S CLAY MODEL

Shear Strangth 10 psl
Insitu Stress 5 psl
Shear Modulus 1500 psi

_

4

Radial Displacement / Radius{%) (Shear Strain/2)

2

HUGHES



PRESSUREMETER DATA Parikh Consuitants, Inc.
Silicon Valtey Rapid Transit {Downtown) 1-31.05
Hole Ho. BH-T6 Dapth 15 feet Fite C:ADATAVC-2901C-29005\PC150.P
200
Field Data
""" Clay Model Cunde
Undrained Stres3 Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strength 12 psi
Pr(e:ssiu;re Insitu Stress T psi
Shear Modulus 1500 psi
100
5 —— 1 ]
&.j/
a
4 a 12 16
Radial Displacement / Radius{%} {Shear Strain/2)
shift 0
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Vallay Rapid Transit {Downtown} 1-31-05
Hela Mo, BH-78 Dapth 13 feet Fils EX\PC143.P
200
Field Data
- Shear Modulus
Sheer Modulus 530 pal
150
Shear Modulus 1178 psi
Prassure
(psi)
100
50
0 ]
] 4 8 12 16
Radial Displacement / Radius(%)

HUGHES

shifi @



200

150
Pressure
(psi}

100

50

200

150
Pressure
(psi)

100

50

PRESSUREMETER DATA

Payikh Consultants, Inc.

Silicon Valley Rapid Transit {Downtawn)
Hole No. BH-76 Depth 15 feet

1-31.05
Filg EAPC150.P

Field Data

Shear Wodulys

Shear Modulus 358 psi

///

Q 4

8

Radia! Displacement / Radius{%)

HUGHES

12

PRESSUREMETER DATA

Parikh Consultants, Inc.

Shicon Valley Rapid Transit {Downtawn)
Hole No. BH-76 Depth 15 faet

1-311.65

Fils EXPC150.P

® ® ¥=id0am

- Slope of Lag Normal Data

Shear Modulus 1448 psi

e o8

2

5 1

Log Radial Displacement / Radius{%)}

HUGHES

10

Shear Strength 14.6 psi
Limit Pressure 79 psi




PRESSUREMETER DATA Parikh Consultants, Ine.
Sllicon Valley Rapid Transit {Downtown) 1.31.05
Hole Mo, BH.76 Deplh 25 teet File EAPC152.P
200
& 8 ®edDaa
Slope of Log Norma! Dala
150
Shear Strength 24.8 psi
Limit Pressure 9t psi
Pressure -
* {psi}
160
) .
...f
s (00 00®
o
1 2 5 ? 10
Log Radial Displacement ! Radius{%)
shift 2
HUGHES
PRESSUREMETER DATA Parikh Consultants, Ing.
Silieon Vallay Rapid Tranait {Downtown) 1:31.05
Hols No. BH-76 Dopth 25 feet Fila CADATAMVC.200IC-290051PC152.p
200
Fiald Data
==++=+ Clay Model Cunde
Undrained Stresy Strain Curve
GIBSON'S CLAY MODEL
150
Shear Strength 12 psi
”"?B:il)m . . Insitu Stress 8 psi
P Shear Modulus 1500 psi
100
se
_,_—'——'_'__.:
0
0 4 5 52 %

Radial Displacement / Radius(%]} {Shear Strain/2)
shift 2

HUGHES



3co
Pressure
(psi)

200

100

200

150
Presaura
{psi)

100

50

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicen Yalley Rapid Transit (Downtown) 1:31.0%
Hole Ho. BH:T& Depth 45 feet File E:PC151.P
Figld Data
""" Clay Model Cunde
Undrained Siresy Strain Curva
GIBSON'S CLAY MODEL
/\ Shear Strength 50 psi
el Insitu Stress. 20 psi
/)/ ’ Shear Modulus 20000 psi
T
___,__A__———
a 3 -] 9 12
Radial Displacement / Radius(%)} (Shear Strain/2)
shft 4
HUGHES
PRESSUREMETER DATA Parikh Consultants, Ine.
Sllicon Yalley Rapid Transit ({lowntown) 1-31-05
Hole Ho. BH-7R Depth 25 feat Fils EAPC152.P
Field Dala
© - Shear Modulus
Bhear Modulus 24t psi
Shear Modulus 1448 psl
4}
4 8 12 16
Radial Displacement / Radius{%)}
shift 0

HUGHES



400

300
Pressure
{psi)

200

10

Prassure
{psi)

PRESSUREMETER DATA

Parikh Consultants, In¢.

Silicon Yalley Rapid Transit {Downtown)

Hole No. bh76

Depth 45feet

1.31-05

File CADATA\C-290C-29005IPC151P

Fieng Data

Sand Model Curve

THE HUGHES SAND MODEL

490

30

200

100

5

7.5

Radiat Displacement / Radius{%)

Wates Prassure 15 psi
Friction Angie 33 deg
Critical Friction Angle 32 deg
Laterat Stress A0 psi
Shear Modulus 20000 pal

shin &
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silicen Yaliey Rapid Transit {Downtown) 1-31-05
Hele Ho. BH-T6 Depth 45 taat File EXPCH53.P
8 & Wit Data
* Slopa of Log Normal Data
» : Shear Strength 126.7 pal
/' Limit Prassure 482 psi
&
o’
ofo®
o al
1 2 5 7 16
Log Radial Displacement ! Radius(%}
shift 4

HUGH!

ES



PRESSUREMETER DATA Parikh Censultants, Inc.
Silicon VaHey Rapid Transil {(Downtown) 1.31.0%
Hole No. BH-7§ Depth 43.5 feet File EAPC154.P
400
Fieig Data
====== Sand Madal Curjre
o |y e THE HUGHES SAND MODEL
Water Pressura 13 psi
Pressure Friclion Angta 35 deg
si) - ’
(psi) Critical Friction Angle 32 deg
200 Lateral Strass 20 psi
Shear Modulus 20000 psi
100
[}
0 9 12
Radial Displacement ! Radius{%)
shifl 4
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
Silicon Valley Rapid Transit (Downtown} 1.31-05
Hole No. BH-76 Dapth 45 feat Filg E:\PC153.P
400
Field Dala
Shear Modulus
Shear Madulus 1770 psl
300
Shear Modulus 26666 psi
Prassure
* {psi)
200
100 ///’ p
1]
0 4 & 12 16
Radial Displacement / Radius{%)
shift 0

HUGHES




400

300
Pressure
(psi)

200

100

400

300
Prassure
{psi}

200

100

PRESSUREMETER DATA

Parikh Consultants, Inc.

Silicon Valley Rapid Transit [Downtown)

Hola No. BH-7§

Daptn 43.5 feet

1.31.05
File EXPCTSA.P

Fiald Data

Shear Modulus

Shear Modulus 1374 psi

<

&

Radia! Disptacement / Radius{%)

HUGHES

PRESSUREMETER DATA

Parikh Consultants, Inc.

Sillcon Vallay Rapld Transit (Downtown)

Hols No. BH-T§

Depth 43.5 feet

1-31-05
File £APL154.P

® ® &icid Data

" Slope of Lag Normal Dats

Shear Modulus 26666 psi

z

5

7 10

Log Radial Displacement / Radius{%)

HUGHES

Shear Strength 126.7 psi
Limit Pressure 493 psi




PRESSUREMETER DATA Parikh Consultants, Inc.
Silicon Valley Rapid Transit (Downtown) 2105
Haols Ho. bhTE Depth T5feet File EX\PC155.P
200
B8 & Beic Dato
Siope of Log forma) Data
150 ." .}.‘
.. Shear Strength 43.7 psi
L Limit Pressure 238 psi
Pressure [ } -
(psi) °®
[ J
100 ____‘___. hd
L
50
a
1 F 5 7 10
Log Radial Displacement f Radius{%}
shifl §
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Silican Valley Rapid Transit {(Downtown) 2-1-05
Hola No. BH.7§ Depth 75 feet File C:ADATAIC.-290\C.290051PC185.P
200
Field Data
<==--- Sand Model Curpe
150 THE HUGHES SAND MODEL
___________ Watet Pressure 41 psl
Prasslure AR R A —— . Frictlon Angla 33 deg
(psl) - - Erlticat Friction Angle 32 deg
100 ‘(f"“ﬁ- Lateral Biress 17 pei
Shaear Modutus 6000 psi
50 /
0 e

o H 4 [ [}
Radial Displacement / Radius(%)

shift 7

HUGHES



600

450
Pressure
(psi}

00

150

200

150
Pressure
{psi}

100

50

PRESSLREMETER DATA

Parikh Censuliants, Inc,

Silicon Yalley Rapid Transit (Downtown)

Hota No. BH.76 Depth 73.5 fagt

2-t.05
File EAPC156.P

Fiatg Dala
----- Clay Model Cunge

Undrained Stres§ Sirain Curva

GIBSON'S CLAY MODEL

Shear Strength 70 psi
Insitu Stress 50 psi
Shear Modulus 30000 psi

Radial Displacement { Radius(%} {Shear Strain/2}

L]

2

shift 4
HUGHES
PRESSUREMETER DATA Parikh Consultants, inc.
$llicon Valtey Rapid Transit {Downlown} 2.1.05
Hole No. BH-76 Dapih 75 fent Fils EAPC155.P
Figid Data
Shear Modulus
Shear Modulus 885 psi
Shear Modulus 6893 psi
‘anann
4 a 12 16
Radial Displacement / Radius{%}
shifs 0

HUGHES




PRESSUREMETER DATA
2-1-05

Parikh Consultants, Inc.

Siicon Yattey Rapid Traasit (Dewntown}

Fils C:ADATAI-ZS0IC-200051P C 156.5

Hols No. Bh7E Depth 73.5fe8t
400 e
i
Field Data /\
"""" Sand Model Curve
00 5 i i THE HUGKES SAND MCDEL
|} Water Pressure 0 psi
PF‘ESS'I).II‘E Friction Angle 15 dag
si : '
P Critical Friction Angta 32 deg
200 Lateral Swress 32 psi
Shaar Modulus 30000 p#i

100 1% j
o
¢ 3 5 9 12
Radial Displacament / Radius(%)
shift 4
HUGHES
PRESSUREMETER DATA Parikh Consultants, Inc.
Sillcon Valley Rapid Transit (Downtown) 2-1-05
Hels ¥o. BH-TE Dapih 73.5 feat Fils E\\PC156.P
600
8 & ®icid Dala
Slope of Log Normat Dala
450 -
L , L Shear Strength 141.8 psl
8 i P & i
Pressure .. Limit Prasgura &80 psi
{psi} »* -
ot
00 '—.&.
s ®
[ ]
150
[
1 2 5 7 10
Log Radial Displacement ! Radius([%)
shifl 4

HUGHES



PRESSUREMETER DATA

Parikh Consultants, Ine.

Silicon Valley Rapid Transit {Downtown)

Hole Ne. BH-76

Depth 95 feet

2:1.05
File E2\PC157.P

200
Figld Data
===*~- Clay Model Curje /\
Undrained Stres} Strain Cutve ) l
/ GIBSON'S CLAY MODEL
150 ’ |
Shear Strength 26 psi
P'?:;'j"e . Insitu Stress 50 psi
Shear Modulus 8000 psi
100 ]
v
50
-
0
1 3 ] 9 12
Radial Displacement / Radius{%) {Shear Strain/2)
shilt 4
HUGHES
PRESSUREMETER DATA Parikh Censultants, Inc.
Silicon Valley Rapid Teansit {Downtown) 2.1-05
Hole No. BH.76 Depth 73.5 last Flie E:\PC156.P
600
Figld Dala
Shear Modulus
Shear Modulus 2658 psi
450
Shear Modulus 32672 psi
Press.ura
{psi)
300
150 /
0
4 8 12 18
Radial Displacement / Radius{%})
shift &

HUGHES




PRESSUREMETER DATA Parikh Congultants, Inc.
Silicon Yatlay Rapid Transit (Downtown} 2-1-05
Hole Mo. BH-76 Deplh 95 feat File EAPC15T.P
200
Field Data
=m---- Sand Madel Cudva s
150 e THE HUGHES SAND MODEL
e . Water Prassure 45 psi
Pmss_ure Fell Friction Angle 33 deg
(psh Critical Friction Angle 32 dag
00 P S Lateral Stress 0 psi
Shear Modulus EDOD psi
a0
: {
o 3 8 9 12
Radial Displacement / Radius{%)
shift 4
HUGHES
PRESSUREMETER DATA Parikh Congultants, Inc.
Silicon Valley Rapid Transit {Downtawn} 2.1.05
Hele Mo. BH-78 Depth 95 fast Flig EX\PCAST.P
200
& & icid Dala
Slope of Log Normal Data *... *
]
g¥
150 ._.' i ,
L O Shear Strength 454 psi
. 9
- Limi .
Prassure - . [ ] imit Presgure 255 psi
ips) ®
o0
100 s
50
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Silicon Valley Rapid Transit Project —Tunnel Segment

Geotechnical Data Report

Downhole suspension logging was performed by GEOVision Geophysical Services to obtain P-
wave and S-wave velocities. A description of the test equipment, testing procedures and results
are presented in Appendix 4.
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APPENDIX 4 - P/S WAVE SUSPENSION LOGGING

TUNNEL SEGMENT OF SILICON VALLEY RAPID TRANSIT (SVRT) PROJECT
SAN JOSE, SANTA CLARA COUNTY, CALIFORNIA

INTRODUCTION

This appendix includes data from our geotechnical exploration performed for the proposed Tunnel
Segment of Silicon Valley Rapid Transit (SVRT) project in San Jose, Santa Clara County,
California. The fieldwork was performed between October 2004 and April 2005. The work was
performed generally in accordance with the project scope and technical specifications prepared by
Hatch Mott MacDonald/Bechtel team.

PURPOSE AND SCOPE

The purpose of this exploration was to perform soil borings and in-situ tests and to provide
subsurface data for the design team. The scope of work performed for this exploration included
drilling 76 rotary wash boreholes (Appendix 1), with majority of them on city streets. In addition,
the scope included the following: (1) performing vane shear tests in 23 boreholes (Appendix 2), (2)
performing pressuremeter tests in 19 boreholes (Appendix 3), (3) performing P/S wave suspension
logging in three boreholes (Appendix 4), and (4) installing vibrating wire piezometer in 17
boreholes (Appendix 5), and standpipe monitoring wells in two boreholes (Appendix 6). The
“Exploratory Borehole & In-Situ Test Program” is summarized on Table A4-1.

METHODLOGY OF EXPLORATION

P/S Wave Suspension Logging

GeoVision performed the downhole suspension logging to obtain P-wave and S-wave velocities in
BH-39, BH-68 & BH-79. A report entitled “ Suspension P & S Velocities in Boring BH-59, BH-68
and BH-79 — San Jose BART Extension Program”, dated March 2005, prepared by GeoVision is

attached with this appendix.
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In order for P-wave/S-wave suspension logging operation for the intended 200-foot depth, the three
borcholes were drilled to approximately 216 to 220 feet depth to provide a “rat hole” to
accommodate the suspension logging probe (OYO Model 170).

The probe receives control signals from, and sends the amplified receiver signals to, instrumentation
on the surfaced via an armored 7-conductor cable. The cable is wound onto the drum of a winch

and is used to support the probe. Cable travel is measured to provide probe depth data.

The entire probe is suspended by the cable and centered in the boring by nylon “whiskers,”
therefore, source motion is not coupled directly to the boring walls; rather, the source motion creates
a horizontally propagating impulsive pressure wave in the fluid filling the borehole and surrounding
the source. This pressure wave is converted to P and S-waves in the surrounding soil as it impinges

upon the borehole wall.

All boreholes were logged uncased, filled with bentonite based drilling fluid. The drilling fluid was
agitated immediately before deploying the P/S wave suspension logging. Prior to entering the
borehole, the mechanical and electronic depth counters were set to zero. The probe was lowered to
the bottom of the borehole, and then returned to grade, stopping at 0.5 m/1.6 feet intervals to collect
data. More detailed description of the operation and data is presented in the attached report by

GeoVision.

Very Truly Yours,
PARIKH CONSULTANTS, INC.

. Sl




Table A4-1

Exploratory Borehole & In-Situ Test Program
Silicon Valley Rapid Transit (SVRT) Project
Tunnel Segment
San Jose, California

7/26/2005
. Borin Station Offset In-Situ Tests Vib. Wire Piezometers
Exploration Deptf? (1) @ LRl ™M [TpeT ov ] Depth (ft) & Standpipe Wells
East Portal to Alum Rock Station
BH-56 425 566+11 42 L Portal - -
BH-57 425 569+16 18 L Tunnel VS 2 [95&295 -
BH-01 61.5 574+05 13 L Tunnel VS 3 [20,30&40 -
BH-02 75.0 578+07 23 R Tunnel PM 4 |39,50,58.5 & 60 25'& 52'
BH-03 90.0 581+81 14 L Tunnel Continuous Sampling (30" to 90") -
BH-04 91.5 590+51 10 L Tunnel VS 1 |45 20' & 52'
BH-05 92.5 598+17 55 R Tunnel - -
BH-06 82.5 599+61 28 R Tunnel PM 5 |44, 46,53.5,63.5 & 65 -
Alum Rock Station
BH-58 151.5 600+32 53 R Station Continuous Sampling (5' to 70") 30.5'
BH-59 200.5 602+37 146 L Station P/S Suspension Logging to 200" Standpipe Well to 217"
BH-60 152.2 604+20 61 L Station PM 11 |13, 15, 28, 33.5, 35, 43.5, 45, 73.5, 75, 97.5, 99
BH-61 151.5 605+84 41 L Station VS 12 |9, 11, 19.5,21.5, 30, 32, 39.5, 41.5, 49.5, 51.5, 64.5, 66.5
BH-62 151.0 607+05 47 L Station - -
BH-63 151.5 607+67 16 R Station VS 7 |13.5,15.5, 23,5, 34.5, 36.5, 49.5 & 51.5 81'
Alum Rock Station to Crossover/Downtown Station
BH-07 86.0 609+41 9 R Tunnel VS 2 |45&543 -
BH-08 91.0 615+75 64 R Tunnel PM 6 [53,54.5,63,64.5,73.5&75
BH-09 101.5 619+92 26 L Tunnel - 30'& 75'
BH-10 105.5 624+91 14 L Tunnel VS 1 |55 -
BH-11 110.0 627+54 14 L Tunnel Continuous Sampling (50' to 110°) -
BH-12 121.5 634+69 13 L Tunnel VS 1 |50 -
BH-13 131.5 640+81 13 L Tunnel PM 3 [93.5,1145& 116 30.5' & 100.5'
BH-14 127.0 642+52 15 L Tunnel - -
BH-15 128.0 645+69 97 L Tunnel Continuous Sampling (70' to 128") 30' & 90"
BH-16 116.5 650+33 25 L Tunnel VS 0 [Soil resistance higher than vane shear capacity
BH-17 107.5 654+44 24 L Tunnel - -
BH-18 100.5 660+03 24 L Tunnel PM 3 [74.5,76 & 86 -
BH-19 91.5 666+26 23 L Tunnel VS 1 |45 30' & 60’
BH-20 91.5 669+80 24 L Tunnel Continuous Sampling (30' to 90") -
BH-21 80.0 675+49 86 R Tunnel VS 2 |40&50 -
BH-50 150.5 681+71 5 L Tunnel VS 3 [9.5345&405 -
BH-52 150.5 684+09 6 L Tunnel Continuous Sampling (10' to 70") -
BH-53 149.0 685+43 17 L Tunnel PM 3 [25,45&55 -
BH-54 121.5 687+16 10 L Tunnel VS 3 [24,34&48 -
BH-55 150.0 688+35 11 L Tunnel PM 2 [25&45 -
Crossover/Downtown Station
BH-23 130.5 690+03 74 R Crossover VS 4 |14.6,17.1,38.5&44.6 -
BH-64 141.5 691+93 30 L Crossover PM 5 [23.5,25,53,545&74 -
BH-24 151.0 694+52 31 L Crossover Continuous Sampling (10' to 70") -
BH-65 149.0 695+58 16 L Crossover PM 7 |13, 15, 38, 40, 54, 111.5, & 113
BH-77 137.5 698+34 16 L Crossover VS 4 |14.1,19.1,24.2&39.1 -
BH-25 150.0 701+55 2 R Station PM 13 |21, 23, 48,50, 74, 76, 105.5, 107, 113, 114.5, 127.5, 129, 148.5 & 150
BH-66 130.0 702+51 29 L Station VS 3 [15.5,21.5&44 -
BH-68 216.0 703+72 69 R Station P/S Suspension Logging to 200’ 80, 83;§t;fisgls;z§za?::;?;)at s
BH-70 146.5 706+78 47 L Station Continuous Sampling (10' to 70") -
BH-71 148.0 707+62 18 L Station PM 6 [23.5, 25,435, 45,63.5 & 65
BH-72 162.5 709+40 22 L Station VS 5 |18, 20, 22,43 &45 -
BH-26 157.5 710+66 19 L Station - -
Crossover/Downtown Station to Diridon Station
BH-27 140.5 715+01 131 L Tunnel - -
BH-28 150.0 720+23 48 R Tunnel - -
BH-29 112.5 723+89 29 R Tunnel VS 1 |885 -
BH-30 110.5 728+02 31 R Tunnel - -
BH-31 100.0 731+55 10 L Tunnel PM 4 |725,74,825&84 30" & 60’
BH-32 925 733+31 38 L Tunnel - -

Exploratory Borehole & In-Situ Test Program (A4-1_final_07262005).xls Page 1




Table A4-1

Exploratory Borehole & In-Situ Test Program
Silicon Valley Rapid Transit (SVRT) Project
Tunnel Segment
San Jose, California

7/26/2005
Exploration Boring Station Offset Structure In-Situ Tests Vib. Wire Pi_ezometers
Depth (ft) ) | RIL Type | Oty | Depth (ft) & Standpipe Wells

Diridon Station
BH-33 150.8 735+14 52 L Station PM 12 |13, 15, 23, 25, 43.5, 45, 74.5, 76, 88.5, 90, 113.5 & 115
BH-73 150.5 736+58 41 L Station VS 5 19.7,115,195,21.5& 235
BH-74 150.5 738+28 32 R Station Continuous Sampling (10' to 70") 30'
BH-75 200.5 739+52 45 R Station - Standpipe Well to 200’
BH-76 152.5 741+02 70 R Station PM 9 |13, 15,25, 43.5, 45, 73.5, 75, 93.5 & 95 105
BH-34 150.8 744+65 79 R Station VS 8 [14.5,16.5,24.5, 26.5, 34.7, 44.5, 46.5 & 54.5

Diridon Station to West Portal
BH-35 78.0 750+49 77 R Tunnel Continuous Sampling (20' to 78') -
BH-36 81.0 755+33 101 R Tunnel - -
BH-37 82.5 760+60 53 L Tunnel VS 2 |425&525 20.5' & 60.5'
BH-38 95.5 765+24 5 L Tunnel PM 4 |43.5,51, 65 & 80 -
BH-39 96.0 768+77 17 R Tunnel VS 0 [Soil resistance higher than vane shear capacity
BH-40 68.5 775+76 75 L Tunnel Continuous Sampling (10' to 69") -
BH-41 60.0 781+35 12 L Tunnel VS | 3 |19.5, 29.5& 345 20" & 40'
BH-79 216.0 782+50 17 L |Tunnel/Vent Shaft| P/S Suspension Logging to 200’ 35.5', 75.5' & 118.5'
BH-42 62.5 785+37 | 19 L Tunnel PM | 6 [23,25 3335438445
BH-43 60.0 789+72 20 L Tunnel Continuous Sampling (5' to 60") -
BH-80 100.0 794+39 112 L Tunnel - AT
BH-44 61.5 798+28 20 L Tunnel VS 2 20 &30 -
BH-45 85.5 802+44 26 L Tunnel PM 4 |50, 58.5, 60 & 70 -
BH-46 60.0 809+36 9 L Tunnel Continuous Sampling (5' to 60") -
BH-47 61.5 813+52 52 L Tunnel VS 2 [22&245 20" & 40'
BH-48 86.5 818+34 15 R Tunnel PM 6 [30.5,32.5, 48.5, 50, 58.5 & 60
BH-49 775 824+28 66 L Tunnel -
BH-78 80.8 831+41 15 L Portal -

Note: Stations and offsets based on the April 2005, S1 track alignment.

Summary Borings Downhole Logging Continuous Sampling Pressuremeter Testing Vane Shear Testing Piezometer/Well Borings

Stations & Crossover 24 2 4 7 8 7

Tunnel 52 1 9 12 17 12

. Sampling Schedule for Tunnel Borings:
Sampling for tunnel borings focused on the 60" tunnel zone (20' above crown to 20" below invert of the 20' diameter tunnel).

. Sampling Schedule for Stations and Crossover :
Stations and crossover borings were drilled to approx. 150" depth in general. Shelby tubes or Pitcher barrels were taken in cohesive soils, and SPT sampler (2"
O.D. & 1.4" 1.D.) or Modified California sampler (3" O.D. & 2.43" 1.D.) were typically taken in granular soils.

. Continuous Sampling :
Continuous Pitcher Barrel or Shelby Tube samples (in cohesive soils) and driven SPT or MC samples (in granular soils) were taken throughout the 60' tunnel
zone at specified tunnel boring locations. Continuous Pitcher Barrel or Shelby Tube samples (in cohesive soils) and driven SPT or MC samples (in granular
soils) were taken from 10' to 70" at specified station boring locations.

. Vane Shear Borings :
Vane Shear tests were performed using Geonor H-10 Vane Borer equipment. Vane shear tests were not planned in granular soils and clay soils where the
strength exceeded the equipment capacity (2.1 ksf). Along the tunnel alignment, vane shear testing was typically attempted at the tunnel crown, center and
invert. Vane Shear tests were performed at specified depths of the station borings.

. Pressuremeter Borings:

Pressuremeter tests were performed by Hughes Insitu Engineering Inc. Both "pre-bored" and "self-boring" pressuremeter tests were conducted. A top-drive drill
rig was used for self-boring pressuremeter tests. In hard soils and gravelly soils, only the "pre-bored" type pressuremeter tests could be conducted. Along the
tunnel alignment, pressuremeter testing was typically attempted at the tunnel crown, center and invert. Pressuremeter tests were performed at specified depths
of the station borings.

. Downhole Logging :
GEOQVision Geophysical Services performed P/S suspension logging in borings at BH-59, BH-68 and 79.

. Noise and Vibration Testing :
Noise and vibration tests were performed at BH-03, BH-10, BH-15, BH-19, BH-23, BH-27, BH-35, BH-40 and BH-46

Exploratory Borehole & In-Situ Test Program (A4-1_final_07262005).xls Page 2
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INTRODUCTION

OYO suspension velocity measurements were performed in three land borings along the
proposed alignment of the San Jose BART extension. Suspension logging data acquisition was
performed between January 20 and March 2, 2005 by Rob Steller and Tony Martin of Geovision.
The work was performed under subcontract with Parikh Consultants, Inc, with David Wang as

the field liaison for Parikh.

This report describes the field measurements, data analysis, and results of this work.



SCOPE OF WORK

This report presents the results of suspension velocity measurements collected between January
20 and March 2, 2005, in the uncased borings located in San Jose, California, as designated
below. The purpose of these studies was to supplement stratigraphic information obtained from
Parikh’s soil sampling program and to acquire shear wave velocities and compressional wave
velocities as a function of depth, which, in turn, can be used to characterize ground response to

earthquake motion.

BORING DATE COORDINATES
DESIGNATION LOGGED NORTHING EASTING
BH-59 2/7/05 1953550.6 6164952.0
BH-68 1/20/05 1947803.1 6157096.3
BH-79 3/2/05 1948693.6 6151561.5

Table 1. Boring locations and logging dates

The OYO Model 170 Suspension Logging Recorder and Suspension Logging Probe were used to
obtain in-situ horizontal shear and compressional wave velocity measurements at 0.5 m intervals.
The acquired data was analyzed and a profile of velocity versus depth was produced for both

compressional and horizontally polarized shear waves.

A detailed reference for the velocity measurement techniques used in this study is:

Guidelines for Determining Design Basis Ground Motions, Report TR-102293,

Electric Power Research Institute, Palo Alto, California, November 1993,

Sections 7 and 8.



SUSPENSION INSTRUMENTATION

Suspension soil velocity measurements were performed using the Model 170 Suspension
Logging system, manufactured by OYO Corporation. This system directly determines the
average velocity of a 1.0 m high segment of the soil column surrounding the boring of interest by
measuring the elapsed time between arrivals of a wave propagating upward through the soil
column. The receivers that detect the wave, and the source that generates the wave, are moved

as a unit in the boring producing relatively constant amplitude signals at all depths.

The suspension system probe consists of a combined reversible polarity solenoid horizontal
shear-wave source (Sp) and compressional-wave source (P), joined to two biaxial receivers by a
flexible isolation cylinder, as shown in Figure 1. The separation of the two receivers is 1.0 m,
allowing average wave velocity in the region between the receivers to be determined by
inversion of the wave travel time between the two receivers. The total length of the probe as
used in this survey is 5.8 m, with the center point of the receiver pair 3.7 m above the bottom end
of the probe. The probe receives control signals from, and sends the amplified receiver signals
to, instrumentation on the surface via an armored 7 conductor cable. The cable is wound onto
the drum of a winch and is used to support the probe. Cable travel is measured to provide probe

depth data.

The entire probe is suspended by the cable and centered in the boring by nylon "whiskers",
therefore, source motion is not coupled directly to the boring walls; rather, the source motion
creates a horizontally propagating impulsive pressure wave in the fluid filling the boring and
surrounding the source. This pressure wave is converted to P and Syy-waves in the surrounding
soil and rock as it impinges upon the boring wall. These waves propagate through the soil and
rock surrounding the boring, in turn causing a pressure wave to be generated in the fluid
surrounding the receivers as the soil waves pass their location. Separation of the P and Sy-

waves at the receivers is performed using the following steps:



Orientation of the horizontal receivers is maintained parallel to the axis of the source,
maximizing the amplitude of the recorded Sy-wave signals.

At each depth, Sy-wave signals are recorded with the source actuated in opposite directions,
producing Sp-wave signals of opposite polarity, providing a characteristic Sy-wave
signature distinct from the P-wave signal.

The 2.14 m separation of source and receiver 1 permits the P-wave signal to pass and damp
significantly before the slower Sy-wave signal arrives at the receiver. In faster soils or rock,
the isolation cylinder is extended to allow greater separation of the P- and Syy-wave signals.
In saturated soils, the received P-wave signal is typically of much higher frequency than the
received Sy-wave signal, permitting additional separation of the two signals by low pass
filtering.

Direct arrival of the original pressure pulse in the fluid is not detected at the receivers
because the wavelength of the pressure pulse in fluid is significantly greater than the
dimension of the fluid annulus surrounding the probe (meter versus centimeter scale),

preventing significant energy transmission through the fluid medium.

In operation, a distinct, repeatable pattern of impulses is generated at each depth as follows:

1.

The source is fired in one direction producing dominantly horizontal shear with some vertical
compression, and the signals from the horizontal receivers situated parallel to the axis of
motion of the source are recorded.

The source is fired again in the opposite direction and the horizontal receiver signals are
recorded.

The source is fired again and the vertical receiver signals are recorded. The repeated source
pattern facilitates the picking of the P and Sy-wave arrivals; reversal of the source changes

the polarity of the Sy-wave pattern but not the P-wave pattern.

The data from each receiver during each source activation is recorded as a different channel on

the recording system. The Model 170 has six channels (two simultaneous recording channels),

each with a 12 bit 1024 sample record. The recorded data is displayed on a CRT display and on

paper tape output as six channels with a common time scale. Data is stored on 3.5 inch floppy

diskettes for further processing. Up to 8 sampling sequences can be summed to improve the

signal to noise ratio of the signals.



Review of the displayed data on the CRT or paper tape allows the operator to set the gains,
filters, delay time, pulse length (energy), sample rate, and summing number to optimize the
quality of the data before recording. Verification of the calibration of the Model 170 digital
recorder is performed every twelve months using a NIST traceable frequency source and

counter, as outlined in Appendix B.



SUSPENSION MEASUREMENT PROCEDURES

All borings were logged uncased, filled with bentonite based drilling fluid. Prior to entering the

boring, the mechanical and electronic depth counters were set to zero. The probe was lowered to

the bottom of the boring, then returned to grade, stopping at 0.5 m intervals to collect data, as

summarized on the following page.

At each measurement depth the measurement sequence of two opposite horizontal records and

one vertical record was performed, and the gains were adjusted as required. The data from each

depth was printed on paper tape, checked, and recorded on diskette before moving to the next

depth.

Upon completion of the measurements, the probe zero depth indication at grade was verified

prior to removal from the boring.

DEPTH

DEPTH AS

LOST TO

SAMPLE

I\?L?SII?)NE% NUR,\;JE';'ER RANGE DRILLED SLOUGH/COLLAPSE INTERVAL Lc?ég,ED
(METERS) (METERS) (METERS) (METERS)
BH-59 45-615 65.8 0.6 0.5 2/7/05
BH-68 4.0-63.5 67.2 0.0 0.5 1/20/05
BH-79 1.5-61.0 65.8 1.1 0.5 3/2/05

Table 2. Logging dates and depth ranges




SUSPENSION DATA ANALYSIS

The recorded digital records were analyzed to locate the first minima on the vertical axis records,
indicating the arrival of P-wave energy. The difference in travel time between receiver 1 and
receiver 2 (R1-R2) arrivals was used to calculate the P-wave velocity for that 1.0 m segment of
the soil column. When observable, P-wave arrivals on the horizontal axis records were used to

verify the velocities determined from the vertical axis data.

The P-wave velocity calculated from the travel time over the 2.14 m interval from source to
receiver 1 (S-R1) was calculated and plotted for quality assurance of the velocity derived from
the travel time between receivers. In this analysis, the depth values as recorded were increased
by 1.57 m to correspond to the mid-point of the 2.14 m S-R1 interval, as illustrated in Figure 1.
Travel times were obtained by picking the first break of the P-wave signal at receiver 1 and
subtracting 3.9 milliseconds, the calculated and experimentally verified delay from source
trigger pulse (beginning of record) to source impact. This delay corresponds to the duration of

acceleration of the solenoid before impact.

The recorded digital records were studied to establish the presence of clear Sy-wave pulses, as
indicated by the presence of opposite polarity pulses on each pair of horizontal records. Ideally,
the Syy-wave signals from the 'normal’ and 'reverse' source pulses are very nearly inverted images
of each other. Digital FFT - IFFT lowpass filtering is often used to remove higher frequency P-
wave signals from the Sy-wave signal. In this data, no filtering was required due to the very low
level of the P-wave signal. Different filter cutoffs were used to separate P- and Sy-waves at
different depths, ranging from 400 Hz in the slowest zones to 2500 Hz in the regions of highest
velocity. At each depth, the filter frequency was selected to be at least twice the fundamental

frequency of the Syy-wave signal being filtered.



Generally, the first maxima was picked for the 'normal’ signals and the first minima for the
'reverse’ signals, although other points on the waveform were used if the first pulse was distorted.
The absolute arrival time of the 'normal’ and 'reverse' signals may vary by +/- 0.2 milliseconds,
due to differences in the actuation time of the solenoid source caused by constant mechanical
bias in the source or by boring inclination. This variation does not affect the R1-R2 velocity
determinations, as the differential time is measured between arrivals of waves created by the
same source actuation. The final velocity value is the average of the values obtained from the

'normal’ and 'reverse' source actuations.

As with the P-wave data, Sy-wave velocity calculated from the travel time over the 2.14 m
interval from source to receiver 1 was calculated and plotted for verification of the velocity
derived from the travel time between receivers. In this analysis, the depth values were increased
by 1.57 m to correspond to the mid-point of the 2.14 m S-R1 interval. Travel times were
obtained by picking the first break of the Sy-wave signal at the near receiver and subtracting 3.9
milliseconds, the calculated and experimentally verified delay from the beginning of the record

at the source trigger pulse to source impact.

Figure 2 shows an example of R1 - R2 measurements on a 1500 Hz low pass filtered record. In
Figure 2, the time difference over the 1.0 m interval of 0.57 milliseconds for the horizontal
normal (Hpy) signal is equivalent to an Sy-wave velocity of 1770 m/sec. Whenever possible,
time differences were determined from several phase points on the Sy-waveform records to
verify the data obtained from the first arrival of the Syy-wave pulse. Figure 3 displays the same
record before filtering of the Syy-waveform record with an 1500 Hz FFT - IFFT digital lowpass
filter, illustrating the presence of higher frequency P-wave energy at the beginning of the record,

and distortion of the lower frequency Sy-wave by residual P-wave signal.



SUSPENSION RESULTS

Suspension R1-R2 P- and Sy-wave velocities are plotted in Figures 4 — 6. The suspension
velocity data presented in these Figures are presented in Tables 3 — 5. P- and Sy-wave velocity
data from R1-R2 analysis and quality assurance analysis of S-R1 data are plotted together in
Figures A1 — A3 to aid in visual comparison. It must be noted that R1-R2 data is an average
velocity over a 1.0 m segment of the soil column; S-R1 data is an average over 2.14 m, creating
a significant smoothing relative to the R1-R2 plots. S-R1 data are presented in tabular format in
Tables A1 — A3. Good correspondence between the shape of the P- and Sy-wave velocity
curves is observed for all these data sets. The velocities derived from S-R1 and R1-R2 data are

in excellent agreement, providing verification of the higher resolution R1-R2 data.

Calibration procedures and records for the suspension measurement system are presented in

Appendix B.

SUMMARY

Discussion of Suspension Results

Both P- and Sy-wave velocities were measured using the Suspension Method in three land
borings at depths up to 63.5 m below grade in San Jose, California. All borings were located in,
or adjacent to, city streets, but no significant signal contamination from cultural vibration was

observed.



Quality Assurance

These velocity measurements along the proposed alignment of the San Jose BART extension
were performed using industry-standard or better methods for both measurements and analyses.

All work was performed under Geovision quality assurance procedures, which include:

e Use of NIST-traceable calibrations, where applicable, for field and laboratory
instrumentation

e Use of standard field data logs

e Use of independent verification of data by comparison of receiver-to-receiver and source-to-
receiver velocities

e Independent review of calculations and results by a registered professional engineer,

geologist, or geophysicist.

Data Reliability

P- and Sy-wave velocity measurement using the Suspension Method gives average velocities
over a 1.0 m interval of depth. This high resolution results in the scatter of values shown in the
graphs. Individual measurements are very reliable with estimated precision of +/- 5%.

Standardized field procedures and quality assurance checks add to the reliability of these data.
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Figure 4. Boring BH-59, Suspension P- and Sy-wave velocities
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Depth Pick Times Velocity

Far-Hn Far-Hr Far-Vv Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
(m) (feet) (millisec) | (millisec) | (millisec) | (millisec) [ (millisec) [ (millisec) | (m/sec) | (m/sec) (ft/sec) (ft/sec)
4.0 13.1 18.65 18.95 6.02
4.5 14.8 23.35 23.15 7.31 17.65 17.70 6.45 179 1163 588 3815
5.0 16.4 24.35 24.20 6.75 18.10 18.20 6.09 163 1515 536 4971
5.5 18.0 23.90 24.00 7.36 19.50 19.50 6.38 225 1020 737 3348
6.0 19.7 24.10 24.15 7.07 18.10 18.15 6.08 167 1010 547 3314
6.5 21.3 24.75 24.85 6.72 18.50 18.55 5.68 159 962 523 3155
7.0 23.0 22.95 23.05 6.75 16.75 16.80 5.58 161 858 527 2816
7.5 24.6 22.40 22.45 6.23 15.90 16.05 5.39 155 1190 509 3906
8.0 26.2 21.85 21.95 6.08 15.70 15.80 5.39 163 1460 533 4790
8.5 27.9 21.40 21.50 6.02 14.55 14.60 5.34 145 1460 477 4790
9.0 29.5 21.20 21.30 5.99 15.20 15.30 5.35 167 1562 547 5126
9.5 31.2 19.85 20.00 5.98 15.50 15.60 5.36 229 1613 750 5292
10.0 32.8 20.30 20.45 5.96 15.40 15.55 5.33 204 1575 670 5167
10.5 34.4 21.00 21.15 5.98 15.55 15.70 5.34 183 1563 602 5126
11.0 36.1 21.36 21.48 5.99 15.72 15.84 5.34 177 1538 582 5047
115 37.7 21.20 21.32 5.99 15.68 15.82 5.33 181 1515 595 4971
12.0 39.4 21.12 21.24 5.98 15.88 16.04 5.32 192 1527 629 5009
12.5 41.0 21.28 21.42 5.95 16.02 16.16 5.29 190 1527 624 5009
13.0 42.7 20.66 20.76 5.94 15.06 15.16 5.29 179 1550 586 5087
135 44.3 19.76 19.82 5.91 13.96 14.12 5.27 174 1550 571 5087
14.0 45.9 19.36 19.46 5.92 13.64 13.76 5.29 175 1587 575 5208
14.5 47.6 18.82 18.96 5.90 12.98 13.12 5.26 171 1562 562 5126
15.0 49.2 18.50 18.64 5.89 13.22 13.38 5.27 190 1600 623 5249
15.5 50.9 17.46 17.62 5.87 13.56 13.70 5.26 256 1639 839 5378
16.0 52.5 17.44 17.58 5.88 13.54 13.66 5.26 256 1613 839 5292
16.5 54.1 17.74 17.88 5.88 13.26 13.40 5.25 223 1587 732 5208
17.0 55.8 17.50 17.64 5.87 12.76 12.88 5.25 211 1600 691 5249
175 57.4 17.10 17.20 5.86 12.54 12.66 5.25 220 1639 721 5378
18.0 59.1 16.18 16.32 5.92 11.98 12.10 5.31 238 1639 779 5378
18.5 60.7 15.56 15.70 6.03 11.34 11.46 5.47 236 1770 776 5807
19.0 62.3 15.06 15.18 5.90 10.82 10.98 5.34 237 1786 777 5859
19.5 64.0 14.66 14.78 5.86 10.56 10.70 5.33 244 1887 802 6190
20.0 65.6 14.48 14.60 5.84 11.06 11.18 5.28 292 1786 959 5859
20.5 67.3 14.44 14.52 5.86 11.68 11.80 5.18 365 1481 1197 4861
21.0 68.9 14.94 15.06 5.95 12.12 12.26 5.23 356 1399 1168 4589
21.5 70.5 15.48 15.58 5.80 12.24 12.38 5.25 311 1802 1019 5911
22.0 72.2 15.34 15.46 5.81 11.64 11.78 5.22 271 1695 889 5561
22.5 73.8 15.08 15.24 5.79 11.18 11.34 5.19 256 1653 841 5423
23.0 75.5 14.36 14.50 5.75 10.36 10.52 5.14 251 1639 822 5378
23.5 77.1 14.24 14.38 5.71 10.40 10.56 5.11 261 1681 857 5514
24.0 78.7 14.52 14.68 5.70 11.16 11.32 5.16 298 1835 976 6020
24.5 80.4 14.62 14.76 5.73 11.68 11.78 5.20 338 1869 1108 6132
25.0 82.0 14.80 14.98 5.77 12.14 12.30 5.26 375 1942 1229 6371
25.5 83.7 15.22 15.36 5.82 12.72 12.86 5.27 400 1835 1312 6020
26.0 85.3 15.72 15.88 5.87 12.28 12.44 5.26 291 1639 954 5378
26.5 86.9 16.44 16.62 5.88 11.98 12.14 5.25 224 1600 734 5249
27.0 88.6 15.90 16.06 5.86 11.80 11.96 5.24 244 1600 800 5249
27.5 90.2 15.26 15.38 5.86 11.52 11.64 5.24 267 1613 877 5292
28.0 91.9 14.52 14.66 5.83 10.86 11.00 5.21 273 1626 896 5335
28.5 93.5 14.10 14.22 5.79 10.36 10.52 5.18 269 1626 882 5335

Table 3. Boring BH-59, Suspension R1-R2 depth,

pick times, and velocities
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Depth Pick Times Velocity

Far-Hn Far-Hr Far-Vv Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
(m) (feet) (millisec) | (millisec) | (millisec) | (millisec) [ (millisec) [ (millisec) | (m/sec) | (m/sec) (ft/sec) (ft/sec)
29.0 95.1 13.62 13.70 5.75 9.94 10.04 5.15 272 1667 894 5468
29.5 96.8 13.32 13.48 5.73 9.80 9.98 5.14 285 1681 935 5514
30.0 98.4 13.06 13.16 5.73 10.04 10.18 5.17 333 1786 1094 5859
30.5 100.1 12.72 12.86 5.69 10.18 10.30 5.15 392 1852 1287 6076
31.0 101.7 12.62 12.76 5.68 10.06 10.18 5.15 389 1887 1277 6190
315 103.3 12.60 12.72 5.69 9.80 9.86 5.13 353 1786 1159 5859
32.0 105.0 12.52 12.64 5.68 9.40 9.54 5.11 322 1770 1055 5807
32.5 106.6 12.88 13.04 5.69 9.92 10.08 5.14 338 1835 1108 6020
33.0 108.3 12.96 13.12 5.71 10.24 10.38 5.18 366 1887 1202 6190
33.5 109.9 13.32 13.46 5.74 10.82 10.96 5.22 400 1923 1312 6309
34.0 111.5 13.56 13.72 5.77 11.32 11.48 5.23 446 1869 1465 6132
34.5 113.2 14.06 14.20 5.81 11.32 11.44 5.23 364 1739 1193 5706
35.0 114.8 14.52 14.62 5.86 11.06 11.18 5.26 290 1653 951 5423
35.5 116.5 14.42 14.54 5.85 10.86 11.00 5.25 282 1653 924 5423
36.0 118.1 14.20 14.32 5.85 10.74 10.86 5.24 289 1639 948 5378
36.5 119.8 14.08 14.18 5.85 10.66 10.80 5.24 294 1639 965 5378
37.0 121.4 13.62 13.72 5.84 10.26 10.42 5.23 300 1639 985 5378
375 123.0 13.12 13.26 5.80 9.88 10.04 5.20 310 1653 1016 5423
38.0 124.7 12.56 12.70 5.76 9.44 9.58 5.15 321 1653 1052 5423
38.5 126.3 12.14 12.28 5.72 9.08 9.24 5.12 328 1653 1076 5423
39.0 128.0 11.94 12.06 5.68 8.94 9.08 511 334 1739 1097 5706
39.5 129.6 11.48 11.58 5.64 8.94 9.06 5.11 395 1887 1297 6190
40.0 131.2 11.16 11.30 5.65 8.90 9.06 5.13 444 1923 1458 6309
40.5 132.9 11.30 11.48 5.65 9.16 9.34 5.13 467 1923 1533 6309
41.0 134.5 11.40 11.58 5.66 9.12 9.26 5.12 435 1852 1426 6076
41.5 136.2 11.32 11.48 5.65 8.90 9.06 5.12 413 1869 1356 6132
42.0 137.8 11.28 11.40 5.65 9.02 9.16 5.14 444 1961 1458 6433
42.5 139.4 11.30 11.44 5.65 9.22 9.34 5.13 478 1923 1570 6309
43.0 141.1 11.48 11.54 5.68 9.14 9.24 5.14 431 1852 1414 6076
43.5 142.7 11.38 11.50 5.65 8.94 9.08 5.12 412 1887 1350 6190
44.0 144.4 11.60 11.74 5.67 9.58 9.72 5.15 495 1923 1624 6309
44.5 146.0 12.10 12.22 5.70 10.02 10.14 5.18 481 1923 1577 6309
45.0 147.6 12.60 12.74 5.72 10.08 10.24 5.19 398 1869 1307 6132
45.5 149.3 12.92 13.04 5.74 10.38 10.54 5.20 397 1835 1302 6020
46.0 150.9 13.10 13.22 5.75 10.66 10.76 5.19 408 1802 1339 5911
46.5 152.6 13.68 13.80 5.79 10.66 10.76 5.20 330 1709 1083 5608
47.0 154.2 14.22 14.36 5.81 10.96 11.10 5.23 307 1724 1006 5657
47.5 155.8 14.10 14.22 5.83 11.06 11.22 5.25 331 1739 1086 5706
48.0 157.5 14.20 14.34 5.85 11.28 11.42 5.27 342 1724 1124 5657
48.5 159.1 14.58 14.70 5.86 11.52 11.64 5.26 327 1681 1072 5514
49.0 160.8 14.84 14.98 5.89 11.50 11.64 5.27 299 1626 982 5335
49.5 162.4 15.06 15.18 5.90 11.46 11.62 5.28 279 1626 916 5335
50.0 164.0 15.00 15.12 5.90 11.68 11.82 5.29 302 1639 991 5378
50.5 165.7 14.80 14.96 5.92 11.58 11.72 5.29 310 1600 1016 5249
51.0 167.3 14.94 15.06 5.93 11.36 11.50 5.29 280 1575 919 5167
51.5 169.0 14.80 14.94 5.89 11.22 11.36 5.26 279 1587 916 5208
52.0 170.6 14.60 14.72 5.89 11.10 11.22 5.26 286 1587 937 5208
52.5 172.2 14.42 14.54 5.87 10.90 11.02 5.24 284 1600 932 5249
53.0 173.9 14.28 14.40 5.85 10.84 10.96 5.24 291 1626 954 5335
53.5 175.5 14.06 14.18 5.85 10.84 10.96 5.25 311 1653 1019 5423

Table 3, continued. Boring BH-59, Suspension R1-R2 depth,
pick times, and velocities
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Depth Pick Times Velocity
Far-Hn Far-Hr Far-V Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
(m) (feet) (millisec) (millisec) (millisec) (millisec) (millisec) (millisec) | (m/sec) | (m/sec) (ft/sec) (ft/sec)
54.0 177.2 13.82 13.98 5.85 10.54 10.70 5.25 305 1653 1000 5423
54.5 178.8 13.92 14.06 5.84 10.66 10.80 5.24 307 1667 1006 5468
55.0 180.4 13.88 14.02 5.84 10.66 10.80 5.24 311 1667 1019 5468
55.5 182.1 13.86 13.96 5.85 10.52 10.66 5.25 301 1667 988 5468
56.0 183.7 13.44 13.54 5.83 10.40 10.52 5.24 330 1681 1083 5514
56.5 185.4 13.02 13.10 5.81 9.98 10.10 5.21 331 1667 1086 5468
57.0 187.0 12.62 12.76 5.80 9.54 9.64 5.19 323 1639 1058 5378
57.5 188.6 12.30 12.42 5.77 9.08 9.20 5.17 311 1653 1019 5423
58.0 190.3 11.84 12.00 5.75 8.82 8.98 5.16 331 1695 1086 5561
58.5 191.9 11.34 11.50 5.73 8.70 8.88 5.16 380 1770 1247 5807
59.0 193.6 11.24 11.42 5.71 8.96 9.14 5.17 439 1835 1439 6020
59.5 195.2 11.56 11.74 5.72 9.28 9.38 5.17 431 1802 1414 5911
60.0 196.9 12.38 12.52 5.75 10.02 10.18 5.19 426 1802 1396 5911
60.5 198.5 12.82 12.98 5.77 10.56 10.74 5.22 444 1835 1458 6020
61.0 200.1 13.28 13.48 5.79 10.96 11.14 5.24 429 1818 1408 5965
61.5 201.8 13.78 13.94 5.83 11.22 11.34 5.26 388 1770 1272 5807

Table 3, continued. Boring BH-59, Suspension R1-R2 depth,
pick times, and velocities
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Figure 5. Boring BH-68, Suspension P- and Sy-wave velocities
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Depth Pick Times Velocity

Far-Hn Far-Hr Far-Vv Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
(m) (feet) (millisec) | (millisec) | (millisec) | (millisec) [ (millisec) [ (millisec) | (m/sec) | (m/sec) (ft/sec) (ft/sec)
4.0 13.1 22.35 22.45 9.68 16.10 16.25 7.32 161 424 527 1390
4.5 14.8 21.24 21.54 9.31 15.18 15.42 7.27 164 490 539 1608
5.0 16.4 21.02 21.06 8.97 15.18 15.16 7.06 170 524 559 1718
5.5 18.0 19.56 19.66 8.84 13.20 13.26 7.17 157 599 514 1965
6.0 19.7 18.64 18.78 8.59 11.82 11.98 6.93 147 602 482 1976
6.5 21.3 16.90 16.88 8.80 11.26 11.16 6.85 176 513 578 1682
7.0 23.0 15.68 15.88 8.55 11.12 11.40 6.86 221 592 726 1941
7.5 24.6 15.42 15.24 8.17 11.62 11.44 6.64 263 654 863 2144
8.0 26.2 16.40 16.60 8.03 12.06 12.26 6.48 230 645 756 2117
8.5 27.9 15.94 16.36 6.98 12.58 13.14 5.71 304 787 997 2583
9.0 29.5 16.06 16.50 6.43 12.68 13.20 5.35 299 926 982 3038
9.5 31.2 17.38 17.50 6.43 13.72 13.82 5.38 272 952 894 3125
10.0 32.8 18.18 18.30 5.91 14.16 14.28 5.26 249 1538 816 5047
10.5 34.4 18.68 18.90 5.89 14.44 14.62 5.25 235 1563 770 5126
11.0 36.1 18.82 18.98 5.94 14.92 15.02 5.28 254 1515 835 4971
115 37.7 18.72 18.90 5.89 14.16 14.28 5.23 218 1515 715 4971
12.0 39.4 18.94 19.06 5.92 13.38 13.50 5.26 180 1515 590 4971
12.5 41.0 18.44 18.56 5.90 13.00 13.10 5.24 183 1515 602 4971
13.0 42.7 18.08 18.18 5.82 12.96 13.06 5.21 195 1639 641 5378
135 44.3 17.32 17.44 5.86 12.88 13.02 5.25 226 1639 741 5378
14.0 45.9 16.90 17.04 5.86 12.72 12.84 5.24 239 1600 783 5249
14.5 47.6 16.60 16.72 5.88 12.70 12.82 5.25 256 1587 841 5208
15.0 49.2 16.38 16.52 5.77 12.24 12.36 5.18 241 1695 791 5561
15.5 50.9 16.84 16.98 5.83 12.30 12.44 5.20 220 1587 723 5208
16.0 52.5 16.84 16.96 5.78 12.60 12.74 5.18 236 1667 776 5468
16.5 54.1 16.40 16.54 5.77 12.56 12.70 5.16 260 1639 854 5378
17.0 55.8 15.76 15.96 5.71 12.08 12.28 5.11 272 1653 892 5423
175 57.4 16.10 16.26 5.71 12.44 12.62 5.11 274 1667 899 5468
18.0 59.1 16.42 16.56 5.71 12.40 12.54 5.12 249 1695 816 5561
18.5 60.7 16.50 16.58 5.70 12.16 12.24 5.13 230 1754 756 5756
19.0 62.3 16.08 16.22 5.72 12.26 12.38 5.17 261 1818 857 5965
19.5 64.0 15.82 15.96 5.74 12.58 12.70 5.18 308 1770 1009 5807
20.0 65.6 16.02 16.16 5.75 12.20 12.28 5.16 260 1709 852 5608
20.5 67.3 16.40 16.48 5.74 12.02 12.10 5.17 228 1739 749 5706
21.0 68.9 15.78 15.94 5.83 11.62 11.74 5.27 239 1786 785 5859
21.5 70.5 15.12 15.24 5.90 11.28 11.42 5.36 261 1869 857 6132
22.0 72.2 14.58 14.72 5.91 10.96 11.12 5.36 277 1818 909 5965
22.5 73.8 14.00 14.08 5.77 10.44 10.56 5.24 282 1869 927 6132
23.0 75.5 13.58 13.70 5.78 10.48 10.60 5.20 323 1724 1058 5657
23.5 77.1 14.04 14.16 5.90 11.58 11.68 5.31 405 1695 1328 5561
24.0 78.7 12.98 13.06 5.86 10.72 10.82 5.27 444 1695 1458 5561
24.5 80.4 16.04 16.04 5.93 13.06 13.16 5.32 341 1653 1120 5423
25.0 82.0 13.90 13.84 5.84 11.00 11.00 5.24 348 1667 1143 5468
25.5 83.7 13.18 13.22 5.86 10.72 10.78 5.27 408 1681 1339 5514
26.0 85.3 13.22 13.26 5.86 10.42 10.38 5.27 352 1681 1155 5514
26.5 86.9 16.02 16.20 5.83 11.04 11.16 5.22 200 1626 655 5335
27.0 88.6 16.32 16.46 5.88 10.66 10.78 5.27 176 1639 579 5378
27.5 90.2 14.04 14.14 5.62 10.58 10.64 5.03 287 1709 943 5608
28.0 91.9 13.84 13.94 5.69 10.80 10.90 5.13 329 1786 1079 5859
28.5 93.5 14.10 14.22 5.76 11.26 11.38 5.21 352 1802 1155 5911
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Depth Pick Times Velocity

Far-Hn Far-Hr Far-Vv Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
(m) (feet) (millisec) | (millisec) | (millisec) | (millisec) [ (millisec) [ (millisec) | (m/sec) | (m/sec) (ft/sec) (ft/sec)
29.0 95.1 14.96 15.06 5.71 12.24 12.36 5.15 369 1770 1211 5807
29.5 96.8 15.76 15.82 5.80 12.96 13.04 5.20 358 1681 1176 5514
30.0 98.4 15.60 15.68 5.76 12.40 12.48 5.17 313 1695 1025 5561
30.5 100.1 15.70 15.76 5.82 12.48 12.56 5.22 312 1653 1022 5423
31.0 101.7 15.56 15.66 5.80 12.70 12.80 5.19 350 1639 1147 5378
315 103.3 15.74 15.82 5.78 11.68 11.78 5.15 247 1587 810 5208
32.0 105.0 15.98 16.08 5.77 11.54 11.64 5.15 225 1613 739 5292
325 106.6 14.82 14.86 5.74 10.98 11.06 5.13 262 1653 859 5423
33.0 108.3 15.26 15.34 5.82 11.52 11.64 5.24 269 1709 882 5608
33.5 109.9 14.32 14.34 5.69 10.96 10.98 5.13 298 1786 976 5859
34.0 111.5 13.22 13.26 5.62 9.90 10.02 5.06 305 1786 1000 5859
34.5 113.2 12.94 13.02 5.67 9.98 10.08 5.12 339 1802 1112 5911
35.0 114.8 12.08 12.22 5.63 10.32 10.44 5.08 565 1802 1854 5911
35.5 116.5 12.20 12.06 5.55 9.46 9.50 4.99 377 1802 1238 5911
36.0 118.1 12.80 12.82 5.53 9.18 9.26 4.98 279 1835 914 6020
36.5 119.8 12.60 12.74 5.58 10.08 10.22 5.06 397 1942 1302 6371
37.0 121.4 12.70 12.88 5.64 10.50 10.64 5.13 450 1942 1478 6371
375 123.0 13.52 13.66 5.69 11.10 11.24 5.17 413 1923 1356 6309
38.0 124.7 14.00 14.14 5.72 11.68 11.82 5.19 431 1869 1414 6132
38.5 126.3 14.58 14.74 5.76 11.74 11.88 5.20 351 1786 1151 5859
39.0 128.0 15.18 15.26 5.79 11.80 11.90 5.20 297 1681 974 5514
39.5 129.6 15.46 15.54 5.81 12.06 12.16 5.21 295 1653 968 5423
40.0 131.2 15.58 15.68 5.79 12.08 12.18 5.18 286 1639 937 5378
40.5 132.9 15.44 15.52 5.81 11.74 11.86 5.20 272 1639 892 5378
41.0 134.5 15.42 15.52 5.79 11.74 11.86 5.18 272 1639 894 5378
41.5 136.2 15.48 15.60 5.77 11.88 11.96 5.17 276 1653 906 5423
42.0 137.8 15.48 15.54 5.80 11.54 11.58 5.20 253 1667 831 5468
42.5 139.4 15.70 15.74 5.79 11.94 12.02 5.19 267 1653 877 5423
43.0 141.1 15.42 15.48 5.78 12.16 12.26 5.18 309 1681 1013 5514
43.5 142.7 15.48 15.54 5.80 12.04 12.12 5.21 292 1695 957 5561
44.0 144.4 15.46 15.58 5.81 11.92 12.00 5.20 281 1639 922 5378
44.5 146.0 15.20 15.30 5.80 11.52 11.62 5.18 272 1626 892 5335
45.0 147.6 15.08 15.18 5.78 11.20 11.30 5.16 258 1626 846 5335
45.5 149.3 14.64 14.70 5.77 11.02 11.14 5.17 279 1653 914 5423
46.0 150.9 14.10 14.18 5.78 10.80 10.88 5.19 303 1681 994 5514
46.5 152.6 13.72 13.82 5.77 10.62 10.74 5.19 324 1709 1062 5608
47.0 154.2 13.38 13.48 5.76 10.48 10.58 5.18 345 1739 1131 5706
47.5 155.8 13.62 13.62 5.78 10.56 10.56 5.20 327 1724 1072 5657
48.0 157.5 13.34 13.32 5.83 10.18 10.30 5.22 324 1639 1062 5378
48.5 159.1 12.90 12.94 5.77 9.76 9.86 5.17 322 1653 1055 5423
49.0 160.8 12.42 12.46 5.74 9.42 9.54 5.14 338 1653 1108 5423
49.5 162.4 12.00 12.06 5.70 9.32 9.34 5.10 370 1667 1215 5468
50.0 164.0 11.72 11.80 5.69 8.84 8.96 5.08 350 1653 1147 5423
50.5 165.7 11.40 11.50 5.64 8.72 8.88 5.08 377 1786 1238 5859
51.0 167.3 11.42 11.50 5.65 9.10 9.16 5.10 429 1802 1408 5911
51.5 169.0 11.50 11.60 5.65 9.10 9.22 5.10 418 1818 1373 5965
52.0 170.6 12.06 12.14 5.67 9.80 9.90 5.11 444 1786 1458 5859
52.5 172.2 12.54 12.58 5.72 10.30 10.40 5.18 452 1852 1485 6076
53.0 173.9 13.02 13.14 5.76 10.48 10.62 5.20 395 1802 1297 5911
53.5 175.5 13.56 13.64 5.79 11.08 11.20 5.21 407 1709 1334 5608
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Depth Pick Times Velocity

Far-Hn Far-Hr Far-V Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
(m) (feet) (millisec) (millisec) (millisec) (millisec) (millisec) (millisec) | (m/sec) | (m/sec) (ft/sec) (ft/sec)
54.0 177.2 13.92 14.02 5.78 11.24 11.34 5.20 373 1709 1224 5608
54.5 178.8 14.74 14.80 5.74 11.56 11.64 5.13 315 1639 1035 5378
55.0 180.4 14.46 14.54 5.77 11.20 11.32 5.16 309 1639 1013 5378
55.5 182.1 13.94 14.00 5.76 10.88 10.98 5.17 329 1695 1079 5561
56.0 183.7 13.08 13.14 5.69 9.80 9.88 5.10 306 1695 1003 5561
56.5 185.4 12.64 12.68 5.62 8.96 9.06 5.05 274 1754 899 5756
57.0 187.0 11.82 11.88 5.57 8.44 8.56 5.01 299 1802 979 5911
57.5 188.6 11.12 11.12 5.55 8.14 8.28 5.02 344 1905 1127 6249
58.0 190.3 10.58 10.66 5.54 8.22 8.30 5.02 424 1942 1390 6371
58.5 191.9 10.44 10.54 5.54 8.48 8.56 5.02 508 1942 1665 6371
59.0 193.6 10.58 10.70 5.59 8.78 8.92 5.08 559 1961 1833 6433
59.5 195.2 10.68 10.74 5.59 8.80 8.90 5.08 538 1961 1764 6433
60.0 196.9 10.88 10.98 5.73 8.86 9.00 5.22 500 1961 1640 6433
60.5 198.5 11.12 11.20 5.66 9.00 9.12 5.15 476 1961 1562 6433
61.0 200.1 11.40 11.48 5.66 9.12 9.22 5.15 441 1980 1445 6497
61.5 201.8 11.14 11.22 5.62 8.70 8.84 5.10 415 1923 1361 6309
62.0 203.4 11.04 11.16 5.62 8.74 8.88 5.11 437 1942 1433 6371
62.5 205.1 11.16 11.26 5.64 9.06 9.20 5.13 481 1961 1577 6433
63.0 206.7 11.70 11.82 5.75 9.22 9.36 5.22 405 1887 1328 6190
63.5 208.3 12.22 12.34 5.81 9.72 9.86 5.28 402 1887 1318 6190
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Depth Pick Times Velocity

Far-Hn Far-Hr Far-vV Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
(m) (feet) (millisec) (millisec) (millisec) (millisec) (millisec) (millisec) (m/sec) | (m/sec) (ft/sec) (ft/sec)
1.5 4.9 25.25 25.10 13.42 19.70 19.30 10.26 176 316 578 1038
2.0 6.6 25.45 25.35 12.96 18.75 18.95 9.64 153 301 501 988
2.5 8.2 26.15 25.55 12.64 18.50 18.10 9.26 132 296 435 971
3.0 9.8 24.70 24.20 11.86 17.65 17.70 8.62 148 309 484 1013
3.5 11.5 24.20 23.80 11.28 16.70 16.80 8.44 138 352 453 1155
4.0 13.1 24.20 24.50 10.96 16.60 16.50 8.30 128 376 421 1233
4.5 14.8 23.70 23.85 10.30 16.90 17.35 8.02 150 439 493 1439
5.0 16.4 23.25 23.45 10.02 17.05 17.50 8.04 165 505 540 1657
5.5 18.0 23.20 23.40 9.74 17.75 17.95 7.96 183 562 602 1843
6.0 19.7 23.20 23.55 9.64 17.10 17.60 7.82 166 549 545 1803
6.5 21.3 23.80 23.80 9.54 16.75 16.95 7.66 144 532 472 1745
7.0 23.0 22.75 23.00 9.62 16.30 16.45 7.80 154 549 505 1803
7.5 24.6 22.00 22.10 9.50 15.70 15.75 7.62 158 532 519 1745
8.0 26.2 21.38 21.46 9.08 15.08 15.42 7.20 162 532 532 1745
8.5 27.9 20.56 20.72 8.46 14.78 14.98 6.82 174 610 570 2001
9.0 29.5 20.00 20.22 7.92 14.56 14.82 6.22 185 588 605 1930
9.5 31.2 19.68 19.94 7.57 14.34 14.58 5.90 187 599 613 1965
10.0 32.8 19.00 19.24 7.48 13.84 14.22 6.26 196 820 645 2689
10.5 34.4 18.54 18.32 7.21 13.46 13.48 6.11 202 909 661 2983
11.0 36.1 17.30 17.58 6.98 12.56 12.90 6.32 212 1515 697 4971
115 37.7 16.64 16.80 7.31 11.78 12.46 6.33 217 1020 713 3348
12.0 39.4 16.30 16.04 7.08 11.56 12.32 6.07 236 990 776 3248
12.5 41.0 16.18 15.82 6.99 12.52 12.18 5.74 274 800 899 2625
13.0 42.7 16.12 15.68 6.70 12.44 12.28 5.67 282 971 927 3185
13.5 44.3 16.42 16.22 6.35 13.10 13.18 5.81 314 1852 1032 6076
14.0 45.9 16.82 16.64 6.31 13.18 13.42 5.77 292 1852 957 6076
14.5 47.6 17.14 17.12 6.40 13.12 13.08 5.75 248 1538 814 5047
15.0 49.2 17.28 17.34 6.45 13.18 13.22 5.73 243 1389 798 4557
15.5 50.9 17.94 17.88 6.41 13.00 13.16 5.71 207 1439 679 4721
16.0 52.5 17.60 17.76 6.40 12.90 13.16 5.66 215 1351 706 4434
16.5 54.1 17.00 17.18 6.27 12.86 13.04 5.61 242 1515 792 4971
17.0 55.8 16.90 17.16 6.31 13.18 13.32 5.65 265 1527 868 5009
17.5 57.4 17.26 17.48 6.29 13.16 13.48 5.63 247 1515 810 4971
18.0 59.1 17.60 17.94 6.32 13.08 13.48 5.67 223 1550 731 5087
18.5 60.7 17.60 17.76 6.29 13.28 13.68 5.65 238 1575 781 5167
19.0 62.3 17.52 17.64 6.26 13.62 13.84 5.61 260 1550 852 5087
19.5 64.0 17.58 17.88 6.24 13.64 13.62 5.61 244 1575 800 5167
20.0 65.6 17.64 18.00 6.27 13.32 13.50 5.65 227 1613 744 5292
20.5 67.3 17.40 17.66 6.23 13.12 13.26 5.57 230 1515 756 4971
21.0 68.9 16.92 17.02 6.23 12.82 12.76 5.58 239 1538 785 5047
21.5 70.5 16.40 16.66 6.18 12.08 12.22 5.52 228 1515 749 4971
22.0 72.2 15.98 15.96 6.14 11.52 11.60 5.50 227 1563 744 5126
22.5 73.8 15.18 15.30 6.18 11.14 11.44 5.54 253 1550 831 5087
23.0 75.5 14.96 15.04 6.14 11.22 11.32 5.55 268 1695 880 5561
23.5 77.1 14.32 14.44 6.08 10.64 10.76 5.51 272 1739 892 5706
24.0 78.7 13.72 13.92 6.06 10.26 10.48 5.45 290 1639 951 5378
24.5 80.4 13.20 13.32 5.97 10.12 10.24 5.37 325 1653 1065 5423
25.0 82.0 13.88 14.04 6.00 10.54 10.64 5.42 297 1709 974 5608
25.5 83.7 14.34 14.46 5.97 11.02 11.22 5.38 305 1709 1000 5608
26.0 85.3 14.66 14.66 5.95 11.84 11.94 5.39 361 1802 1184 5911
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Depth Pick Times Velocity

Far-Hn Far-Hr Far-vV Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
(m) (feet) (millisec) (millisec) (millisec) (millisec) (millisec) (millisec) (m/sec) | (m/sec) (ft/sec) (ft/sec)
26.5 86.9 14.84 14.96 5.94 12.46 12.58 5.41 420 1887 1379 6190
27.0 88.6 15.02 15.00 5.92 12.10 12.14 5.35 346 1739 1135 5706
27.5 90.2 15.14 15.16 5.94 11.28 11.22 5.33 256 1639 841 5378
28.0 91.9 15.00 15.10 5.94 10.64 10.88 5.32 233 1626 765 5335
28.5 93.5 14.74 14.80 5.91 10.54 10.70 5.28 241 1575 791 5167
29.0 95.1 14.40 14.54 5.90 11.04 11.24 5.32 300 1724 985 5657
29.5 96.8 14.64 14.78 5.89 11.94 12.10 5.38 372 1961 1220 6433
30.0 98.4 15.10 15.24 5.90 12.62 12.74 5.37 402 1869 1318 6132
30.5 100.1 15.86 16.02 5.98 12.78 12.94 5.37 325 1639 1065 5378
31.0 101.7 16.56 16.68 5.94 12.84 12.94 5.34 268 1681 880 5514
315 103.3 16.24 16.36 5.91 12.14 12.26 5.32 244 1681 800 5514
32.0 105.0 15.64 15.68 5.92 11.58 11.68 5.33 248 1709 814 5608
32.5 106.6 14.98 15.04 5.88 11.20 11.26 5.30 265 1709 868 5608
33.0 108.3 14.44 14.58 5.80 10.42 10.58 5.22 249 1739 818 5706
33.5 109.9 13.66 13.74 5.79 9.82 9.98 5.23 263 1770 863 5807
34.0 1115 13.26 13.38 5.78 10.08 10.22 5.25 315 1869 1035 6132
34.5 113.2 13.08 13.18 5.76 10.64 10.76 5.26 412 1980 1350 6497
35.0 114.8 13.06 13.18 5.78 10.46 10.60 5.28 386 1980 1267 6497
35.5 116.5 13.46 13.60 5.81 10.48 10.62 5.28 336 1887 1101 6190
36.0 118.1 13.48 13.62 5.83 11.04 11.12 5.29 405 1835 1328 6020
36.5 119.8 13.82 13.92 5.86 10.86 10.98 5.30 339 1770 1112 5807
37.0 121.4 14.32 14.44 5.93 10.74 10.90 5.35 281 1724 922 5657
37.5 123.0 14.02 14.18 5.92 10.94 11.08 5.34 324 1739 1062 5706
38.0 124.7 14.30 14.42 5.89 11.24 11.38 5.32 328 1739 1076 5706
38.5 126.3 14.60 14.78 5.94 11.28 11.46 5.36 301 1709 988 5608
39.0 128.0 14.54 14.66 5.95 11.22 11.36 5.36 302 1695 991 5561
39.5 129.6 14.38 14.50 5.94 11.32 11.46 5.36 328 1709 1076 5608
40.0 131.2 14.78 14.90 5.98 11.54 11.64 5.39 308 1695 1009 5561
40.5 132.9 15.00 15.08 5.95 11.20 11.34 5.35 265 1653 870 5423
41.0 1345 14.54 14.68 5.91 10.98 11.12 5.32 281 1681 922 5514
41.5 136.2 14.34 14.48 5.93 11.30 11.44 5.35 329 1724 1079 5657
42.0 137.8 14.66 14.80 5.93 11.72 11.80 5.34 337 1709 1105 5608
42.5 139.4 14.74 14.88 5.91 11.24 11.36 5.33 285 1724 935 5657
43.0 141.1 14.82 14.86 5.91 11.30 11.42 5.34 287 1754 943 5756
43.5 142.7 14.54 14.64 5.90 11.34 11.44 5.33 313 1739 1025 5706
44.0 144.4 14.90 15.04 5.92 11.32 11.46 5.32 279 1681 916 5514
44.5 146.0 15.02 15.06 5.91 11.38 11.50 5.33 278 1709 911 5608
45.0 147.6 14.56 14.68 5.89 11.40 11.54 5.32 317 1739 1042 5706
45.5 149.3 14.24 14.18 5.92 11.16 11.22 5.33 331 1695 1086 5561
46.0 150.9 13.34 13.44 5.83 9.78 9.88 5.23 281 1681 922 5514
46.5 152.6 12.94 13.02 5.76 8.98 9.16 5.16 256 1681 839 5514
47.0 154.2 11.66 11.78 5.67 8.34 8.50 5.09 303 1739 994 5706
47.5 155.8 11.04 11.14 5.62 7.90 8.06 5.08 322 1852 1055 6076
48.0 157.5 10.74 10.88 5.57 8.48 8.60 5.09 441 2105 1445 6907
48.5 159.1 11.14 11.32 5.60 9.50 9.64 5.15 602 2222 1976 7291
49.0 160.8 12.08 12.22 5.68 10.24 10.38 5.20 543 2105 1783 6907
49.5 162.4 12.62 12.78 5.74 10.68 10.80 5.25 510 2062 1674 6765
50.0 164.0 13.12 13.24 5.78 11.14 11.26 5.26 505 1942 1657 6371
50.5 165.7 13.58 13.74 5.82 10.78 10.90 5.25 355 1754 1163 5756
51.0 167.3 14.06 14.22 5.85 10.42 10.58 5.25 275 1667 901 5468
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Depth Pick Times Velocity

Far-Hn Far-Hr Far-vV Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
(m) (feet) (millisec) (millisec) (millisec) (millisec) (millisec) (millisec) (m/sec) | (m/sec) (ft/sec) (ft/sec)
51.5 169.0 13.84 13.93 5.84 10.22 10.32 5.25 277 1681 908 5514
52.0 170.6 13.11 13.22 5.82 9.95 10.05 5.22 316 1681 1037 5514
52.5 172.2 12.34 12.45 5.76 9.38 9.49 5.17 338 1695 1108 5561
53.0 173.9 11.73 11.85 5.72 8.72 8.83 5.13 332 1695 1088 5561
53.5 175.5 11.50 11.60 5.69 8.68 8.83 5.11 358 1709 1174 5608
54.0 177.2 11.01 11.12 5.64 8.40 8.50 5.09 382 1818 1255 5965
54.5 178.8 10.68 10.80 5.57 8.37 8.50 5.06 434 1942 1423 6371
55.0 180.4 10.62 10.74 5.57 8.62 8.72 5.08 498 2020 1632 6628
55.5 182.1 11.09 11.25 5.62 9.09 9.24 5.12 499 2000 1636 6562
56.0 183.7 11.44 11.57 5.68 9.44 9.57 5.18 500 2000 1640 6562
56.5 185.4 11.74 11.88 5.71 9.73 9.85 5.23 495 2062 1624 6765
57.0 187.0 11.99 12.12 5.76 9.93 10.05 5.23 484 1905 1589 6249
57.5 188.6 12.38 12.53 5.79 9.87 10.01 5.22 398 1739 1305 5706
58.0 190.3 12.63 12.73 5.79 9.65 9.75 5.20 336 1695 1101 5561
58.5 191.9 12.17 12.34 5.75 9.27 9.47 5.16 347 1709 1137 5608
59.0 193.6 11.50 11.65 5.68 8.86 9.00 5.12 378 1770 1240 5807
59.5 195.2 11.06 11.21 5.63 8.48 8.65 5.08 389 1802 1277 5911
60.0 196.9 10.64 10.84 5.61 8.06 8.28 5.05 389 1786 1277 5859
60.5 198.5 10.20 10.33 5.54 7.78 7.94 5.00 416 1869 1364 6132
61.0 200.1 9.80 9.94 5.51 7.71 7.84 5.03 477 2083 1566 6835

Table 5, continued. Boring BH-79, Suspension R1-R2 depth,
pick times, and velocities
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APPENDIX A

SUSPENSION VELOCITY MEASUREMENT
QUALITY ASSURANCE SUSPENSION SOURCE
TO RECEIVER ANALYSIS RESULTS
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Figure A-1. Boring BH-59, R1 - R2 high resolution analysis

and S-R1 quality assurance analysis P- and Sy-wave data



Velocity Velocity Velocity Velocity
Depth V-Sy V-p Depth| V-S| V-p Depth V-Sy V-p Depth| V-S| V-p
(meters)| (m/sec) | (m/sec) | (feet) |(ft/sec)](ft/sec) (meters)| (m/sec) | (m/sec) | (feet) |(ft/sec)](ft/sec)
5.6 155 868 18.3 509 2848 25.6 317 1831 83.9 1041 | 6008
6.1 164 929 20.0 537 3049 26.1 297 1729 85.6 975 5673
6.6 155 986 21.6 508 3236 26.6 277 1669 87.2 910 5476
7.1 144 1061 23.2 473 3481 27.1 260 1638 88.9 854 5373
7.6 159 1284 24.9 522 4213 27.6 266 1638 90.5 872 5373
8.1 157 1361 26.5 514 4464 28.1 275 1656 92.1 903 5435
8.6 176 1590 28.2 579 5216 28.6 286 1663 93.8 937 5455
9.1 190 1619 29.8 625 5313 29.1 295 1689 95.4 967 5540
9.6 195 1613 31.4 641 5293 29.6 328 1695 97.1 1075 | 5562
10.1 210 1613 33.1 688 5293 30.1 352 1786 98.7 1156 | 5860
10.6 200 1619 34.7 656 5313 30.6 377 1757 100.3 | 1236 | 5765
111 195 1613 36.4 639 5293 31.1 392 1839 102.0 | 1285 | 6033
11.6 195 1613 38.0 641 5293 31.6 369 1786 103.6 | 1211 | 5860
12.1 193 1601 39.6 633 5254 321 359 1816 105.3 | 1179 | 5958
12.6 193 1567 41.3 632 5140 32.6 373 1839 106.9 | 1223 | 6033
13.1 192 1590 42.9 629 5216 33.1 385 1863 1085 | 1262 | 6111
13.6 190 1584 44.6 622 5197 33.6 414 1879 110.2 | 1359 | 6164
14.1 190 1578 46.2 622 5178 34.1 385 1847 111.8 | 1262 | 6059
14.6 204 1613 47.9 669 5293 34.6 359 1764 1135 | 1179 | 5788
15.1 226 1619 49.5 742 5313 35.1 328 1709 115.1 | 1075 | 5606
15.6 236 1632 51.1 774 5353 35.6 306 1669 116.7 | 1006 | 5476
16.1 250 1638 52.8 820 5373 36.1 306 1669 1184 | 1006 | 5476
16.6 242 1644 54.4 794 5394 36.6 309 1676 120.0 | 1014 | 5498
17.1 233 1644 56.1 764 5394 37.1 322 1689 121.7 | 1056 | 5540
17.6 236 1632 57.7 774 5353 37.6 331 1689 1233 | 1085 | 5540
18.1 245 1669 59.3 804 5476 38.1 334 1663 125.0 | 1095 | 5455
18.6 257 1702 61.0 842 5584 38.6 356 1676 126.6 | 1167 | 5498
19.1 269 1689 62.6 883 5540 39.1 377 1750 1282 | 1236 | 5741
19.6 290 1695 64.3 952 5562 39.6 414 1816 129.9 | 1357 | 5958
20.1 312 1502 65.9 1023 | 4927 40.1 432 1855 1315 | 1418 | 6085
20.6 340 1619 67.5 1116 | 5313 40.6 454 1871 1332 | 1489 | 6137
21.1 349 1619 69.2 1145 | 5313 41.1 460 1855 134.8 | 1508 | 6085
21.6 328 1523 70.8 1075 | 4996 41.6 460 1904 136.4 | 1508 | 6245
22.1 297 1750 72.5 975 5741 42.1 448 1863 138.1 | 1471 | 6111
22.6 275 1695 74.1 903 5562 42.6 443 1863 139.7 | 1453 | 6111
23.1 275 1656 75.7 903 5435 43.1 464 1895 141.4 | 1521 | 6218
23.6 290 1743 77.4 952 5718 43.6 460 1863 143.0 | 1508 | 6111
24.1 319 1779 79.0 1047 | 5836 44.1 443 1863 1446 | 1453 | 6111
24.6 356 1871 80.7 1167 | 6137 44.6 443 1871 146.3 | 1453 | 6137
25.1 352 1912 82.3 1156 | 6273 45.1 460 1847 147.9 | 1508 | 6059

Table A-1. Boring BH-59, S - R1 quality assurance

analysis P- and Sy-wave data

A-3




Velocity Velocity
Depth V-Sy V-p Depth | V-S| V-p
(meters)| (m/sec) | (m/sec) | (feet) |(ft/sec)](ft/sec)
45.6 405 1839 149.6 | 1328 | 6033
46.1 377 1771 1512 | 1236 | 5812
46.6 359 1771 152.8 | 1179 | 5812
47.1 349 1757 1545 | 1145 | 5765
47.6 334 1702 156.1 | 1095 | 5584
48.1 334 1709 157.8 | 1095 | 5606
48.6 328 1702 159.4 | 1075 | 5584
49.1 317 1650 161.0 | 1041 | 5414
49.6 309 1632 162.7 | 1014 | 5353
50.1 297 1632 164.3 975 5353
50.6 299 1625 166.0 982 5333
51.1 297 1619 167.6 975 5313
51.6 295 1619 169.2 967 5313
52.1 295 1619 170.9 967 5313
52.6 302 1638 172.5 990 5373
53.1 309 1644 1742 | 1014 | 5394
53.6 319 1650 175.8 | 1047 | 5414
54.1 319 1656 177.4 | 1047 | 5435
54.6 328 1676 179.1 | 1075 | 5498
55.1 328 1663 180.7 | 1075 | 5455
55.6 337 1669 182.4 | 1106 | 5476
56.1 337 1676 184.0 | 1106 | 5498
56.6 337 1689 185.6 | 1106 | 5540
57.1 334 1695 187.3 | 1095 | 5562
57.6 349 1689 188.9 | 1145 | 5540
58.1 373 1722 190.6 | 1223 | 5650
58.6 409 1764 1922 | 1343 | 5788
59.1 438 1771 193.8 | 1435 | 5812
59.6 464 1808 1955 | 1521 | 5933
60.1 464 1793 197.1 | 1521 | 5884
60.6 443 1801 198.8 | 1453 | 5908
61.1 409 1786 2004 | 1343 | 5860
61.6 381 1764 202.1 | 1249 | 5788
62.1 346 1824 203.7 | 1134 | 5983
62.6 328 1771 205.3 | 1075 | 5812
63.1 312 1632 207.0 | 1023 | 5353

Table A-1, continued. Boring BH-59, S - R1 quality assurance
analysis P- and Sy-wave data
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Figure A-2. Boring BH-68, R1 - R2 high resolution analysis

and S-R1 quality assurance analysis P- and Sy-wave data
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Velocity Velocity Velocity Velocity
Depth V-Sy V-p Depth| V-S| V-p Depth V-Sy V-p Depth| V-S| V-p
(meters)| (m/sec) | (m/sec) | (feet) |(ft/sec)](ft/sec) (meters)| (m/sec) | (m/sec) | (feet) |(ft/sec)](ft/sec)
5.6 175 616 18.3 574 2023 25.6 275 1596 83.9 903 5235
6.1 190 625 20.0 623 2052 26.1 258 1613 85.6 846 5293
6.6 212 666 21.6 697 2184 26.6 273 1572 87.2 897 5159
7.1 255 662 23.2 836 2171 27.1 282 1556 88.9 925 5104
7.6 313 696 24.9 1026 | 2282 27.6 293 1572 90.5 962 5159
8.1 328 711 26.5 1075 | 2334 28.1 338 1650 92.1 1109 | 5414
8.6 334 709 28.2 1097 | 2327 28.6 351 1722 93.8 1152 | 5650
9.1 307 772 29.8 1008 | 2534 29.1 350 1682 95.4 1148 | 5519
9.6 284 939 31.4 932 3082 29.6 338 1638 97.1 1109 | 5373
10.1 272 1276 33.1 892 4188 30.1 319 1596 98.7 1047 | 5235
10.6 267 1428 34.7 875 4684 30.6 286 1613 100.3 937 5293
111 238 1428 36.4 781 4684 31.1 257 1601 102.0 842 5254
11.6 228 1486 38.0 749 4876 31.6 274 1584 103.6 899 5197
121 217 1497 39.6 713 4910 321 271 1572 105.3 888 5159
12.6 216 1486 41.3 708 4876 32.6 269 1590 106.9 881 5216
13.1 232 1517 42.9 761 4979 33.1 307 1632 1085 | 1008 | 5353
13.6 248 1517 44.6 815 4979 33.6 315 1650 110.2 | 1035 | 5414
14.1 257 1528 46.2 842 5014 34.1 346 1656 111.8 | 1134 | 5435
14.6 259 1539 47.9 850 5049 34.6 373 1650 1135 | 1223 | 5414
15.1 260 1561 49.5 852 5122 35.1 363 1702 1151 | 1191 | 5584
15.6 263 1544 51.1 864 5067 35.6 392 1779 116.7 | 1285 | 5836
16.1 267 1561 52.8 875 5122 36.1 389 1779 1184 | 1276 | 5836
16.6 281 1644 54.4 922 5394 36.6 382 1808 120.0 | 1253 | 5933
17.1 279 1625 56.1 915 5333 37.1 422 1839 1217 | 1385 | 6033
17.6 269 1638 57.7 881 5373 37.6 439 1839 1233 | 1441 | 6033
18.1 269 1650 59.3 881 5414 38.1 385 1779 125.0 | 1262 | 5836
18.6 281 1709 61.0 922 5606 38.6 364 1722 126.6 | 1195 | 5650
19.1 279 1715 62.6 915 5628 39.1 328 1669 1282 | 1075 | 5476
19.6 279 1722 64.3 915 5650 39.6 302 1669 129.9 992 5476
20.1 282 1709 65.9 925 5606 40.1 298 1676 131.5 978 5498
20.6 277 1663 67.5 910 5455 40.6 294 1650 133.2 965 5414
21.1 272 1656 69.2 892 5435 41.1 288 1638 134.8 944 5373
21.6 284 1669 70.8 933 5476 41.6 288 1656 136.4 944 5435
22.1 290 1676 72.5 952 5498 42.1 301 1669 138.1 986 5476
22.6 305 1572 74.1 1000 | 5159 42.6 303 1656 139.7 994 5435
23.1 326 1561 75.7 1069 | 5122 43.1 305 1669 141.4 999 5476
23.6 336 1567 77.4 1102 | 5140 43.6 308 1656 143.0 | 1011 | 5435
24.1 368 1619 79.0 1207 | 5313 44.1 294 1656 144.6 965 5435
24.6 355 1638 80.7 1163 | 5373 44.6 290 1669 146.3 952 5476
25.1 314 1590 82.3 1032 | 5216 45.1 292 1669 147.9 957 5476

Table A-2. Boring BH-68, S - R1 quality assurance

analysis P- and Sy-wave data
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Velocity Velocity
Depth V-Sy V-p Depth| V-S| V-p
(meters)| (m/sec) | (m/sec) | (feet) |(ft/sec)](ft/sec)
45.6 296 1702 149.6 973 5584
46.1 312 1702 1512 | 1023 | 5584
46.6 326 1695 152.8 | 1069 | 5562
47.1 334 1676 1545 | 1095 | 5498
47.6 346 1676 156.1 | 1134 | 5498
48.1 351 1695 157.8 | 1152 | 5562
48.6 364 1722 159.4 | 1195 | 5650
49.1 359 1644 161.0 | 1179 | 5394
49.6 374 1669 162.7 | 1227 | 5476
50.1 409 1722 1643 | 1343 | 5650
50.6 431 1729 166.0 | 1413 | 5673
51.1 454 1839 167.6 | 1489 | 6033
51.6 489 1839 169.2 | 1603 | 6033
52.1 493 1808 170.9 | 1618 | 5933
52.6 462 1779 1725 | 1515 | 5836
53.1 450 1750 1742 | 1477 | 5741
53.6 409 1729 175.8 | 1343 | 5673
54.1 373 1689 177.4 | 1223 | 5540
54.6 360 1676 179.1 | 1183 | 5498
55.1 333 1638 180.7 | 1092 | 5373
55.6 326 1663 182.4 | 1069 | 5455
56.1 314 1644 184.0 | 1031 | 5394
56.6 328 1669 1856 | 1075 | 5476
57.1 350 1702 187.3 | 1148 | 5584
57.6 421 1816 188.9 | 1380 | 5958
58.1 489 1839 190.6 | 1603 | 6033
58.6 527 1871 1922 | 1728 | 6137
59.1 580 1912 193.8 | 1904 | 6273
59.6 574 1871 1955 | 1883 | 6137
60.1 543 1879 197.1 | 1780 | 6164
60.6 493 1855 198.8 | 1618 | 6085
61.1 482 1855 200.4 | 1582 | 6085
61.6 487 1847 202.1 | 1596 | 6059
62.1 482 1839 203.7 | 1582 | 6033
62.6 472 1816 205.3 | 1548 | 5958
63.1 502 1831 207.0 | 1648 | 6008
63.6 500 1824 2086 | 1640 | 5983
64.1 460 1816 210.3 | 1508 | 5958
64.6 454 1801 2119 | 1489 | 5908
65.1 421 1757 2135 | 1380 | 5765

Table A-2, continued. Boring BH-68, S - R1 quality assurance
analysis P- and Sy-wave data
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Velocity Velocity Velocity Velocity
Depth V-Sy V-p Depth| V-S| V-p Depth V-Sy V-p Depth| V-S| V-p
(meters)| (m/sec) | (m/sec) | (feet) |(ft/sec)](ft/sec) (meters)| (m/sec) | (m/sec) | (feet) |(ft/sec)](ft/sec)
2.6 148 360 8.5 484 1181 22.6 256 1656 74.1 841 5435
3.1 145 381 10.1 475 1251 23.1 279 1669 75.7 916 5476
3.6 149 430 11.8 489 1410 23.6 303 1650 77.4 996 5414
4.1 153 465 13.4 502 1525 24.1 314 1632 79.0 1030 | 5353
4.6 164 520 15.0 539 1707 24.6 317 1632 80.7 1039 | 5353
5.1 176 552 16.7 578 1812 25.1 345 1689 82.3 1132 | 5540
5.6 175 571 18.3 574 1874 25.6 355 1982 83.9 1165 | 6502
6.1 172 611 20.0 563 2005 26.1 372 1771 85.6 1221 | 5812
6.6 170 620 21.6 558 2034 26.6 346 1750 87.2 1134 | 5741
7.1 165 629 23.2 541 2064 27.1 324 1656 88.9 1064 | 5435
7.6 170 658 24.9 556 2157 27.6 292 1750 90.5 958 5741
8.1 176 658 26.5 579 2157 28.1 269 1650 92.1 883 5414
8.6 183 648 28.2 601 2125 28.6 284 1702 93.8 931 5584
9.1 193 668 29.8 633 2191 29.1 321 1801 95.4 1055 | 5908
9.6 201 761 31.4 659 2498 29.6 345 1887 97.1 1132 | 6191
10.1 206 923 33.1 676 3030 30.1 343 1912 98.7 1125 | 6273
10.6 210 1160 34.7 688 3807 30.6 320 1839 100.3 | 1049 | 6033
111 217 1348 36.4 711 4422 31.1 284 1771 102.0 931 5812
11.6 229 1186 38.0 750 3890 31.6 262 1669 103.6 859 5476
12.1 240 1090 39.6 788 3578 32.1 253 1709 105.3 831 5606
12.6 262 1102 41.3 859 3614 326 256 1729 106.9 841 5673
13.1 294 1160 42.9 966 3807 33.1 275 1757 108.5 902 5765
13.6 297 1323 44.6 974 4341 33.6 294 1786 110.2 966 5860
14.1 266 1824 46.2 871 5983 34.1 314 1801 111.8 | 1030 | 5908
14.6 264 1736 47.9 865 5696 34.6 359 1912 1135 | 1177 | 6273
15.1 250 1486 495 819 4876 35.1 395 1920 115.1 | 1297 | 6300
15.6 244 1476 51.1 799 4843 35.6 384 1912 116.7 | 1260 | 6273
16.1 244 1491 52.8 799 4893 36.1 345 1786 1184 | 1132 | 5860
16.6 244 1507 54.4 799 4944 36.6 343 1764 120.0 | 1125 | 5788
17.1 248 1534 56.1 814 5031 37.1 345 1771 121.7 | 1132 | 5812
17.6 251 1578 57.7 825 5178 37.6 324 1702 1233 | 1064 | 5584
18.1 251 1556 59.3 825 5104 38.1 330 1715 125.0 | 1084 | 5628
18.6 245 1544 61.0 803 5067 38.6 330 1715 126.6 | 1084 | 5628
19.1 244 1607 62.6 799 5274 39.1 321 1702 1282 | 1055 | 5584
19.6 245 1584 64.3 803 5197 39.6 314 1695 129.9 | 1030 | 5562
20.1 240 1567 65.9 788 5140 40.1 311 1715 1315 | 1021 | 5628
20.6 234 1607 67.5 768 5274 40.6 311 1682 1332 | 1021 | 5519
21.1 230 1625 69.2 755 5333 411 309 1682 134.8 | 1013 | 5519
21.6 237 1613 70.8 778 5293 41.6 302 1676 136.4 990 5498
22.1 245 1638 72.5 803 5373 42.1 311 1682 138.1 | 1021 | 5519
Table A-3. Boring BH-79, S - R1 quality assurance

analysis P- and Sy-wave
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Velocity Velocity
Depth V-Sy V-p Depth| V-S| V-p
(meters)| (m/sec) | (m/sec) | (feet) |(ft/sec)](ft/sec)
42.6 324 1722 139.7 | 1064 | 5650
43.1 314 1702 1414 | 1030 | 5584
43.6 294 1702 143.0 966 5584
44.1 309 1715 1446 | 1013 | 5628
44.6 306 1702 146.3 | 1004 | 5584
45.1 306 1715 147.9 | 1004 | 5628
45.6 309 1715 149.6 | 1013 | 5628
46.1 306 1702 1512 | 1004 | 5584
46.6 309 1702 152.8 | 1013 | 5584
47.1 321 1771 1545 | 1055 | 5812
47.6 388 1871 156.1 | 1274 | 6137
48.1 453 2000 157.8 | 1486 | 6562
48.6 515 2138 159.4 | 1691 | 7014
49.1 586 2159 161.0 | 1922 | 7084
49.6 514 2047 162.7 | 1687 | 6716
50.1 418 1920 1643 | 1372 | 6300
50.6 366 1855 166.0 | 1201 | 6085
51.1 336 1729 167.6 | 1103 | 5673
51.6 320 1695 169.2 | 1049 | 5562
52.1 333 1702 170.9 | 1094 | 5584
52.6 348 1743 1725 | 1143 | 5718
53.1 365 1695 1742 | 1199 | 5562
53.6 384 1702 175.8 | 1260 | 5584
54.1 413 1816 177.4 | 1356 | 5958
54.6 470 1929 179.1 | 1541 | 6328
55.1 494 1973 180.7 | 1622 | 6472
55.6 529 2028 182.4 | 1736 | 6654
56.1 536 2019 184.0 | 1758 | 6623
56.6 494 1946 1856 | 1622 | 6385
57.1 453 1946 187.3 | 1486 | 6385
57.6 418 1847 188.9 | 1372 | 6059
58.1 392 1764 190.6 | 1285 | 5788
58.6 373 1729 1922 | 1223 | 5673
59.1 384 1779 1938 | 1260 | 5836
59.6 400 1779 1955 | 1314 | 5836
60.1 427 1946 197.1 | 1401 | 6385
60.6 470 1929 198.8 | 1541 | 6328
61.1 494 2019 2004 | 1622 | 6623
61.6 559 2149 202.1 | 1835 | 7049
62.1 586 2107 2037 | 1924 | 6912
62.6 615 2159 205.3 | 2017 | 7084

Table A-3, continued. Boring BH-79, S - R1 quality assurance
analysis P- and Sy-wave
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TABLE B1

GEOVISION VELOCITY LOGGING
EQUIPMENT DESCRIPTION AND
CALIBRATION PROCEDURES

EQUIPMENT FUNCTION CALIBRATION MAINTENANCE
REQUIREMENTS REQUIREMENTS
OYO Model 170 Records data from Every twelve months,

Suspension Logging
Data Logger

probe and sends
control signalsto

calibrate sample clock using
an NTIS-traceable external

Diagnose and repair by
manufacturer’ s authorized
representative if sample

probe signal counter and signal clock is out of
generator per attached specification or
procedure. instrument fails.
(see Attachment B2)
OYO Model 170 Suspended in No sensor calibrationis Repair as needed by
Suspension Logging borehole to provide necessary, as amplitudeis manufacturer-trained
Probe both seismic source | not important to the velocity personnel.
and sense wave measurement.
arrivals at two
locations 1 meter
apart
Winch System The winch and cable No calibration required Repair as needed.
(severa suspend the probein L ubricate moving parts
interchangeable the borehole and frequently, and keep cable
models available) connect it to the data clean.
logger
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ATTACHMENT B2

CALIBRATION PROCEDURE FOR GEOVISION'SVELOCITY LOGGING
SYSTEM

1.0 OYO Mode 170 Data L ogger Unit
1.1  Purpose

The purpose of this calibration procedure is to verify that the sample clock of the OYO Model 170 is
accurate to within 1%.

1.2  Cdlibration Frequency
The calibration described in this procedure shall be performed every twelve months minimum.
1.3  Test Equipment

e Function Generator, Krohn Hite 5400B or equivalent
e Frequency Counter, HP 5315A or equivalent, current NIST traceable calibration
e Test cable, function generator to OY O 170 Data Logger input channels

14 Procedure

Connect function generator to OY O Model 170 datalogger using test cable

Set up function generator to produce a 100.0 Hz, 0.250 volt peak square wave

Record a data record with 100 microsecond sample period

Measure the square wave frequency in the digital data using the data logger’s screen display or utility
software

15 Cdlibration Criteria

The measured square wave frequency in the digital data must fall between 99.0 and 101.0 Hz to be
deemed acceptable. If outside thisrange, the data logger must be repaired and retested.
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Environmental m

Materials Testing m

Practicing in the Geosciences Construction Inspection &
HMM/BECHTEL June 3, 2005
3331 North First Street Job No.: 204104.10

San Jose, CA 95134
Attn.: Mr. Ignacio Arango

Sub:  Appendix 5 — Vibrating Wire Piezometers
Tunnel Segment of Silicon Valley Rapid Transit (SVRT) Project
San Jose, Santa Clara County, California

Dear Mr. Arango:

As requested, we are presenting Appendix 5 - Vibrating Wire Piezometers for the proposed Silicon
Valley Rapid Transit (SVRT) project in San Jose, California.

Please contact us at (408) 945-1011 if you have any questions regarding the data presented in the
appendix.

Very truly yours,
PARIKH CONSULTANTS, INC.

Y. David Wang, Ph.D., B’E, 52911
Senior Engineer

ary Parikh, P.E., G.E., 666
Project Manager
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APPENDIX S - VIBRATING WIRE PIEZOMETERS

TUNNEL SEGMENT OF SILICON YALLEY RAPID TRANSIT (SYVRT) PROJECT
SAN JOSE, SANTA CLLARA COUNTY, CALIFORNIA

INTRODUCTION

This appendix includes data from our geotechnical exploration performed for the proposed Tunnel
Segment of Silicon Valley Rapid Transit (SVRT) project in San Jose, Santa Clara County,
California. The fieldwork was performed between October 2004 and April 2005. The work was
performed generally in accordance with the project scope and technical specifications prepared by

Hatch Mott MacDonald/Bechtel team.

PURPOSE AND SCOPE

The purpose of this exploration was to perform soil borings and in-situ tests and to provide
subsurface data for the design team. The scope of work performed for this exploration included
drilling 76 rotary wash boreholes (Appendix 1), with majority of them on city streets. In addition,
the scope included the following: (1) performing vane shear tests in 23 boreholes (Appendix 2), (2)
performing pressuremeter tests in 19 boreholes (Appendix 3), (3) performing P/S wave suspension
logging in three boreholes (Appendix 4), and (4) installing vibrating wire piezometer in 17
boreholes (Appendix 5) and standpipe monitoring wells in two boreholes (Appendix 6). The
“Exploratory Borehole & In-Situ Test Program™ i1s summarized on Table A5-1.

METHODLOGY OF EXPL.ORATION

Vibrating Wire Piezometers

Vibrating wire piezometers were installed at 17 borehole locations designated by the design team.
The piezometers consist of Geokon Model 4500 AL (for groundwater table level at shallow depths)
and Geokon Model 4500 S (for piezometers at deeper levels). A summary table (Table A5-2) of the
installation of vibrating wire piezometers is attached with factory calibration sheets of each

piezometer. Zero readings including engineering digit and temperature were taken before

installation.
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The piezometers were contained in filter sock filled with sand and put in a bucket of water a
minimum of 24 hours prior to installation. The prepared piezometer “packs” were attached to 1”
PVC pipe at desired depths; the boreholes were then tremie-grouted through the 1 PVC pipe. A
drum (55 gallons) of the grout mix contained three bags of 47-lb cement and one bag of 50-1b
bentonite (Figure AS-1).

For “tunnel” boreholes, typically two piezometers were installed in one fully grouted borehole. For
“station” boreholes, typically one piezometer was installed in one borehole except BH-68. At BH-
68, two boreholes at seven feet apart were drilled for installation of piezometers (Figure A5-2). A
piezometer was installed in a 30-foot borehole. The second borehole was drilled and logged to 216
feet for P/S wave suspension logging and grouted to 160 feet depth. The grout was left overnight to
set. Next day, a piezometer was installed at 160 feet depth with sand pack and bentonite pellets/seal
for isolation. The rest of the borehole was then tremie-grouted through 1” PVC pipe with a

piezometer attached at 80 feet depth. The piezometers installed in “Station” boreholes are

summarized below:
e Alum Rock Station BH-58 (Piezometer @ 30.5”)
BH-63 (Piezometer @ 81°)
BH-59 (Standpipe Monitoring Well @ 217°)

o Crossover/Downtown Station BH-68 (Piezometer @ 30" in a separate borehole;
Piezometers @ 80’ & 160° had bentonite pellet/seal
layer between 156” and 158°)

e Diridon Station BH-74 (Piezometer @ 30°)

BH-76 (Piezometer @ 105°)
BH-75 (Standpipe Monitoring Well @ 200°)
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In addition to installation of vibrating wire piezometers, Parikh began monitoring the groundwater
pressures and levels on May 5, 2005. The monitoring also includes the vibrating wire piezometers
(Slope Indicator Co.) installed during 10% Design stage (2002/2003) and shug test wells installed by
Bechtel/URS (2005). We rented the Slope Indicator Readout box from Robert Chew Geotechnical

Co. for monitoring.

Very Truly Yours,
PARIKH CONSULTANTS, INC.

Y. Jand
Y. David Wang, Ph.D., P.i
Senior Engineer

=

911 : Par¥kh, P.E., G.E 666
oject Manager

FW/YDW/GP APP-5 APROJECT\204104. 1\APP-5.DOC}



Table A5-1

Exploratory Borehole & In-Situ Test Program
Silicon Valley Rapid Transit (SVRT) Project
Tunnel Segment
San Jose, California

7/26/2005
. Borin Station Offset In-Situ Tests Vib. Wire Piezometers
Exploration Deptf? (1) @ LRl ™M [TpeT ov ] Depth (ft) & Standpipe Wells
East Portal to Alum Rock Station
BH-56 425 566+11 42 L Portal - -
BH-57 425 569+16 18 L Tunnel VS 2 [95&295 -
BH-01 61.5 574+05 13 L Tunnel VS 3 [20,30&40 -
BH-02 75.0 578+07 23 R Tunnel PM 4 |39,50,58.5 & 60 25'& 52'
BH-03 90.0 581+81 14 L Tunnel Continuous Sampling (30" to 90") -
BH-04 91.5 590+51 10 L Tunnel VS 1 |45 20' & 52'
BH-05 92.5 598+17 55 R Tunnel - -
BH-06 82.5 599+61 28 R Tunnel PM 5 |44, 46,53.5,63.5 & 65 -
Alum Rock Station
BH-58 151.5 600+32 53 R Station Continuous Sampling (5' to 70") 30.5'
BH-59 200.5 602+37 146 L Station P/S Suspension Logging to 200" Standpipe Well to 217"
BH-60 152.2 604+20 61 L Station PM 11 |13, 15, 28, 33.5, 35, 43.5, 45, 73.5, 75, 97.5, 99
BH-61 151.5 605+84 41 L Station VS 12 |9, 11, 19.5,21.5, 30, 32, 39.5, 41.5, 49.5, 51.5, 64.5, 66.5
BH-62 151.0 607+05 47 L Station - -
BH-63 151.5 607+67 16 R Station VS 7 |13.5,15.5, 23,5, 34.5, 36.5, 49.5 & 51.5 81'
Alum Rock Station to Crossover/Downtown Station
BH-07 86.0 609+41 9 R Tunnel VS 2 |45&543 -
BH-08 91.0 615+75 64 R Tunnel PM 6 [53,54.5,63,64.5,73.5&75
BH-09 101.5 619+92 26 L Tunnel - 30'& 75'
BH-10 105.5 624+91 14 L Tunnel VS 1 |55 -
BH-11 110.0 627+54 14 L Tunnel Continuous Sampling (50' to 110°) -
BH-12 121.5 634+69 13 L Tunnel VS 1 |50 -
BH-13 131.5 640+81 13 L Tunnel PM 3 [93.5,1145& 116 30.5' & 100.5'
BH-14 127.0 642+52 15 L Tunnel - -
BH-15 128.0 645+69 97 L Tunnel Continuous Sampling (70' to 128") 30' & 90"
BH-16 116.5 650+33 25 L Tunnel VS 0 [Soil resistance higher than vane shear capacity
BH-17 107.5 654+44 24 L Tunnel - -
BH-18 100.5 660+03 24 L Tunnel PM 3 [74.5,76 & 86 -
BH-19 91.5 666+26 23 L Tunnel VS 1 |45 30' & 60’
BH-20 91.5 669+80 24 L Tunnel Continuous Sampling (30' to 90") -
BH-21 80.0 675+49 86 R Tunnel VS 2 |40&50 -
BH-50 150.5 681+71 5 L Tunnel VS 3 [9.5345&405 -
BH-52 150.5 684+09 6 L Tunnel Continuous Sampling (10' to 70") -
BH-53 149.0 685+43 17 L Tunnel PM 3 [25,45&55 -
BH-54 121.5 687+16 10 L Tunnel VS 3 [24,34&48 -
BH-55 150.0 688+35 11 L Tunnel PM 2 [25&45 -
Crossover/Downtown Station
BH-23 130.5 690+03 74 R Crossover VS 4 |14.6,17.1,38.5&44.6 -
BH-64 141.5 691+93 30 L Crossover PM 5 [23.5,25,53,545&74 -
BH-24 151.0 694+52 31 L Crossover Continuous Sampling (10' to 70") -
BH-65 149.0 695+58 16 L Crossover PM 7 |13, 15, 38, 40, 54, 111.5, & 113
BH-77 137.5 698+34 16 L Crossover VS 4 |14.1,19.1,24.2&39.1 -
BH-25 150.0 701+55 2 R Station PM 13 |21, 23, 48,50, 74, 76, 105.5, 107, 113, 114.5, 127.5, 129, 148.5 & 150
BH-66 130.0 702+51 29 L Station VS 3 [15.5,21.5&44 -
BH-68 216.0 703+72 69 R Station P/S Suspension Logging to 200’ 80, 83;§t;fisgls;z§za?::;?;)at s
BH-70 146.5 706+78 47 L Station Continuous Sampling (10' to 70") -
BH-71 148.0 707+62 18 L Station PM 6 [23.5, 25,435, 45,63.5 & 65
BH-72 162.5 709+40 22 L Station VS 5 |18, 20, 22,43 &45 -
BH-26 157.5 710+66 19 L Station - -
Crossover/Downtown Station to Diridon Station
BH-27 140.5 715+01 131 L Tunnel - -
BH-28 150.0 720+23 48 R Tunnel - -
BH-29 112.5 723+89 29 R Tunnel VS 1 |885 -
BH-30 110.5 728+02 31 R Tunnel - -
BH-31 100.0 731+55 10 L Tunnel PM 4 |725,74,825&84 30" & 60’
BH-32 925 733+31 38 L Tunnel - -
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Table A5-1

Exploratory Borehole & In-Situ Test Program
Silicon Valley Rapid Transit (SVRT) Project
Tunnel Segment
San Jose, California

7/26/2005
Exploration Boring Station Offset Structure In-Situ Tests Vib. Wire Pi_ezometers
Depth (ft) ) | RIL Type | Oty | Depth (ft) & Standpipe Wells

Diridon Station
BH-33 150.8 735+14 52 L Station PM 12 |13, 15, 23, 25, 43.5, 45, 74.5, 76, 88.5, 90, 113.5 & 115
BH-73 150.5 736+58 41 L Station VS 5 19.7,115,195,21.5& 235
BH-74 150.5 738+28 32 R Station Continuous Sampling (10' to 70") 30'
BH-75 200.5 739+52 45 R Station - Standpipe Well to 200’
BH-76 152.5 741+02 70 R Station PM 9 |13, 15,25, 43.5, 45, 73.5, 75, 93.5 & 95 105
BH-34 150.8 744+65 79 R Station VS 8 [14.5,16.5,24.5, 26.5, 34.7, 44.5, 46.5 & 54.5

Diridon Station to West Portal
BH-35 78.0 750+49 77 R Tunnel Continuous Sampling (20' to 78') -
BH-36 81.0 755+33 101 R Tunnel - -
BH-37 82.5 760+60 53 L Tunnel VS 2 |425&525 20.5' & 60.5'
BH-38 95.5 765+24 5 L Tunnel PM 4 |43.5,51, 65 & 80 -
BH-39 96.0 768+77 17 R Tunnel VS 0 [Soil resistance higher than vane shear capacity
BH-40 68.5 775+76 75 L Tunnel Continuous Sampling (10' to 69") -
BH-41 60.0 781+35 12 L Tunnel VS | 3 |19.5, 29.5& 345 20" & 40'
BH-79 216.0 782+50 17 L |Tunnel/Vent Shaft| P/S Suspension Logging to 200’ 35.5', 75.5' & 118.5'
BH-42 62.5 785+37 | 19 L Tunnel PM | 6 [23,25 3335438445
BH-43 60.0 789+72 20 L Tunnel Continuous Sampling (5' to 60") -
BH-80 100.0 794+39 112 L Tunnel - AT
BH-44 61.5 798+28 20 L Tunnel VS 2 20 &30 -
BH-45 85.5 802+44 26 L Tunnel PM 4 |50, 58.5, 60 & 70 -
BH-46 60.0 809+36 9 L Tunnel Continuous Sampling (5' to 60") -
BH-47 61.5 813+52 52 L Tunnel VS 2 [22&245 20" & 40'
BH-48 86.5 818+34 15 R Tunnel PM 6 [30.5,32.5, 48.5, 50, 58.5 & 60
BH-49 775 824+28 66 L Tunnel -
BH-78 80.8 831+41 15 L Portal -

Note: Stations and offsets based on the April 2005, S1 track alignment.

Summary Borings Downhole Logging Continuous Sampling Pressuremeter Testing Vane Shear Testing Piezometer/Well Borings

Stations & Crossover 24 2 4 7 8 7

Tunnel 52 1 9 12 17 12

. Sampling Schedule for Tunnel Borings:
Sampling for tunnel borings focused on the 60" tunnel zone (20' above crown to 20" below invert of the 20' diameter tunnel).

. Sampling Schedule for Stations and Crossover :
Stations and crossover borings were drilled to approx. 150" depth in general. Shelby tubes or Pitcher barrels were taken in cohesive soils, and SPT sampler (2"
O.D. & 1.4" 1.D.) or Modified California sampler (3" O.D. & 2.43" 1.D.) were typically taken in granular soils.

. Continuous Sampling :
Continuous Pitcher Barrel or Shelby Tube samples (in cohesive soils) and driven SPT or MC samples (in granular soils) were taken throughout the 60' tunnel
zone at specified tunnel boring locations. Continuous Pitcher Barrel or Shelby Tube samples (in cohesive soils) and driven SPT or MC samples (in granular
soils) were taken from 10' to 70" at specified station boring locations.

. Vane Shear Borings :
Vane Shear tests were performed using Geonor H-10 Vane Borer equipment. Vane shear tests were not planned in granular soils and clay soils where the
strength exceeded the equipment capacity (2.1 ksf). Along the tunnel alignment, vane shear testing was typically attempted at the tunnel crown, center and
invert. Vane Shear tests were performed at specified depths of the station borings.

. Pressuremeter Borings:

Pressuremeter tests were performed by Hughes Insitu Engineering Inc. Both "pre-bored" and "self-boring" pressuremeter tests were conducted. A top-drive drill
rig was used for self-boring pressuremeter tests. In hard soils and gravelly soils, only the "pre-bored" type pressuremeter tests could be conducted. Along the
tunnel alignment, pressuremeter testing was typically attempted at the tunnel crown, center and invert. Pressuremeter tests were performed at specified depths
of the station borings.

. Downhole Logging :
GEOQVision Geophysical Services performed P/S suspension logging in borings at BH-59, BH-68 and 79.

. Noise and Vibration Testing :
Noise and vibration tests were performed at BH-03, BH-10, BH-15, BH-19, BH-23, BH-27, BH-35, BH-40 and BH-46
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TABLE AS5-2

Installation of Vibrating Wire Piezometers
Silicon Valley Rapid Transit (SVRT) Project — Tunnel Segment

On-Site Zero Readi
Borehole | Depth Senal No. n' 1 € £E10 eadlle Date Approximate Location
No. (ft) Digit Temp (°C)
25 04-16533 9124 114 01/21/05
2 N. Marburg Way
52 04-10929 9212 11.3 01/21/05
20 04-10932 9124 8.3 01/14/05
4 Route 101/ McKee Rd 1.C
52 04-10927 9012 8.2 01/14/05
30 04-10930 9584 8.9 01/04/05
9 Santa Clara St. & 25™ St.
75 04-7962 8512 8.8 01/04/05
30.5 4-10928 922 12.6 01/15/05
13 0 04-10 ) Santa Clara St. & 19" St.
100.5 04-7960 8847 11.3 01/15/05
30 04-8553 9725 10.1 12/18/04
15 Santa Clara St. & 17" St.
90 04-7959 9013 9.6 12/18/04
30 04-17579 9997 7.6 01/31/05
19 Santa Clara St. & 11" St.
60 04-15175 9117 7.9 01/31/05
31 30 04-17584 10456 13.9 02/11/05 | STW Co. parking lot/Los Gatos
60 04-15247 8594 13.9 02/11/05 | Creck
205 04-10931 9491 14.6 12/23/04 )
37 Morrison Ave
60.5 04-7961 8962 13.6 12/23/04
20 04-9828 9940 10.9 12/22/04
41 Stockton Ave. & Pershing Ave.
40 04-8552 9882 10.8 12/22/04
20 04-10933 9000 7.5 01/16/05
47 Stockton Ave. & W. Hedding St.
40 04-9827 10169 7.5 01/16/05
58 30.5 04-17586 9874 12.9 03/04/05 | St. James St./Monarch Truck Ctr.
63 81 04-16908 8867 17.0 02/26/05 | Honco Property/Mission Concrete
30 04-10934 9380 97 01/17/05 Santa Clara St. & Market St.
68 80 04-15198 9062 11.4 01/21/05 | (Washington Mutual parking lot);
160 04-7963 8727 10.9 01/21/05 Piezo at 30° depth ina separate hole
74 30 04-17580 9907 10.8 02/03/05 | VT A parking lot/HP Pavilion
76 105 04-15199 8946 12.1 02/02/05 | PCJPB parking lot/HP Pavilion
355 04-7966 8848 13.0 03/02/05
79 75.5 04-7964 9405 12.8 03/02/05 | Stockton Ave. & Harding Ave.
118.5 04-7965 8876 13.3 03/02/05
80 47 04-16542 10181 12.7 02/23/05 | Stockton Ave. & W. Taylor St.
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VIBRATING WIRE PIEZOMETER SUMMARY TABLE

TABLE A5-3

Silicon Valley Rapid Transit - Tunnel Segment
San Jose, California

NB-17 NB-07 L NB-16 NB-13A BH-2 (P-2) BH-4 (P-4) BH-9 (P-9) BH-13 (P-13) BH-15 (P-15) BH-19 (P-19) BH-31 (P-31) BH-37 (P-37) BH-41 (P-41) BH-47 (P-47) BH-58 (P-58) || BH-63 (P-63) BH-68 (P-68) BH-74 (P-74) || BH-76 (P-76) BH-79 (P-79) BH-80 (P-80)
Pi-1 [ P12 || P21 | P22 || P3-1 | P3-2 || P41 | P42 21 [ 22 41 | 42 91 [ 92 13-1 | 13-2 15-1 | 15-2 19-1 | 19-2 311 [ 312 37-1 [ 372 411 | 41-2 47-1 | 47-2 58-1 63-1 681 | 682 | 683 74-1 76-1 79-1 | 792 [ 793 80-1
Vibrating Wiire Piezometer Typs Slope Indicator Slope Indicator Slope Indicator Slope Indicator Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon Geokon
Model Number|| 52611020 | 52611024 || 52611020 | 52611024 | 52611020 | 52611024 || 52611020 | 52611024 AL AL AL AL AL S AL S AL S AL S AL S AL S AL AL AL AL AL S AL S S AL S S S S AL
Surface Elevation (ft. NAVDS88) || 87.7 87.7 86 86 79.8 79.8 87.5 87.5 85.8 85.8 91.0 91.0 91.0 91.0 95.3 95.3 92.0 92.0 80.8 80.8 86.2 86.2 90.9 90.9 814 81.4 72.4 724 87.5 88.2 87.6 87.6 87.6 88.3 90.5 81.6 81.6 81.6 80.2
Piezometer Depth (ft) || 45.0 70.0 40.0 65.0 42.0 60.0 40.0 70.0 25.0 52.0 20.0 52.0 30.0 75.0 30.5 100.5 30.0 90.0 30.0 60.0 30.0 60.0 20.5 60.5 20.0 40.0 20.0 40.0 30.5 81.0 30.0 80.0 160.0 30.0 105.0 355 75.5 118.5 47.0
Piezometer Elevation (ft) | 42.7 17.7 46.0 21.0 37.8 19.8 47.5 175 60.8 33.8 71.0 39.0 61.0 16.0 64.8 -5.2 62.0 2.0 50.8 20.8 56.2 26.2 70.4 30.4 61.4 414 52.4 32.4 57.0 7.2 57.6 7.6 -72.4 58.3 -14.5 46.1 6.1 -36.9 33.2
Installation 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 || 01/21/05 | 01/21/05 || 01/14/05 | 01/14/05 || 01/04/05 | 01/04/05 || 01/15/05 | 01/15/05 || 12/18/04 | 12/18/04 || 01/31/05 | 01/31/05 || 02/11/05 | 02/11/05 || 12/23/04 | 12/23/04 || 12/22/04 | 12/22/04 || 01/16/05 | 01/16/05 03/04/05 02/26/05 01/17/05 | 01/21/05 | 01/21/05 02/03/05 02/02/05 03/02/05 | 03/02/05 | 03/02/05 02/23/05
Read Date Subcontractor Reading (piezometric depth in feet)
11/13/02 URS 222 24.0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
11/15/02 URS - - 17.0 17.7 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
11/22/02 URS - - - - 8.7 14.6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
11/25/02 URS - - - - - - 10.3 10.6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
12/09/02 URS 25.6 25.9 18.1 18.7 153 13.9 10.7 14.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
12/20/02 URS 25.2 25.0 16.6 17.7 14.1 133 9.4 13.7 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
01/16/03 URS 24.4 245 15.2 16.4 137 13.9 8.9 12.0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
01/24/03 URS 24.3 24.1 15.1 16.0 14.0 135 8.8 11.9 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
02/13/03 URS 24.2 23.9 15.0 15.7 129 12.7 9.4 121 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
03/03/03 URS 23.6 23.1 145 14.7 10.8 10.9 8.8 11.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
10/25/04 Geomatrix 23.3 225 N/A N/A 10.4 12.0 106 133 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
11/17/04 Geomatrix N/A N/A N/A N/A 10.1 11.1 10.6 134 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
12/02/04 Geomatrix 23.4 223 N/A N/A 9.7 10.5 108 135 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
12/30/04 Geomatrix 234 21.8 N/A N/A 8.7 9.3 10.9 13.6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
02/09/05 Geomatrix 225 21.2 N/A N/A 6.0 6.7 10.1 11.6 - - - - - - - - 23.6 18.2 - - - - 193 217 15.1 155 - - - - - - - - - - - - -
03/03/05 Geomatrix 223 20.9 N/A N/A N/A N/A 9.2 9.0 N/A N/A N/A N/A N/A N/A N/A N/A 235 16.8 17 48 -11.0 179 175 20.6 134 141 N/A N/A N/A N/A N/A 22.1 114 N/A N/A N/A 17.6 -30.1 N/A
05/05/05 Parikh - -- N/A N/A - -- 9.5 7.9 9.3 4.6 - -- 14.6 8.4 22.7 14.3 225 12.0 9.6 0.5 - -- 14.9 18.2 12.1 12.3 12.6 12.4 -- -- - -- - - - 13.8 13.7 8.8 12.2
05/06/05 Parikh 215 19.7 N/A N/A 14 1.4 - -- - -- 10.1 6.0 - -- - -- - -- - -- 16.7 15.3 - -- - -- - -- 8.2 7.0 23.3 19.9 75 15.8 17.4 -- - -- --
Read Date Subcontractor Water Level Elevation (feet NAVD88)
11/13/02 URS 65.5 63.7 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - - - -- - -- --
11/15/02 URS - - 69.0 68.3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
11/22/02 URS - -- - -- 71.1 65.2 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - - - -- - -- --
11/25/02 URS - -- - -- - -- 77.2 76.9 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - - - -- - -- --
12/09/02 URS 62.1 61.8 67.9 67.3 64.5 65.9 76.8 73.3 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - - - -- - -- --
12/20/02 URS 62.5 62.7 69.4 68.3 65.7 66.5 78.1 73.8 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
01/16/03 URS 63.3 63.2 70.8 69.6 66.1 65.9 78.6 75.5 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - - - -- - -- --
01/24/03 URS 63.4 63.6 70.9 70.0 65.8 66.3 78.7 75.6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
02/13/03 URS 63.5 63.8 71.0 70.3 66.9 67.1 78.1 75.4 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - - - -- - -- --
03/03/03 URS 64.1 64.6 715 713 69.0 68.9 78.7 76.3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
10/25/04 Geomatrix 64.4 65.2 N/A N/A 69.4 67.8 76.9 74.2 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - - - -- - -- --
11/17/04 Geomatrix N/A N/A N/A N/A 69.7 68.7 76.9 74.1 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - - - -- - -- --
12/02/04 Geomatrix 64.3 65.4 N/A N/A 70.1 69.3 76.7 74.0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
12/30/04 Geomatrix 64.3 65.9 N/A N/A 711 70.5 76.6 73.9 - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - - - -- - -- --
02/09/05 Geomatrix 65.2 66.5 N/A N/A 73.8 73.1 77.4 75.9 - - - - - - - - 68.4 73.8 - - - - 71.6 69.2 66.3 65.9 - - - - - - - - - - - - -
03/03/05 Geomatrix 65.4 66.8 N/A N/A N/A N/A 78.3 785 N/A N/A N/A N/A N/A N/A N/A N/A 68.5 75.2 79.1 76.0 97.23 68.3 73.4 70.3 68.0 67.3 N/A N/A N/A N/A N/A 65.5 76.2 N/A N/A N/A 64.0 111.7 3 N/A
05/05/05 Parikh - - N/A N/A - - 78.0 79.6 76.5 81.2 - - 76.4 82.6 72.6 81.0 69.5 80.0 71.2 80.3 - - 76.0 72.7 69.3 69.1 59.8 60.0 - - - - - - - 67.8 67.9 72.8 68.0
05/06/05 Parikh 66.2 68.0 N/A N/A 78.4 78.4 - -- - -- 80.9 85.0 - -- - -- - -- - -- 69.5 70.9 - -- - -- - -- 79.3 81.2 64.3 67.7 80.1 725 73.1 -- - -- --
Notes:
* Location abandoned. N/A = Not available or not applicable.
2 Approximate surface elevation based on City of San Jose survey elevations.
® Values appear to be an incorrect field measurements.
WATL Readings\t info from VW Pi - 051905(rev).xIs
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GEOkON 48 Spencer St. Lebanon, N.H. 03766 USA RH- 80, 43

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: January 27, 2005
Serial Number: 04-16542 Temperature: 20.7 °C
Pressure Range; 170 kPa fBarometric Pressure: 1006.8 mbar
Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 500, 399, 403, 018 Technician.kﬂﬁ%m/
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
{(kPa) 1st Cycle 2nd Cycle Reading (Lingar) (%FS) {Polynomial) { %FS)
0.0 10195 10196 10196 0.189 0.11 -0.007 0.60
34.0 9313 9313 9313 34.04 0.02 34.08 0.05
68.0 8433 8433 8433 67.79 -0.12 67.96 -0.02
102.0 7548 7548 7548 101.7 -0.16 101.9 -0.06
136.0 66353 6652 6653 136.1 0.05 136.1 0.06
170.0 5764 5763 5764 170.2 0.10 169.9 -0.04
(kPa) Linear Gage Factor (G): _ 0.03835  (kPa/ digit) Regression Zero: 10200
Polynomial Gage Factors: A: -8.240E-08 B: -0.03704 C: 386.17

Thermal Factor (K): -0.05310 (kPa/ °C)

(psi) Linear Gage Factor (G): _ 0.005563  (psi/ digit)
Polynomial Gage Factors: A: -1.19511E-08 B: -0.005372 C: 56.010

Thermal Factor (K): -0.007702 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)FK(T; - To)-(S; - Sp)**

Polynomial, P = AR,? + BR, + C +K(T; - Ty)-(S, - So)**

#Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

10201 .
GK-401 Pos. B or F(Ry): Temp(Ty): 217 °C TBaro(Sy): 993.8 mbar Date: February 08, 2003

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the field value of C must be calculated by plugging the initizl zero reading into the polynomial equation with the value of P set ta zera.

The above instrument was found 1o be in tolerance in al] operating ranges.
The above named instrument has been calibrated by comparison with standards traceable to the NEST, in compliance with ANST 2540-1. Fj__gure A5-3

"This report shall not be reproduced sxeept in full without written permission of Geckon Inc.




GEOkON 48 Spencer St. Lebanon, N.H. 03766 USA

Type:

%H"’Z !

Vibrating Wire Pressure Transducer Calibration Report

A

Serial Number:

04-16533

Pressure Range:

170 kPa

Date of Calibration:

{Barometric Pressure:

Temperature:

29’

January 4, 2005

232 °C

1000.2 mbar

Cal. Std. Cnrl. #(s): __123-L, 216, 506, 468, 524, 529, 428, 028 Technician: ‘Wé‘dm
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial

(kPa) 1st Cycle 2nd Cycle Reading (Linear) {%FS) {Polynomial) { %FS)
0.0 9148 9148 9148 0.280 0.16 0.008 0.00
34,0 8307 8309 8308 33.95 -0.03 34.05 0.03
68.0 7465 7466 7466 67.73 -0.16 67.96 -0.02
102.0 6614 6615 6615 101.8 -0.09 102.1 0.05
136.0 5764 5764 5764 135.9 -0.04 136.0 -0.01
170.0 4908 4907 4908 170.3 0.16 170.0 -0.02
(kPa) Linear Gage Factor (G):  0.04009  (kPa/ digit) Regression Zero: 9135
Polynomial Gage Factors: A: -1.139E-07 B: -0.03848 C: 361.60
Thermal Factor (K): -0.01883 (kPa/°C)
(psi) Linear Gage Factor (G): __ 0.005814  (psi/ digit)
Polynomial Gage Factors: A: -1.65251E-08 B: -0.005582 C: 52.446
Thermal Factor (K): -0.002731 (psi/ °C)

Calculated Pressures: Linear, P = G(R; - R)+K(T; - To)-(5; - Sp)**

Polynomial, P = AR,* + BR, + C +K(T - To)-(S; - S¢)**

t Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

92136 21.5

Temp(T,): oc 1005.7

tBaro(S,): mbar January 12, 2005

GK-401 Pos. B or F(Ry): Date:

*[nitial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Palynomial equation is used

the tield value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in all operaling ranges. .
The above named instrument has been calibrated by eanparison with standards traceable to the NIST, in compliance with ANSI 2540.1. Fi gure A5-4

This report shall not be reproduced except in ful] without written permission of Geakon Inc.




GEO"ON 48 Spencer St. Lebanon, N.H. 03766 USA BH-2,%7'

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration; . November 3, 2004
Serial Number: 04-10929 Temperature: 23.1 °C
Pressure Range; 170 kPa 1Barometric Pressure: 996.1 mbar
Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 216, 468, 403, 018 Technician: Q W
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Lincar Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading {Linear) (%FS) (Polynomial) { %FS)
0.0 9272 9273 9273 0.402 0.24 0.011 0.01
340 8402 8402 8402 3394 -0.04 34.02 0.01
68.0 7527 7526 7527 67.67 -0.19 6798 -0.01
102.0 6646 6644 6645 101.6 <022 101.9 -0.04
136.0 5755 5754 5755 135.9 -0.04 136.0 0.01
170.0 4860 4860 4860 170.4 0.24 170.0 0.00
(kPa) Linear Gage Factor (G):  0.03853  (kPa/ digit) Regression Zero: 9283
Polynomial Gage Factors: A -1.590E-07 B: -0.03628 C: 35007

Thermal Factor (K): 0.04749 (kPa/°C)

(psi) Linear Gage Factor (G):  0.005588  (psi/ digit)
Polynomial Gage Factors: A: -2,30639E-08 B: -0.005262 C: 50773

Thermal Factor (K): 0006888 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)+K(T, - Tp)-(5,- Sp)**

Polynomial, P = AR,* + BR; + C +K(T, - To)-(S; - So)**

tBarometric pressures arc absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9241 20.4 1000.9 November 29, 2004
GK-401 Pos. B or F(R,): Temp(T,): °C {Baro(S,): mbar Date:

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation js used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the valve of P set to zero.

The above instrament was found to be in tolerance in all opersting ranges. .
The above named instrument has been calibrated by comparison with standards tracenble to the NIST, in complisnce with ANSI 2540-1. F'igure A5-5

This raport shall not be reproduced except in full without written permission of Geokon Ing.




GEO"ON 48 Spencer St. Lebanon, N.H. 03766 USA -4 ) 20

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: November 3, 2004
Serial Number: 04-10932 Temperature: 23,1 °C
. | Pressure Range: 170 kPa tBarometric Pressure: 996.1 mbar
Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 216, 468, 403, 018 Technician: C} e L2770
Al ;
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial

{kPa) 1st Cycle 2nd Cycle Reading (Linear) (%F8) {Polynomial) { %FS)

0.0 9190 9191 9191 0372 0.22 0.021 0.01

34.0 8326 8326 8326 33.92 -0.05 3399 0.00

68.0 7455 7455 7455 67.72 -0.16 68.02 0.01

102.0 6581 6581 6581 101.6 -0.21 101.9 -0.03

136.0 5697 5696 5697 136.0 -0.02 136.0 0.02

170.0 4811 4810 4811 170.4 0.21 170.0 -0.02

(kPa) Linear Gage Factor (G):  0.03881  (kPa/ digit) Regression Zero: 9200
Polynomial Gage Factors; A: -1.458E-07 B: -0.03677 C: 350.22
Thermal Factor (K):  0.03965 (kPa/°C)
(psi) Linear Gage Factor (G):  0.005629  (psi/ digit)
Polynomial Gage Factors: A: -2,11518E-08 B: -0.005333 C: 50.796
Thermal Factor (K):  0.005751 (psi/ °C)

Calculated Pressures:

Linear, P = G(R, - R)+K(T, - To)-(S; - So)**

Polynomial, P = AR,* + BR, + C +K(T, - To)-(S, - Sp)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9163
GK401 Pos. B or F(Ry):

204 1000.9

Temp(T;): °C tBaro(Sy): ) mbar Date

November 29, 2004

the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

*Iitial zero readings must be established in the ficld following the procedures described in the Instruction Manual. If the Polynomial equatjon js used

The above instrument was found to be in tolerance in all aperating ranges.

The above named instrument has been calibrated by comparison with standards tracesble to the NIST, in compliance with ANS] Z540-1. Figure A5-6

‘This report shall not be reproduced except in full without wrilen permission of Geokon Inc.




GEOkON 48 Spencer St. Lebanon, N.H. 03766 USA BH-4, 52'

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: November 3, 2004
Serial Number: 04-10927 Temperature: 23.1 °C
Pressure Range: 170 kPa tBarometric Pressure: 996.1 mbar

Cal. Std. Cntrl, #(s): 524, 529, 511, 506, 216, 468, 403, 018

Technician: ? m

Applied Gage Gage Average Calculated Error Caiculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) ( %FS)
0.0 9075 9075 9075 0.375 0.22 -0.002 0.00
340 8249 8249 8249 33.94 -0.03 34.02 0.01
68.0 7419 7419 7419 67.67 0,19 67.98 -0.01
102.0 6582 6582 6582 101.7 -0.18 102.0 0.00
136.0 5739 5739 5739 1359 -0.03 136.0 0.02
170.0 4892 4892 4892 170.4 0.22 170.0 -0.01
(kPa) Linear Gage Factor (G): 004064 (kPa/ digit) Regression Zero: 9084
Polynomial Gage Factors: A: -1.628E-07 B: -0.03836 C: 361.56
Thermal Factor (K):  0.03306 (kPa/°C)
(psi) Linear Gage Factor (G):  0.005894  (psi/ digit)
Polynomial Gage Factors: A: -2.36083E-08 B: -0.005564 C: 52441
Thermal Factor (K):  0.004795 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)+K(T; - Ty)-(S; - Sg)**

Polynomial, P = AR,” + BR, + C +K(T, - To)-(S, - So)**

1Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9047 20.3

Temp(Ty): «c

1000.9 November 29, 2004
GK-401 Pos. B or F(Ry): tBaro{Sy): :

mber Date

*nitjal zeto readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomia! equation with the value of P set to zero.

The ebove instrurnent was found to be in tolerance in all operating ranges. .
Tha above named instnment has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSE 2840.1. Figure A5-7

Thia report shall not be reproduced except in full without written permission of Geokon Inc.




GEOkON 48 Spencer St. Lebanon, N.H. 03766 USA BH-9, 30

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: November 3, 2004
Serial Number: 04-10930 Temperature: 23.1 °C
Pressure Range: 170 kPa tBarometric Pressure: 996.1 mbar
Cal. Std. Cntrl, #(s): 524, 529, 511, 506, 216, 468, 403, 018 Technician: Q &m—
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) { %FS)
0.0 9616 9617 9617 0.291 0.17 0.017 0.01
340 8784 8782 8783 33.96 -0.02 3398 -0.01
68.0 7947 7946 7947 67.75 -0.15 67.97 -0.02
102.0 7106 7105 7106 101.7 -0.16 1019 -0.03
136.0 6257 6257 6257 136.0 0.00 136.1 0.03
170.0 5408 5409 5409 170.3 0.16 170.0 0.00
(kPa) Linear Gage Factor (G):  0.04039  (kPa/ digit) Regression Zero: 9624
Polynomial Gage Factors: A: -1.253E-07 B: -0.03851 C: 381.94
Thermal Factor (K):  0.05007 (kPa/°C)
(psi) Linear Gage Factor (G):  0.005859  (psi/ digit)
Polynomial Gage Factors: A: -1.81666E-08 B: -0.005586 C: 55396
Thermal Factor (K): 0.007262 (psi/ °C)
Calculated Pressures: Linear, P = G(R, - R)+K(T; - To)-(S, - So)**

Polynomial, P = AR,? + BR, + C +K(T - To)-(S; - So)**

TBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9586 20.3 1000.9

November 29, 2004
Temp(T,): °C :

GK-401 Pos. B or F(Rg): ¥Baro(S):

mbar Date

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The abave instrument was found to be in tolerance in all operating renges. .
The sbove named instrument has been calibrated by comparison with standards tracesble to the NIST, in compliance with ANSI Zs40-L Figure A5-8

This report shall not be reproduced except in full without written permission of Geokon Inc.




GEOkON 48 Spencer St. Lebanon, N.H. 03766 USA »w-g, "I'a'

Vibrating Wire Pressure Transducer Calibration Report

Type: 5 Date of Calibration: June 30, 2004
Serial Number: 04-7962 Temperature: 23.9 °C
Pressure Range: 2 MPa tBarometric Pressure: 997.8 mbar

Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 216, 468, 402, 428 Technician: WM@

Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(MPa) 1st Cycle 2nd Cycle Reading (Linear) (%F8) {Polynomial) ( Y%FS)
0.0 8517 8517 8517 0.005 0.23 0.000 0.00
0.4 7764 7764 7764 0.399 -0.06 0.400 -0.01
0.8 7005 7004 7005 0.797 -0.17 0.800 0.00
12 6241 6241 6241 1.196 -0.18 1.200 0.00
1.6 5472 5472 5472 1.599 -0.05 1.600 0.00
2.0 4697 4698 4698 2.005 0.23 2.000 0.01
(MPa) Lincar Gage Factor (G): 0.0005236 (MPa/ digit) Regression Zero: 8526
Polynomial Gage Factors: A: -2.331E-09 B: -0.0004928 C: 43664

Thermal Factor (K): 0.0003151 (MPa/°C)

(psi) Linear Gage Factor (G):  0.07588  (psi/ digit)
Polynomial Gage Factors: A: -3.37853E-07 B: -0.07142 C: 632.81

Thermal Factor (K):  0.04566 (psi/ °C)

Calculated Pressures: Linear, P = G(R; - R)+K(T, - Ty)}-(S; - Sp)}**
Polynomial, P= AR,” + BR, + C +K(T, - To)-(S, - So)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:
8515 227 1007.5 October 07, 2004
GK-401 Pos. B or F(R,): Temp{To): °C 1Baro(Sy): mbar Date:

*Initial zero readings must be established in the ficld following the procedures described in the Instruction Manual. If the Polynomial equation is used

the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero,

The above instroument was found Lo be in tolerance in all operating ranges.
The above named instrument has becn calibrated by comparison with standards racesble to the NIST, in campliance with ANS12540.1. Figure A5-9

This report shall not be reproduced except in full without wrilten permission of Geokon Inc.




GEOkO” 48 Spencer St. Lebanon, N.H. 03766 USA V-9, 30, 5’

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: November 3, 2004
Serial Number: 04-10928 Temperature; 23.1 °C
Pressure Range: 170 kPa }Barometric Pressure: 996.1 mbar
Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 216, 468, 403, 018 Technician: Q W—
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 15t Cycle 2nd Cycle Reading (Linear) {%FS) (Polynomial) ( %FS)
0.0 9270 9270 9270 0361 0.21 -0.014 ~0.01
34,0 8418 8419 8419 33.96 -0.02 34.06 0.03
68.0 7564 7564 7564 67.68 -0.19 6799 -0.01
102.0 6703 6703 6703 101.7 -0.20 102.0 -0.02
136.0 5834 5834 5834 136.0 -0.03 136.0 0.02
170.0 4962 4962 4962 170.4 0.21 170.0 -0.01
(kPa) Linear Gage Factor (G):  0.03946  (kPa/ digit) Regression Zero: 9279
Polynomial Gage Factors: A: -1.524E-07 B: -0.03729 C: 358.79

Thermal Factor (K): -0.03910 (kPa/ °C)

(psi) Linear Gage Factor (G):  0.005724  (psi/ digit)
Polynomial Gage Factors: A: -2.20995E-08 B: -0.005409 C: 52.039

Thermal Factor (K): -0.005671 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)HK(T, - Ty)-(8, - Sg)**

Polynomial, P = AR,* + BR, + C +K(T, - Ty)-(S; - So)**

}Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9046 20.4 1000.9 November 29, 2004
GK-401 Pos. B or F(RyX: Temp(T,): °C 1Baro{Sy): mbar Date:

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used
the ficld value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The sbove instrument was found to be in tolerance in all opemting ranges.
The sbove named instrument has been calibested by camparison with standards traceable to the NIST, in compliance with ANS! 25401, F'igure A5-10

This report shall not be reproduced except in full without written penmission of Geokon Inc.




GEOkom 48 Spencer St. Lebanon, N.H. 03766 USA Pu-1%, (oo 5

Vibrating Wire Pressure Transducer Calibration Report

Type: 5 Date of Calibration: June 30, 2004
Serial Number: 04-7960 Temperature: 239 °C
Pressure Range: 2 MPa tBarometric Pressure: 9978 mbar
Cal. Std. Cntrl. #(s): 524,529, 511,506,216, 468, 402, 428 Technician: \%%W/
Applied Gage Gage Average Calculated Error Calculated Error
Presgsure Reading Reading Gage Pressure Linear Pressure Polynomial
(MPa) 1st Cycle 2nd Cycle Reading (Linear) (%F8S) (Polynomial) ( %FS)
0.0 8851 8850 8851 0.004 0.21 0.000 -0.02
0.4 8106 8106 8106 0.399 -0.03 0.400 0.01
08 7358 7357 7358 0.797 -0.17 0.800 -0.01
1.2 6605 6604 6605 1.196 -0.19 1.200 -0.02
1.6 5846 5846 5846 1.599 -0.06 1.600 -0.01
2.0 5081 5082 5082 2.005 0.23 2.000 0.02
(MPa) Linear Gage Factor (G): __0.0005307 _ (MPa/ digit) Regression Zero: 8858
Polynomial Gage Factors: A: -2336E-09 B: -0.0004982 C: 45920

Thermat Factor (K): -0.0000033 (MPa/ °C)

(psi) Linear Gage Factor (G): __ 0.07692  (psi/ digit)
Polynomial Gage Factors: A: -3.38541E-07 B: -0.07220 C: 66551

Thermal Factor (K): -0.00048  (psi/ °C)

Calculated Pressures: Linear, P = G{R, - R)FK(T,; - To)-(5, - Sg)**

Polynomial, P = AR, + BR, + C +K(T, - T)-(S; - 8;)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

8847 22.8 1007.5
GK-401 Pos. B or F(Ro): Temp(Ty): oc  tBaro(Sy): mbar Date. OCtObeEr 07,2004

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used
the ficld value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

\ The sbove instrument wes found 1o be in tolerance in all operaling ranges.
The shove named instrument has been calibrated by comparizon with standards traceable 1o the NIST, in compliance with ANSI Z540-1. Figure A5-11

This report shall not be reproduced except in full without written permission of Geokon Inc.




GEOkom 48 Spencer St. Lebaron, N.H. 03766 USA BH-15, 30

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: Angust 26, 2004
Serial Number: 04-8553 Temperature: 219 °C
Pressure Range: 170 kPa tBarometric Pressure: 1004.9 mbar
Cal Std. Cntrl. #(s). 524, 529, 511, 506, 216, 468, 403, 018 Technician: W‘?
A
Applied Gage Gage Average Calculated Error Caleulated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) {%FS) {Polynomial) ( YoFS)
0.0 9776 9777 9777 0.330 0.19 0.039 0.02
340 8937 8937 8937 3392 -0.05 33,98 -0.01
68.0 8092 8092 8092 67.73 -0.16 67.98 -0.01
102.0 7242 7242 7242 101.7 -0.15 102.0 0.00
136.0 6386 6386 6386 136.0 -0,01 136.1 0.03
170.0 5529 5529 5529 170.3 0.17 170.0 -0.02
(kPa) Linear Gage Factor (G):  0.04001  (kPa/ digit) Regression Zero: 9788
Polynomial Gage Factors: A: -1.301E-07 B: -0.03802 C: 384.16

Thermal Factor (K): 0.02009 (kPa/ °C)

(psi) Linear Gage Factor (G): _ 0.005803  (psi/ digit)
Polynomial Gage Factors: A: -1.88752E-08 B: -0.005514 C:. 55.718

Thermal Factor (K): 0.002914  (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R;)+K(T; - Tg)-(5;- Sg)**

Polynomial, P = AR,” + BR, + C +K(T; - T)-(S, - So)**

tBarometric pressures are absolute, Barometric compensation is not required with vented and differential pressure transducers,

Factory Zero Reading:

GK~401 Pos. B or F(RyY: 9734 Temp(Ty): 214 oo tpaosg: 07D e Date;  October 07, 2004

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the field value of C must be calculated by plugging the initial zero reading inte the polynomial equation with the value of P set to zero.

The above instument wes found Lo be in tolerance in all operating ranges. .
The sbove named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1. Fi gure AS-1 2

This report shall not be reproduced except in full withowt written permission of Geokon Ine.




!
GEOkom 48 Spencer St. Lebanon, N.H. 03766 USA PH-15, 40

Vibrating Wire Pressure Transducer Calibration Report

Type: S Date of Calibration: June 30, 2004
Serial Number: 04-7959 Temperature: 239 °C
Pressure Range: 2 MPa {Barometric Pressure; 997.8 mbar
Cal. Std. Cntrl. #(s): 524,529, 511, 506,216, 468, 402, 428 Technician: \—;{{%W&
Applied Gage Gage Average Calculated Error Calcutated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
{MPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) ( %FS)
0.0 9018 9019 9019 0.004 022 0.000 0.02
0.4 8254 8254 8254 0399 -0.05 0.400 -0.01
08 7485 7485 7485 0.796 -0.19 0.799 -0.03
1.2 6708 6708 6708 1.197 -0.13 1.201 0.03
1.6 5930 5930 5930 1.599 -0.05 1.600 0.00
2.0 5145 5146 5146 2.004 0.20 2.000 0.01
(MPa) Linear Gage Factor (G):  0.0005163 (MPa/ digit) Regression Zero: 9027
Polynomial Gage Factors: A: -2.089E-09 B: -0.0004867 C: 45597

Thermal Factor (K): 0.06000491 (MPa/°C)

(psi) Linear Gage Factor (G): _ 0.07483  (psV/ digit)
Pelynomial Gage Factors: A: -3.0281E-07 B: -0.07054 C: 660.83

Thermal Factor (K):  0.60711  (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)+K(T; - Ty)-(8; - So)**

Polynomial, P = AR,* + BR, + C +K(T; - Ty)~(S; - So)**

{Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9014 22.6 .
GK-401 Pos. B or F(Ro): Temp(To): ¢ tBaotSy 0077 mbar Date;  OCtober 07,2004

*[nitial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in all operaling ranges.
“The sbove named instrument has been calibrated by eomparison with standards iraceable to the NIST, in compliance with ANSI Z540-1. Figure A5-13

This repart shall not be reproduced except in full without writlen permission of Geokon Ine.




GEOkO” 48 Spencer St. Lebanon, N.H. 03766 USA gH .—\q ; 60'

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: - January 14, 2005
Serial Number: 04-17579 Temperature: 23.4 °C
Pressure Range: 170 kPa tBarometric Pressure: 994 8 mbar

Cal. Std. Cntrl. #(s): 524, 529, 123-L, 506, 500, 468, 428, 028 Technician: QW

Applied Gage Gage Average Calculated Error Calculated Error

Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
{kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) {Polynomial) ( %FS)
0.0 10034 10034 10034 0.392 0.23 0.025 0.0t
34.0 9215 9216 9216 3388 -0.07 33.97 -0.02
68.0 B388 8388 B388 67.73 -0.16 68.03 0.02
102.0 7559 7558 7559 101.7 -0.19 101.9 -0.03
136.0 6720 6720 6720 136.0 -0.01 136.1 0.03
170.0 5880 5880 5880 1703 0.20 170.0. -0.02

(kPa) Linear Gage Factor (G): __ 0.04091  (kPa/ digit) Regression Zero: 10044
Polynomial Gage Factors: A: -1.603E-07 B: -0.03836 C: 401,08

Thermal Factor (K):  -0.04605  (kPa/ °C)

(psi) Linear Gage Factor (G): __ 0.005934 _ (psi/ digit)
Polynomial Gage Factors: A: -2.32449E-08 B: -0.005564 C: 58172

Thermal Factor (K): -0.006680 (psi/ °C)

Calculated Pressures: Linear, P = G(R,, - R)+K(T - Tg)-(S, - Sp)**

Polynomial, P= AR,* + BR, + C +K(T, - Tg}-(S; - So)**

1Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

GK-401 Pos. B or F(Rg): 9997 Temp(To) 213 o iBaro(Sy: 10068 b Date: January 18, 2005

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the fieid value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in all operaling ranges. .
The above named instrument has been calibrated by comparison with standards lraceable to the NIST, in compliance with ANs1 25401 Figure A5-14
: “Ttus report shall not be reproduced except in full without written permission of Geokon Inc.




Type:
Serial Number:

Pressure Range:

S

04-15175

700 kPa

OFCON ::so-rco: st Lobanon, N 5. 03766 Usa

Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration:

tBarometric Pressure:

Temperature:

B9, 60

January 7, 2005

229 °C

999.5 mbar

Cal. Std. Cntrl. #(s): 524, 529, 123-L, 506, 216, 468, 428, 028 Technician: "W& Ny
Applied Gage Gage Average Calculated Error Calculated Emor
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial

(kPa) Ist Cycle 2nd Cycle Reading (Lingar) {%FS) (Polynomial) ( %FS)
0.0 9122 9123 9123 1.012 0.14 0.123 0.02
140.0 B178 8179 8179 139.8 -0.02 140.1 0.01
280.0 7232 7233 7233 279.0 -0.15 2798 -0.03
420.0 6278 6277 6278 419.4 -0.09 420.1 0.01
560.0 5322 5322 5322 559.9 -0.01 560.1 0.02
700.0 4363 4364 4364 700.9 0.12 700.0 0.00

(kPa) Linear Gage Factor (G): 0.1471 (kPa/ digit) Regression Zero: 9129
Polynomial Gage Factors: A -3.202E-07 B: 01427 C: 13289
Thermal Factor (K): -0.0588  (kPa/°C)
(psi) Linear Gage Factor (G): __ 0.02133  (psi/ digit}

Polynomial Gage Factors: A: -4.64405E-08 B: -0.02070 C: 192,74

Thermal Factor (K): -0.00852 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)HK(T, - To)}-(81 - So)**
Polynomial, P = AR,* + BR, + C +K(T, - To)-(S; - So)**

¥Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9117 22.0
Temp(Ty): °C

1006.2

tBaro(S,): mbar Date January 12, 2005

GK-401 Pos. B or F(Ry):

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the ficld value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in all operaling ranges.
The sbove named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANST Z540-1 Fi gure A5-15

This repont shall ot be reproduced except in full withoul wrilten permussion of Geakon Ine.




GEOkO” 48 Spencer St. Lebanon, N.H. 03766 USA 6H.—'6l y '50,

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: January 14, 2005
Serial Number: 04-17584 Temperature: 234 °C
Pressure Range: 170 kPa +Barometric Pressure; 994 8 mbar
Cal. Std. Cntrl. #(s); 524, 529, 123-L, 506, 500, 468, 428, 028 Technician; Iy Y]
!{’fé]éﬁ%m»m&
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) st Cycle 2nd Cycle Reading (Linear) {%FS) (Polynomial) ( %FS)
0.0 10471 10472 10472 0.329 0.19 0.039 0.02
34.0 9733 9734 9734 3391 -0.05 34.00 0.00
68.0 8990 8990 8990 67.75 -0.15 68.00 0.00
102.0 8242 8244 8243 101.7 -0.15 102.0 0.02
136.0 7490 7492 7491 136.0 -0.02 136.1 0.04
170.0 6736 6737 6737 170.3 0.17 170.0 0.00
{kPa) Linear Gage Factor (G): __ 0.04551  (kPa/ digit) Regression Zero: 10479
Polynomial Gage Factors: A: -1.696E-07 B: -0.04259 C: 464.58

Thermal Factor (K): -0.03044 (kPa/ °C)

(psi) Linear Gage Factor (G): _ 0.006600 _ (psi/ digit)
Polynomial Gage Factors: A: -2,45984E-08 B: -0.006177 C: 67.382

Thermal Factor (K): -0.004414 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)+K(T, - T)-(S; - So)**

Polynomial, P = AR, + BR, + C +K(T, - To}-(S; - Sp}**

1Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

10480 . .
GK-401 Pos. B or E(Ry): Temp(To): 208 o tBarasyy: 9B58 e Date:  J20Uary 23, 2005

*[nitial zero readings must be cstablished in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the field value of C must be calculated by plugging the initia} zero reading into the polynomial equation with the value of P set to zero.

The above instrament was found to be in telerance in all operating ranges. N
The above named instrament has boen calibrated by comparisan with standards traceable to the NIST, in comphisnce with aNs1 zs401 Figure A5-16

Tius report shall not be reproduced except in full without written permission of Geokon Inc.




GEOKON 48 Spencer St. Lebanon, N.H. 03766 USA BH-31, @o’

Vibrating Wire Pressure Transducer Calibration Report

Type: S Date of Calibration: January 21, 2005
Serial Number; 04-15247 Temperature; 219 °C
Pressure Range: 700 kPa tBarometric Pressure: 998.5 mbar
Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 500, 395, 403, 018 Technician: k j
® "Wl tlecamee.
Apphed Gage Gage Average Calculated Error Calculaied Error
Pressure Reading Reading Gapge Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) {(%FS) (Polynomial) ( %FS)
0.0 8596 8596 8596 0.309 0.04 0.192 0.03
140.0 7683 7683 7683 139.5 -0.07 139.6 -0.06
280.0 6761 6761 6761 280.1 0.02 280.2 0.03
420.0 5844 5845 5845 419.9 -0.01 420.1 0.01
560.0 4926 4925 4926 560.1 0.01 560.0 0.00
700.0 4006 4009 4008 700.0 0.01 700.2 0.02
(kPa) Linear Gage Factor (G): 0.1525  (kPa/ digit) Regression Zero: 8598
Polynomial Gage Factors: A: -4.183E-08 B: -0.1520 C: 1309.6

Thermal Factor (K):  -0.0146  (kPa/ °C)

(psi) Linear Gage Factor (G):  0.02212  (psi/ digif)
Polynomial Gage Factors: A: -6.06689E-09 B: -0.02204 C: 18995

Thermal Factor (K):  -0.00212  (psi/ °C)

Calculated Pressures: Linear, P = G(R; - R)FK(T, - T¢)-(S; - So)**

Polynomial, P = AR,* + BR, + C +K(T, - Tg)-(S, - Sp)**

t Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:
GK-~401 Pos. B or F(R,): 8595 Temp(To): 232 (" 1Baro(Sy): 986.0 mbar Date: January 25, 2005

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in all operating ranges.
The above named instrament has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540.i . Figur e A5-17

This report shall not be reproduced except in full without written permission of Geokon Inc




GEOkO” 48 Spencer St. Lebanon, N.H. 03766 USA P39, -z;o.‘;l

Vibrating Wire Pressure Transducer Calibration Report

Type: A : Date of Calibration: November 3, 2004
Serial Number: 04-10931 : Temperature: 23.1 °C
Pressure Range: 170 kPa tBarometric Pressure: 996.1 mbar
Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 216, 468, 403, 018 Technician: Q Cn AT
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading {Linear) {(%FS) {Polynomial) ( %F8S)
0.0 9560 9560 9560 0.289 0.17 -0.025 -0.01
34.0 8733 8733 8733 3398 -0.01 34,04 0.02
638.0 7904 7904 7904 67.75 -0.15 68.00 0.00
102.0 7070 7070 7070 101.7 -0.16 102.0 -0,01
136.0 6231 6231 6231 1359 -0.05 136.0 -0.01
170.0 5386 5386 5386 170.3 0.20 170.0 0.01
(kPa) Linear Gage Factor (G):  0.04074  (kPa/ digit) Regression Zero: 9567
Polynomial Gage Factors: A: -1.358E-07 B: -0.03871 C: 38245

Thermal Factor (K): 0.06782 (kPa/ °C)

(psi) Linear Gage Factor (G):  0.005909 (psi/ digit)
Polynomial Gage Factors: A: -1.96924E-08 B: -0.005614 C: 55470

Thermal Factor (K):  0.009837 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R;)HK(T, - To)-(S; - Sp)**

Polynemial, P = AR, + BR, + C +K(T, - T)-(5, - S))**

1 Barometric pressures arc absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:
0525 203 1000.9 November 29, 2004
GK-401 Pos. B or F(Rp): Temp(T,): °C 1Baro(S;): mbar Date:

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

. The above instrument was found ta be in lolemnce in all operating ranges.
The above named instrument has been calibrated by comparison with standards traceable ta tha NIST, in compliance with ANSI 2540.1. F'i gure A>-18

This report shall not be reproduced except in full without writlen permission of Geokon Inc.




GEOKON 48 Spencer St. Lebanon, N.H. 03766 USA ?U-31, 60.5'

Vibrating Wire Pressure Transducer Calibration Report

Type: S Date of Calibration: June 30, 2004
Serial Number: 04-7961 Temperature: 239 °C
Pressure Range: 2 MPa 1Barometric Pressure: 997.8 mbar
Cal. Std. Cntrl #(s): 524,529, 511, 506, 216, 468, 402, 428 Technician: \_1/2 55 % .
Applied Gage Gage Average Calcutated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(MPa) 15t Cycle 2nd Cycle Reading {Linear) (%FS) {Polynomial) ( %FS)
0.0 8973 8974 8974 0.004 0.22 0.000 0.00
04 8237 8236 8237 0.400 -0.01 0.400 0,02
08 7498 7498 7498 0.796 -0.20 0.800 -0.02
12 6753 6752 6753 1.196 -0.21 1.199 -0.03
1.6 6000 6000 6000 1.600 -0.02 1.601 0.03
2.0 5245 5246 5246 2.004 0,22 2.000 0.00
(MPa) Linear Gage Factor (G): 0.0005365 (MPa/ digit) Regression Zero: 8982
Polynomial Gage Factors: A: -2473E-09 B: -0.0005013 C: 4.6975

Thermal Factor (K): 0.0002684 (MPa/°C)

(psi) Linear Gage Factor (G): __ 0.07775 (psi/ digit)
Polynomial Gage Factors: A: -3.58414E-07 B: -0.07266 C: 63030

Thermal Factor (K):  0.03890  (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)+K(T; - Tp)-(S, - So)**

Polynomial, P = AR,® + BR, + C +K(T; - Ty)-(5; - So)**

+Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

8968 22.6 1007.5
GK-401 Pos. B or FRo): Temp(To): oC  tBaro(Sy): mbar Date:  October 07,2004

*Initial Zero readings must be established in the field following the procedures desctibed in the Instruction Manual. If the Polynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The sbove instrument was found (o bo in tolerance in all operating ranges. .
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI 2540-1 Figure A5-19

This report shall not be reproduced except in full withoul written p ission of Geokon Inc.




GEOKON 48 Spencer St. Lebanon, N.H. 03766 USA P-4, <20’

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: October 5, 2004
Serial Number: 04-9828 Temperature: 21.7 °C
Pressure Range: 170 kPa ¥Barometric Pressure: 1004 4 mbar
Cal. Std. Cntrl. #(s): 524,529, 511, 506, 216, 468, 028, 428 Technician: \Z/z ,ﬁ Ig
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear - Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) { %FS)
0.0 9954 9955 9955 0.281 0.17 -0.005 0.00
34.0 9065 9065 9065 33.99 -0.01 34.05 0.03
68.0 8174 8174 8174 67.75 -0.15 67.99 0.00
102.0 . 7277 7278 7278 101.7 -0.16 102.0 -0.01
136.0 6374 6375 6375 135.9 -0.03 136.0 0.01
170.0 5467 5468 5468 170.3 0.18 170.0 0.01
(kPa) Linear Gage Factor (G):  0.03789  (kPa/ digit) Regression Zero: 9962
Polynomial Gage Factors: A: -1.139E-07 B: -0.03614 C: 37099
Thermal Factor (K): -0.04932 (kPa/°C)
(psi) Linear Gage Factor (G): 0.005496 (psi/ digif)
Polynomial Gage Factors: A: -1.65182E-08 B: -0.005241 C: 53.508
Thermal Factor (K): -0.007154 (psi/ °C)

Calculated Pressures:

Linear, P = G(R, - R)+K(T; - Ty)-(S; - So)**

Polynomial, P = AR + BR, + C +K(T, - To)-(S; - So)**

‘+Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

GKA01 Pos. B or F(R,): 9929

Temp(Ty): 214 +Baro(Sy): 10071 Date:  October 07, 2004

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial eqnation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in alt operating ranges.

The above named instrument has been calibrated by comparisen with standards tracesble to the NIST, in compliance with ANST Z540-1. Figure A5-20

This report shall not be reproduced except in full without written pemmission of Geokon Ine.




—

GEOkom 48 Spencer 5t. Lebanon, N.H. 03766 USA 6 H.— 4' ; ao

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: August 26, 2004
Serial Number: 04-8552 Temperature; 219 °C
Pressure Range: 170 kPa tBarometric Pressure; 10049 mbar
Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 216, 468, 403, 018 Technician; ‘7[/@6? % e
Applied Gage |  Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) ( %FS)
0.0 9890 9892 9891 0.353 0.21 0.059 0.03
340 9055 9055 9055 3391 -0.06 33.97 -0.02
68.0 8213 8212 8213 67.72 -0.16 67.97 -0.02
102.0 7365 7364 7365 101.8 -0.14 102.0 0.00
136.0 6513 6513 6513 135.9 -0.04 136.0 0.00
170.0 5656 5656 5656 170.3 0.19 170.0 -0.01
(kPa) Linear Gage Factor (G):  0.04014  (kPa/ digit) Regression Zero: 9900
Polynomial Gage Factors: A: -1408E-07 B: -0.03795 C: 389.12

Thermal Factor (K):  -0.04771 (kPa/ °C)

(psi) Linear Gage Factor (G):  0.005821  (psi/ digit)
Polynomial Gage Factors: A: -2,04242E-08 B: -0.005504 C: 56437

Thermal Factor (K): -0.006920 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)+K(T; - To)-(S;- So)**

Polynomial, P = AR,* + BR, + C +K(T; - Tg)-(S; - S¢)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9868 , ‘
GKAOL Fos B or FR): TempCToy 212 ey NOOTL Dare;  October 07,2004

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in Lolerance in all operating ranges.
The above named instrument has been calibrated by comparison with standards traceable o the NIST, in compliance with ANS1 Z540-1. Fi gure AS5-21

This report shall not be reproduced except in full without written permission of Geokon Inc.




GE Okon 48 Spencer St. Lebanon, N.H. 03766 USA

Type: A
Serial Number: 04-10933
Pressure Range: 170 kPa

Date of Calibration;

tBarometric Pressure:

Temperature;

BH-Lt, 20

Vibrating Wire Pressure Transducer Calibration Report

November 3, 2004

23.1 °C

996.1 mbar

Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 216, 468, 403, 018 Technician: ? o AP
Applied Gage Gage Average Calculated Error Calculated Emror
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial

(kPa) 1st Cycle 2nd Cycle Reading (Linear) (VaFS) (Polynomial) ( %FS)
0.0 9074 9074 9074 0.402 0.24 0.001 0.00
340 8193 8193 8193 33.92 -0.04 34,00 0.00
68.0 7307 7306 7307 67.66 -0.20 67.96 -0.02
102.0 6411 6412 6412 101.7 -0.17 102.1 0.03
136.0 5514 5513 5514 135.9 -0.07 136.0 -0.03
170.0 4606 4606 4606 170.4 0.24 170.0 0.01
(kPa) Linear Gage Factor (G):  0.03805  (kPa/ digit) Regression Zero: 9085
Polynomial Gage Factors: A: -1.519E-07 B: -0.03597 C: 33892
Thermal Factor (K):  0.00627 (kPa/ °C)
(psi) Linear Gage Factor (G):  0.005519  (psi/ digit)
Polynomial Gage Factors: A; -2,20333E-08 B: -0.005217 C: 49.156
Thermal Factor (K):  0.000910 (psi/ °C)
Calculated Pressures: Linear, P = G(R, - R)+K(T; - Ty)-(S; - Sg)**

Polynomial, P = AR, + BR, + C +K(T - Ty)-(S; - So)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9048 20.3

1000.9
Temp(Ty): °C

November 29, 2004
mbar Date:

GK-401 Pos. B or F(R,): tBaro(S,):

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The abowe instrament was found to be in tolezance in all apersting ranges. .
The sbove named instrument has been calibrated by comparisan with standards tracosble to the NIST, in complience with ANSL 2540-1. Figure A5-22

This report shail not be reproduced except in full without wntten permission of Geokon Inc.




GEOkO” 48 Spencer St. Lebanon, N.H. 03766 USA BH,. L('—’-" ’ L[-O'

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: October 5, 2004
Serial Number: 04-9827 Temperature: 21.7 °C
Pressure Range: 170 kPa fBarometric Pressure; 1004.4 mbar

Cal. Std. Cntrl. #(s): 524, 529,511, 506, 216, 468, 028, 428

Technician: LZ/Z IS ) s

Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Palynomial
(kPa) 1st Cycle 2nd Cycle Reading {Linear) (%FS) (Polynomial) ( %FS)
0.0 10200 10199 10200 0,310 .18 -0.027 -0.02
34,0 9380 9378 9379 33.95 -0.03 33.97 -0.02
68.0 8555 8555 8555 67.74 -0.15 67.99 0.00
102,0 7725 7726 7726 101.7 -0.15 102.0 0.02
136.0 6892 6892 6892 135.9 -0.05 136.0 -0,01
170.0 6053 6053 6053 170.3 0.19 170.0 0.00
(kPa) Linear Gage Factor (G):  0.04100 (kPa/ digit) Regression Zero: 10207
Polynomial Gage Factors: A: -1.390E-07 B: -0.03874 C: 40%.61
Thermal Factor (K): -0.06110 (kPa/°C)
(psi) Linear Gage Factor (G):  0.005947  (psi/ digit)
Polynomial Gage Factors: A: -2.01534E-08 B: -0.005619 C: 59409
Thermal Factor (K): -0.008861 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)FK(T, - Ty)-(S,- Sp)**

Polynomial, P = AR,? + BR, + C +K(T, - To)-(S; - Sp)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

GK-401 Pos. B or F(Rg): 10178 Temp(T): 215 e tBaosy 10971 e Date. OCtober 07, 2004

*Initial zero readings must be established in the field following the procedures described in the Instruction Mamzal. If the Polynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the potynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in all operating ranges. .
The above named instrument has been calibrated by campérisan with standards traceable to the NIST, in compliance with ANSI 2540-1. Figure A5-23

This report shall not be reproduced except in full without written permission of Geokon Inc.




GEOKO” 48 Spencer St. Lebanon, N.H. 03766 USA BH-58 | 30-5'

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: January 14, 2005
Serial Number: 04-17586 Temperature: 234 °C
Pressure Range: 170 kPa tBarometric Pressure: 994 8 mbar

Cal. Std. Cntrl. #(s): 524, 529, 123-L, 506, 500, 468, 428, 028

TechnicianLMﬂL&/

Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) st Cycle 2nd Cycle Reading (Linear) (%FS) {Polynomial) ( %FS)
0.0 9500 9900 9900 0.326 0.19 -0.007 0.00
340 9088 5087 9088 3394 -0.03 3399 -0.01
68.0 8271 8270 8271 67.74 -0.15 67.99 -0.01
102.0 7449 7449 7449 101.7 -0.16 102.0 0.00
136.0 6623 6623 6623 1359 -0.06 136.0 -0.01
170.0 5790 5791 5791 1703 0.20 170.0 0.02
(kPa) Linear Gage Factor (G): __ 0.04137  (kPa/ digit) Regression Zero: 9908
Polynomial Gage Factors: A: -1.488E-07 B: -0.03904 C: 401.05
Thermal Factor (K): -0.07980 (kPa/°C)
(psi) Linear Gage Factor (G): __0.006001 _ (psi/ digit)
Polynomial Gage Factors: A: -2.1579E-08 B: -0.005662 C: 58.168

Thermal Factor (K): -0.011574 (psi/ °C)

Calculated Pressures: Linear, P = G(Rg - R)FK(T; - Ty)-(S; - S)**
Polynomial, P = AR,* + BR, + C +K(T, - To)-(S; - So)**

+Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

2867 20.1 1007.6

Temp(To): . oC +Baro(S,): rabar Date: February 01, 2005

GK-401 Pos. B or F(R,):

*[nitial zera readings must be established in the field foliowing the procedures described in the Instruction Manual. If the Polynomial equation is used

the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set Lo zero.

The above instrument was found to be in tolerance in all operating ranges.
The sbove named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANS{ Z540-1. Fi gure AS —24

This report shall not be reproduced except in full withoul written permission of Geokon Inc.




G '
EONON :: s st Levnon N1 03766 Usa BH- 63 , 8l

Vibrating Wire Pressure Transducer Calibration Report

Type: 5 Date of Calibration: January 26, 2005
Serial Number: 04-16508 Temperature: 223 °C
Pressure Range: 700 kPa tBarometric Pressure: 987.2 mbar
Cal. Std. Cntrl. #(s): 524,529, 511, 506, 500, 399, 403, 018 Technician; Li{%jéwﬂr&
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) : 1st Cycle 2nd Cycle Reading (Linear) (VoF8S) (Polynomial) ( %FS)
0.0 8888 8838 BRE8 0.403 0.06 0.145 0.02
140.0 8006 BOC7 BOO7 139.7 -0.04 1398 -0.03
280.0 7121 7121 7121 279.6 -0.05 2798 -0.03
4200 6230 6230 6230 420.4 0.06 420.6 0.09
560.0 5350 5349 5350 559.5 -0.07 559.5 -0.07
700.0 4458 4459 4459 700.3 0.05 700.2 0.02
(kPa) Linear Gage Factor (G): 0.1580 (LPa/ digit) Regression Zero: 8891
Polynomial Gage Factors: A: -9.899E-08 B: -0.1567 C: 14007

Thermal Factor (K): -0,0059  (kPa/°C)

(psi) Linear Gage Factor (G):  0.02252  (psi/ digit)
Polynomial Gage Factors: A: -1.43577E-08 B: -0.02273 C: 203.15

Thermal Factor (K): -0.00086 (psi/ °C)

Calculated Pressures: Linear, P = G(Ry - R)FK(T; - Ty)-(S; - So)**

Polynomial, P = AR,? + BR, + C +K(T - Ty)-(S; - Sp)**

+Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

8865 20.5 1007.6

GK-401 Pos. B or F(Ry): Temp(To): °c 1Baro(Sp): mbar Date: February 01, 2005

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set ta zera.

The above instrument was found to be in tolerance in all operating ranges.
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANST Z540-1. Figur e A5-25

This report shall nat be reproduced except 1n ful! without written permission of Geakon Inc




GEOkom 48 Spencer St. Lebanon, N.H. 03766 USA »H-68, 3 o

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration; November 3, 2004
Serial Number: 04-10934 Temperature: 23.1 °C
Pressure Range: 170 kPa : YBarometric Pressure: 996.1 mbar
Cal, Std. Cnirl. #(s): 524, 529, 511, 506, 216, 468, 403, 018 Technician: 92 W
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) {Polynomial) ( %FS)
0.0 9456 9456 9456 0.241 0.14 -0.003 0.00
34.0 3622 B621 B622 3397 «0.02 34.00 0.060
68.0 7785 7785 7785 67.78 -0.13 67.97 -0.02
102.0 6943 6943 6943 101.8 -0.11 102.0 0.00
136.0 6098 6098 6098 136.0 -0.02 136.0 0.01
170.0 5250 5250 5250 170.2 0.14 170.0 0.00
(kPa) Linear Gage Factor (G): __ 0.04042 (kP digit) Regression Zero; 9462
Polynomial Gage Factors: A: -1.035E-07 B: -0.03889 C: 377.04

Thermal Factor (K):  0.02867 (kPa/ °C)

{psi) Linear Gage Factor (G): __0.005862 (psi/ digit)
Polynomial Gage Factors: A: -1.50145E-08 B: -0.005641 C: 54.686

Thermal Factor (K):  0.004158 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)+K(T, - To)-(S;- So)**

Polynomial, P = AR,* + BR, + C +K(T; - To(S, - So)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:
9426 . ]
GK~401 Pos. B or F(R,): Temp(Ty: 20.3 oc $Baro(Sy): 1000.9 bar Dm:November 29, 2004

*Initial zero readings must be established in the field following the procedures deseribed in the Instruction Manual. If the Polynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The abave instrament was found 1o be in tolerance in all openting ranges. .
The above named instrument has been calibrated by comparisen with standards traceable to the NIST, in compliance with ANSI Z540-1. Flgure A5-26

This report shall not be roproduced except in full withou! writen pemistion of Geoken Tne,




GEOkO” 48 Spencer St. Lebanon, N.H. 03766 USA B H’ 66 , 80’

Vibrating Wire Pressure Transducer Calibration Report

Type: S -Date of Calibration; January 11, 2005
Serial Number: 04-15198 Temperature; 228 °C
Pressure Range: 700 kPa TBarometric Pressure: 1003.4 mbar

Cal. Std. Cntel. #(s): 524,529, 123-L, 506, 216, 468, 403, 018

Technician: QW

Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) {%FS) (Polynomial) { ¥aFS)
0.0 9070 9070 9070 0.606 0.09 0.080 0.01
140.0 8152 8152 8152 139.8 -0.03 139.9 -0.02
280.0 7230 7229 7230 279.6 -0.06 279.9 -0.01
420.0 6306 6306 6306 419.6 -0.06 420.0 0.00
560.0 5380 5379 3380 560.0 0.00 560.0 0.01
700.0 4453 4433 4433 700.5 0.06 699.9 -0.01
{(kPa) Linear Gage Factor (G): 0.1516 (kPa/ digit) Regression Zero: 9074
Polynomial Gage Factors: A: -1856E-07 B: -0.1491 C: 13674
Thermal Factor (K):  -0,0660  (kPa/ °C)
(psi) Linear Gage Factor (G):  0.02199  (psi/ digit)
Polynomial Gage Factors: A: -2.69226E-08 B: -0.02162 C: 198.33
Thermal Factor (K):  -0.00957  (psi/ °C)

Calculated Pressures: Linear, P = G(Ry - R)FK(T, - Ty)-(S,- Sp)**

Polynomial, P = AR,* + BR, + C +K(T, - Ty)-(S; - Sp)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zcro Reading:

17.9 oC 1005.7 January 18, 2005

GK-401 Pos. B or F(Ry): 9056 mbar Date:

Temp(Ty): 1Baro(S;):

*Initial zero readings must be established in the field following the procedures described in the Instruction Manuai. If the Polynomial equation is used

the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in all operating ranges. .
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1. Flg ure A5-27

This report shall not be reproduced except in full without written permission of Geokon Inc.




GEOkON 48 Spencer St. Lebanon, N.H. 03766 USA BH- 68, | &o'

Vibrating Wire Pressure Transducer Calibration Report

Type: S Date of Calibration: June 30, 2004
Serial Number: 04-7963 Temperature: 239 °C
Pressure Range: 2 MPa {Barometric Pressure: 997.8 mbar
Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 216, 468, 402, 428 Technician; LJKJZ&WQ/
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynormal
(MPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) { %FS)
0.0 8731 8732 8732 0.006 0.28 0.000 .02
04 7973 7974 7974 0.399 -0.06 0.400 0.01
0.8 7209 7209 7209 0,795 ~(.23 0.800 -0.01
1.2 6437 6437 6437 1.196 -0.21 1.200 0.01
1.6 5660 5660 5660 1,599 -0.06 1.600 0.00
2.0 4875 4877 4876 2,005 027 2.000 0.02
{MPa) Linear Gage Factor (G): 0.0005187 (MPa/ digit) Regression Zero: 8742

Polynomial Gage Factors: A: -2.804E-09 B: -0.0004805 C: 4.409%7

Thermal Factor (K): 0.0003119 (MPa/ °C)

(psi) Linear Gage Factor (G):  0.07517  (psi/ digit)
Polynomial Gage Factors: A: -4.06315E-07 B: -0.06964 C: 639.09

Thermal Factor (K):  0.04520 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)+K(T, - To)-(S, - S¢)**

Polynomial, P = AR,* + BR, + C +K(T; - To)-(S; - So)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

B727 22.4 1007.5 October 07, 2004
GK-401 Pos. B or F(Ry): Temp(Ty): °C 1Baro(S,): mbar Date:

*Initial Zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used
the fteld valuz of C must be calculatsd by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

Tho above instrament was found wo be in tolerance in sll opemling ranges.
The abave named instrument has been calibrated by comparison with standards Lraceable to the NIST, in compliance with ANSI Z540-1. Figur e A5-28

This report shall not be reproduced except in full without writlen permission of Geokon Inc.




GEOkom 48 Spencer St. Lebanon, N.H. 03766 USA B2, -50'

Vibrating Wire Pressure Transducer Calibration Report

Type: A Date of Calibration: January 14, 2005
Serial Number: 04-17580 Temperature: 234 °C
Pressure Range: 170 kPa tBarometric Pressure; 994.8 mbar

Cal. Std. Cnul. #(s): 524, 529, 123-L, 506, 500, 468, 428, 028 Technician: Qm—

Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) {Polynomial) { %FS)
0.0 9945 9946 9946 0.315 0.19 0.004 ' 0.00
340 9094 9095 9095 33.96 -0.02 34.05 0.03
68.0 8241 3240 8241 67.73 -0.16 67.98 -0.01
102.0 7382 7380 7381 101.7 -0.17 101.9 -0.03
136.0 6516 6516 6516 1359 -0.05 136.0 0.00
170.0 5645 5646 5646 1703 0.20 170.0 0.02
{kPa) Linear Gage Factor (G): 0.03554  (kPa/ digit) Regression Zero: 9953
Polynomial Gage Factors: A: -1.351E-07 B: -0.03743 C: 385.65

Thermal Factor (K): -0.07721 (kPa/°C)

(psi) Linear Gage Factor (G):  0.005735  (psi/ digit)
Polynomial Gage Factors: A: -1.95988E-08 B: -0.005429 C: 55934

Thermal Factor (K): -0.011198 (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R)+K(T, - Ty)-(8; - So)**

Polynomial, P = AR,* + BR, + C +K(T, - To)-(S; - Sy)**

+Barometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

GK-401 Pos. B or F(Rg): 9903 Temp(Ty): 208  oc tBaro(sy): 10068 Date: January 18, 2005

*Initial Zzero readings must be established in the tield following the procedures described in the Instruction Manual. It the Polynomial equation is used

the ficld vatue of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in all operating ranges.
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1. F'i gure A5-29

This repont shall not be reproduced except in full without wiitten permission of Geokon Inc.




GEOkom 48 Spencer 5t, Lebanon, N.H. 03766 USA B H— %, [06,

Vibrating Wire Pressure Transducer Calibration Report

Type: S Date of Calibration: January 11, 2005
Serial Number: 04-15199 Temperature: 228 °C
Pressure Range: 700 kPa tBarometric Pressure; 10034 mbar

Cal. Std. Cntrl. #(s): 524, 529, 123-L, 506, 216, 468, 403, 018 Technician: ?W

Applied Gage Gage Average Calculated Emor Calculated Error
Pressure Reading Reading Cage Pressure Linear Pressure Polynomial
(kPa) lst Cycle 2nd Cycle Reading (Linear) (%F8) (Polynomial) ( WFS)
0.0 8951 8952 8952 1.012 0.14 0.039 0.01
140.0 8004 8004 8004 139.8 -0.02 140.1 0.01
280.0 7053 7053 7053 279.2 -0.11 280.0 0.01
420.0 6099 6098 6099 419.1 -0.13 419.8 -0.02
5600 5138 5138 5138 559.8 -0.03 560.0 0.00
700.0 4174 4174 4174 701.1 0.15 700.0 0.00
(kPa) Linear Gage Factor (G): 0.1465 (kPa/ digit) Regression Zero: 8958
Polynomial Gage Factors: A:  -34S54E-07 B: 01420 C: 1298.7

Thermal Factor (K):  -0.063% (kPa/°C)

(psi) Linear Gage Factor (G): 0.02125  (psi/ digit)
Polynomial Gage Factors: A: -5.00965E-08 B: -0.02059 C: 188.36

Thermal Factor (K): -0.00927 (psi/ °C)

Calculated Pressures: Linear, P = G(R; - R)+K(T, - To)-(S; - Sp)**

Polynomial, P = AR,> + BR, + C +K(T; - T¢)-(S - Sg)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

GK-301 Pos. B or F(Ry): 8940 Temp(T,): 178 o¢c tBaro(sy: 10057 mbar Date: January 18, 2005

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was found to be in tolerance in all operating ranges .
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANS1 zs30-1 L 1gure A5-30

This report shall not be reproduced except in full withowt written permission of Geekon Ine.




GEOkON 48 Spencer St. Lebanon, N.H. 03766 USA BH"?Q, 35-6‘

Vibrating Wire Pressure Transducer Calibration Report

Type: S Date of Calibration: June 30, 2004
Serial Number: 04-7966 Temperature: 239 °C
Pressure Range: 2 MPa tBarometric Pressure: 997.8 mbar
Cal. Std. Cntrl. #(s): 524,529,511, 506,216, 468,402, 428 Technician: %@&Wd/
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(MPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) ( %FS) -
0.0 | 8858 8858 8858 0.004 0.22 0.000 -0.01
0.4 8119 8119 8119 0.399 -0.03 0.400 0.01
0.8 7377 7376 7377 0,796 -0.20 0.800 -0.02
1.2 6627 6627 6627 1,197 -0.17 1.200 0.02
1.6 5874 5875 5875 1.599 -0.07 1.600 0.00
20 5114 5115 5115 2.005 0.24 2.000 0.02
(MPa) Linear Gage Factor (G):  0.0005343 (MPa/ digit) Regression Zero: 8866
Polynomial Gage Factors: A: -2.469E-09 B: -0.0004998 C: 4.6211

Thermal Factor (K): 0.0004839 (MPa/°C)

(psi) Linear Gage Factor (G): _ 0.07744  (psi/ digit)
Polynomial Gage Factors: A: -3.5781E-07 B: -0.07244 C: 669.72

Thermal Factor (K):  0.07013  (psi/ °C)

Calculated Pressures: Linear, P = G(R, - R,)+K(T, - Ty)-(S;- Sg)**

Polynomial, P = AR, + BR, + C +K(T, - Ty)-(5, - So)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

8852 223 1007.5 October 07, 2004
GK-401 Pos. B or F(Ry): Temp(T,): °C 1Baro(S,): mbar Date:

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the ficld value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The abave instrument was found to be in tolerance in all operaling ranges.
The sbove named insinument has been catibrated try comparison with standards tracesble to the NIST, in compliance with ANST Z540-1. Figure A5-31

This report shall not be reproduced except in full without written permission of Geokon Inc.




GEOkou 48 Spencer St. Lebanon, N.H. 03766 USA -B H _ 'q q ) ?5‘5'

Vibrating Wire Pressure Transducer Calibration Report

Type: S Date of Calibration: June 30, 2004
Serial Number: 04-7964 Temperature: 239 °C
Pressure Range: 2 MPa {Barometric Pressure: 997.8 mbar
Cal. Std. Cntrl, #(s): 524,519,511, 506, 216, 468, 402, 428 Technician: L%%W/
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(MPa) Ist Cycle 2nd Cycle Reading {Linear) (%FS) {Polynomial) { %F8)
0.0 9405 9405 9405 0.004 0.22 0.000 0.00
0.4 8643 8645 B644 0.399 -0.03 0.401 0.04
0.8 7880 7880 7880 0.796 -0.20 0.800 -0.02
12 7109 7109 7109 1.196 -0.19 1.200 -0.01
1.6 6332 6332 6332 1.600 -0.02 1.601 0.03
2.0 5552 5553 5553 2.004 0.21 2,000 0.00
(MPa) Linear Gage Factor (G):  0.0005191 (MP4«/ digit) Regression Zero: 9413
Polynomial Gage Factors: A: -2,256E-09 B: -0.0004853 C: 47642

Thermal Factor (K): 0.0001543 (MPa/°C)

(psi) Linear Gage Factor (G):  0.07523  (psi/ digit)
Polynomial Gage Factors: A: -3.26945E-07 B: -0.07034 C: 69047

Thermal Factor (K):  0.02237  (psi/ °C)

Calculated Pressures: Linear, P = G(R; - R{)HK(T; - Ty)-(S; - Sg)**

Polynomial, P = AR,” + BR, + C +K(T, - T;)~(S, - So}**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

9401 223 07. 2004
GK-401 Pos. B or F(Re): Temp(Ty): ¢ tBaro(Sy 10070 Lbar Dae: OctObEr 07,

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Polynomial equation is used

the freld value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The above instrument was foand Lo be in tolerance in all operating ranges.
The above pamed instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1. Figur e A5-32

Thas report shall not be reproduced except in full without written permission of Geokon Inc.




GEO"O” 48 Spencer St. Lebanon, N.H. 03766 USA BH_—_}q’ U85'

Vibrating Wire Pressure Transducer Calibration Report

Type: S Date of Calibration: June 30, 2004
Serial Number: 04-7965 Temperature: 239 °C
Pressure Range: 2 MPa {Barometric Pressure: 997.8 mbar
Cal. Std. Cntrl. #(s): 524, 529, 511, 506, 216, 468 402_428 Technician: %%W
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(MPa) Ist Cycle 2nd Cycle Reading (Lingar) (%FS) {Polynomial) { %FS)
0.0 8880 8879 8880 0.004 0.22 0.000 -0.01
0.4 8109 8110 8110 0.399 -0.05 0.400 0.00
0.8 7334 7334 7334 0.796 -0.18 0.800 -0.01
1.2 6553 6553 6553 1.197 -0.16 1.200 0.01
1.6 5768 5768 5768 1.599 -0.05 1.600 0.00
2.0 4977 4978 4978 2.004 0.21 2,000 0.01
(MPa) Linear Gage Factor (G):  0.0005125 (MPa/ digit) Regression Zero: 8888
Polynomial Gage Factors: A: -2111E-09 B: -0.0004833 C: 44577

Thermal Factor (K): 0.0003081 (MPa/°C)

(psi) Linear Gage Factor (G):  0.07428  (psi/ digit)
Polynomial Gage Factors: A: -31.05955E-07 B: -0.07004 C: 646.04

Thermal Factor (K):  0.04465 (psi/ °C)

Calculated Pressures: Linear, P = G(R; - R)+*K(T, - Ty)-(S, - So}**

Polynomial, P = AR,* + BR, + C +K(T; - To)-(S, - Sp)**

tBarometric pressures are absolute. Barometric compensation is not required with vented and differential pressure transducers.

Factory Zero Reading:

8875 22.4 ‘ 1007.5 . October 07, 2004
GK-401 Pos. B or F(R,): Temp(Tg): °C YBaro(Sg): mbar Date:

*Initial zero readings must be established in the field following the procedures described in the Instruction Manual. If the Potynomial equation is used
the field value of C must be calculated by plugging the initial zero reading into the polynomial equation with the value of P set to zero.

The abave instrument was found to be in tolerance in all operating ranges.
The sbave named instrument has been calibrated by comparison with standards tracesblo to the NIST, in compliance with ANSI Zs40-1. Figure A5-33

This report shall net be reproduced except in full wathout written permission of Geokon Inc.
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Practicing in the Geosciences Construction Inspection u
HMM/BECHTEL June 3, 2005 (Rev.)
3331 North First Street Job No.: 204104.10

San Jose, CA 95134
Attn.:  Mr. Ignacio Arango

Sub:  Appendix 6 — Observation Wells
Tunnel Segment of Silicon Valley Rapid Transit (SVRT) Project
San Jose, Santa Clara County, California

Dear Mr. Arango:

As requested, we are presenting Appendix 6 — Observation Wells for the proposed Silicon Valley
Rapid Transit (SVRT) project in San Jose, California.

Piease contact us at (408) 945-1011 if you have any questions regarding the data presented in the
appendix.

Very truly yours,
PARIKH CONSULTANTS, INC.

V. Javed
Y. David Wang, Ph.D.,
-Senior Engineer

E.. 52911 ary Parikh, P.E., G.E., 666

Project Manager

FW/YDW/GP 'Projects\204104. 100\ pp-6 (cover).doc)

356 S. Milpitas Blvd., Milpitas, CA 95035-5421 » {408) 945-1011 « Fax: (408) 945-1012 « www.PARIKHNET.com
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APPENDIX 6 — OBSERVATION WELLS

TUNNEL SEGMENT OF SILICON YALLEY RAPID TRANSIT (SVRT) PROJECT
SAN JOSE, SANTA CLARA COUNTY, CALIFORNIA

INTRODUCTION

This appendix includes data from our geotechnical exploration performed for the proposed Tunnel
Segment of Silicon Valley Rapid Transit (SVRT) project in San Jose, Santa Clara County,
California. The fieldwork was performed between October 2004 and April 2005. The work was
performed generally in accordance with the project scope and technical specifications prepared by
Hatch Mott MacDonald/Bechtel team.

PURPOSE AND SCOPE

The purpose of this exploration was to perform soil borings and in-situ tests and to provide
subsurface data for the design team. The scope of work performed for this exploration included
drilling 76 rotary wash boreholes (Appendix 1), with majority of them on city streets. In addition, |
the scope included the following: (1) performing vane shear tests in 23 boreholes (Appendix 2), (2)
performing pressuremeter tests in 19 boreholes (Appendix 3), (3) performing P/S wave suspension
logging in three boreholes (Appendix 4), and (4) installing vibrating wire piezometer in 17
boreholes (Appendix 5) and standpipe monitoring wells in two boreholes (Appendix 6). The
“Exploratory Borehole & In-Situ Test Program” is summarized on Table A6-1.

METHODLOGY OF EXPL.ORATION

Observation Wells

Standpipe monitoring wells were installed in BH-59 and 75 in sand/gravel zone at or below 200 feet
depths. The depths of the wells, screen depths, sand pack and bentonite pellet layers are
summarized in Figure A6-1. The wells were installed in accordance with the Santa Clara Valley

Water District (SCYWD) standards and guidelines, and SCVWD representative inspected the

installation of the wells.



HMM/Bechtel

Job No. 204104.10 (SVRT Tunnel Segment — Appendix 6)

June 3, 2005 (Rev.)
Page 2

In addition to installation of the observation wells, Parikh began monttoring the groundwater

levels on May 5, 2005. The monitoring also includes the monitoring wells installed by URS
during 10% Design stage (2002/2003) and slug test wells installed by Bechtel/URS (2005).
Water samples were obtained from the slug test wells and BH-59 & 75 on May 6, 2005 for

corrosion evaluation. A summary of the observation well data is provided on Table A6-2.

Very Truly Yours,
PARIKH CONSULTANTS, INC.

Y. David Wang, Ph.D.,
Senior Engineer

.E. 52911

FW/YDW/GP APP-5 (\PROJECT204104.100APP-6.DOC}




Table A6-1

Exploratory Borehole & In-Situ Test Program
Silicon Valley Rapid Transit (SVRT) Project
Tunnel Segment
San Jose, California

7/26/2005
. Borin Station Offset In-Situ Tests Vib. Wire Piezometers
Exploration Deptf? (1) @ LRl ™M [TpeT ov ] Depth (ft) & Standpipe Wells
East Portal to Alum Rock Station
BH-56 425 566+11 42 L Portal - -
BH-57 425 569+16 18 L Tunnel VS 2 [95&295 -
BH-01 61.5 574+05 13 L Tunnel VS 3 [20,30&40 -
BH-02 75.0 578+07 23 R Tunnel PM 4 |39,50,58.5 & 60 25'& 52'
BH-03 90.0 581+81 14 L Tunnel Continuous Sampling (30" to 90") -
BH-04 91.5 590+51 10 L Tunnel VS 1 |45 20' & 52'
BH-05 92.5 598+17 55 R Tunnel - -
BH-06 82.5 599+61 28 R Tunnel PM 5 |44, 46,53.5,63.5 & 65 -
Alum Rock Station
BH-58 151.5 600+32 53 R Station Continuous Sampling (5' to 70") 30.5'
BH-59 200.5 602+37 146 L Station P/S Suspension Logging to 200" Standpipe Well to 217"
BH-60 152.2 604+20 61 L Station PM 11 |13, 15, 28, 33.5, 35, 43.5, 45, 73.5, 75, 97.5, 99
BH-61 151.5 605+84 41 L Station VS 12 |9, 11, 19.5,21.5, 30, 32, 39.5, 41.5, 49.5, 51.5, 64.5, 66.5
BH-62 151.0 607+05 47 L Station - -
BH-63 151.5 607+67 16 R Station VS 7 |13.5,15.5, 23,5, 34.5, 36.5, 49.5 & 51.5 81'
Alum Rock Station to Crossover/Downtown Station
BH-07 86.0 609+41 9 R Tunnel VS 2 |45&543 -
BH-08 91.0 615+75 64 R Tunnel PM 6 [53,54.5,63,64.5,73.5&75
BH-09 101.5 619+92 26 L Tunnel - 30'& 75'
BH-10 105.5 624+91 14 L Tunnel VS 1 |55 -
BH-11 110.0 627+54 14 L Tunnel Continuous Sampling (50' to 110°) -
BH-12 121.5 634+69 13 L Tunnel VS 1 |50 -
BH-13 131.5 640+81 13 L Tunnel PM 3 [93.5,1145& 116 30.5' & 100.5'
BH-14 127.0 642+52 15 L Tunnel - -
BH-15 128.0 645+69 97 L Tunnel Continuous Sampling (70' to 128") 30' & 90"
BH-16 116.5 650+33 25 L Tunnel VS 0 [Soil resistance higher than vane shear capacity
BH-17 107.5 654+44 24 L Tunnel - -
BH-18 100.5 660+03 24 L Tunnel PM 3 [74.5,76 & 86 -
BH-19 91.5 666+26 23 L Tunnel VS 1 |45 30' & 60’
BH-20 91.5 669+80 24 L Tunnel Continuous Sampling (30' to 90") -
BH-21 80.0 675+49 86 R Tunnel VS 2 |40&50 -
BH-50 150.5 681+71 5 L Tunnel VS 3 [9.5345&405 -
BH-52 150.5 684+09 6 L Tunnel Continuous Sampling (10' to 70") -
BH-53 149.0 685+43 17 L Tunnel PM 3 [25,45&55 -
BH-54 121.5 687+16 10 L Tunnel VS 3 [24,34&48 -
BH-55 150.0 688+35 11 L Tunnel PM 2 [25&45 -
Crossover/Downtown Station
BH-23 130.5 690+03 74 R Crossover VS 4 |14.6,17.1,38.5&44.6 -
BH-64 141.5 691+93 30 L Crossover PM 5 [23.5,25,53,545&74 -
BH-24 151.0 694+52 31 L Crossover Continuous Sampling (10' to 70") -
BH-65 149.0 695+58 16 L Crossover PM 7 |13, 15, 38, 40, 54, 111.5, & 113
BH-77 137.5 698+34 16 L Crossover VS 4 |14.1,19.1,24.2&39.1 -
BH-25 150.0 701+55 2 R Station PM 13 |21, 23, 48,50, 74, 76, 105.5, 107, 113, 114.5, 127.5, 129, 148.5 & 150
BH-66 130.0 702+51 29 L Station VS 3 [15.5,21.5&44 -
BH-68 216.0 703+72 69 R Station P/S Suspension Logging to 200’ 80, 83;§t;fisgls;z§za?::;?;)at s
BH-70 146.5 706+78 47 L Station Continuous Sampling (10' to 70") -
BH-71 148.0 707+62 18 L Station PM 6 [23.5, 25,435, 45,63.5 & 65
BH-72 162.5 709+40 22 L Station VS 5 |18, 20, 22,43 &45 -
BH-26 157.5 710+66 19 L Station - -
Crossover/Downtown Station to Diridon Station
BH-27 140.5 715+01 131 L Tunnel - -
BH-28 150.0 720+23 48 R Tunnel - -
BH-29 112.5 723+89 29 R Tunnel VS 1 |885 -
BH-30 110.5 728+02 31 R Tunnel - -
BH-31 100.0 731+55 10 L Tunnel PM 4 |725,74,825&84 30" & 60’
BH-32 925 733+31 38 L Tunnel - -

Exploratory Borehole & In-Situ Test Program (A6-1_final_07262005).xls Page 1




Table A6-1

Exploratory Borehole & In-Situ Test Program
Silicon Valley Rapid Transit (SVRT) Project
Tunnel Segment
San Jose, California

7/26/2005
Exploration Boring Station Offset Structure In-Situ Tests Vib. Wire Pi_ezometers
Depth (ft) ) | RIL Type | Oty | Depth (ft) & Standpipe Wells

Diridon Station
BH-33 150.8 735+14 52 L Station PM 12 |13, 15, 23, 25, 43.5, 45, 74.5, 76, 88.5, 90, 113.5 & 115
BH-73 150.5 736+58 41 L Station VS 5 19.7,115,195,21.5& 235
BH-74 150.5 738+28 32 R Station Continuous Sampling (10' to 70") 30'
BH-75 200.5 739+52 45 R Station - Standpipe Well to 200’
BH-76 152.5 741+02 70 R Station PM 9 |13, 15,25, 43.5, 45, 73.5, 75, 93.5 & 95 105
BH-34 150.8 744+65 79 R Station VS 8 [14.5,16.5,24.5, 26.5, 34.7, 44.5, 46.5 & 54.5

Diridon Station to West Portal
BH-35 78.0 750+49 77 R Tunnel Continuous Sampling (20' to 78') -
BH-36 81.0 755+33 101 R Tunnel - -
BH-37 82.5 760+60 53 L Tunnel VS 2 |425&525 20.5' & 60.5'
BH-38 95.5 765+24 5 L Tunnel PM 4 |43.5,51, 65 & 80 -
BH-39 96.0 768+77 17 R Tunnel VS 0 [Soil resistance higher than vane shear capacity
BH-40 68.5 775+76 75 L Tunnel Continuous Sampling (10' to 69") -
BH-41 60.0 781+35 12 L Tunnel VS | 3 |19.5, 29.5& 345 20" & 40'
BH-79 216.0 782+50 17 L |Tunnel/Vent Shaft| P/S Suspension Logging to 200’ 35.5', 75.5' & 118.5'
BH-42 62.5 785+37 | 19 L Tunnel PM | 6 [23,25 3335438445
BH-43 60.0 789+72 20 L Tunnel Continuous Sampling (5' to 60") -
BH-80 100.0 794+39 112 L Tunnel - AT
BH-44 61.5 798+28 20 L Tunnel VS 2 20 &30 -
BH-45 85.5 802+44 26 L Tunnel PM 4 |50, 58.5, 60 & 70 -
BH-46 60.0 809+36 9 L Tunnel Continuous Sampling (5' to 60") -
BH-47 61.5 813+52 52 L Tunnel VS 2 [22&245 20" & 40'
BH-48 86.5 818+34 15 R Tunnel PM 6 [30.5,32.5, 48.5, 50, 58.5 & 60
BH-49 775 824+28 66 L Tunnel -
BH-78 80.8 831+41 15 L Portal -

Note: Stations and offsets based on the April 2005, S1 track alignment.

Summary Borings Downhole Logging Continuous Sampling Pressuremeter Testing Vane Shear Testing Piezometer/Well Borings

Stations & Crossover 24 2 4 7 8 7

Tunnel 52 1 9 12 17 12

. Sampling Schedule for Tunnel Borings:
Sampling for tunnel borings focused on the 60" tunnel zone (20' above crown to 20" below invert of the 20' diameter tunnel).

. Sampling Schedule for Stations and Crossover :
Stations and crossover borings were drilled to approx. 150" depth in general. Shelby tubes or Pitcher barrels were taken in cohesive soils, and SPT sampler (2"
O.D. & 1.4" 1.D.) or Modified California sampler (3" O.D. & 2.43" 1.D.) were typically taken in granular soils.

. Continuous Sampling :
Continuous Pitcher Barrel or Shelby Tube samples (in cohesive soils) and driven SPT or MC samples (in granular soils) were taken throughout the 60' tunnel
zone at specified tunnel boring locations. Continuous Pitcher Barrel or Shelby Tube samples (in cohesive soils) and driven SPT or MC samples (in granular
soils) were taken from 10' to 70" at specified station boring locations.

. Vane Shear Borings :
Vane Shear tests were performed using Geonor H-10 Vane Borer equipment. Vane shear tests were not planned in granular soils and clay soils where the
strength exceeded the equipment capacity (2.1 ksf). Along the tunnel alignment, vane shear testing was typically attempted at the tunnel crown, center and
invert. Vane Shear tests were performed at specified depths of the station borings.

. Pressuremeter Borings:

Pressuremeter tests were performed by Hughes Insitu Engineering Inc. Both "pre-bored" and "self-boring" pressuremeter tests were conducted. A top-drive drill
rig was used for self-boring pressuremeter tests. In hard soils and gravelly soils, only the "pre-bored" type pressuremeter tests could be conducted. Along the
tunnel alignment, pressuremeter testing was typically attempted at the tunnel crown, center and invert. Pressuremeter tests were performed at specified depths
of the station borings.

. Downhole Logging :
GEOQVision Geophysical Services performed P/S suspension logging in borings at BH-59, BH-68 and 79.

. Noise and Vibration Testing :
Noise and vibration tests were performed at BH-03, BH-10, BH-15, BH-19, BH-23, BH-27, BH-35, BH-40 and BH-46

Exploratory Borehole & In-Situ Test Program (A6-1_final_07262005).xls Page 2



TABLE A6-2
OBSERVATION WELL SUMMARY TABLE
Silicon Valley Rapid Transit - Tunnel Segment
San Jose, California

NW-01 NW-04 * NW-05 NW-06 WELL #18' MW-13 MW-2 Mw-3? BH-59 (OW-1) | BH-75 (OW-5) ST-1 ST-2 ST-3 ST-5 ST-7 ST-8 ST-10 ST-11 ST-12 ST-13
Surface Elevation (ft. NAVD88) 86.8 80 85.0 88.0 80° 79.2 80.5 80° 87.7 89.8 86 874 87.8 81.1 81.1 87.7 88.8 90.3 82.3 68.0
Depth to PVC (inches) 3.7 - 33 4.0 - 6.4 33 - 43 45 6.2 5.7 6.1 TBD 43 7.1 4.2 3.7 4.9 3.0
Top PVC Elevation (ft) 86.5 80.0 84.7 87.7 80.0 78.7 80.2 80.0 87.3 89.4 85.5 86.9 87.3 81.1 80.7 87.1 88.5 90.0 81.9 67.8
Screen Depth (ft) || 70.0t0 80.0 [ 70.0t080.0 | 80.0to090.0 | 90.0 to 100.0 N/A 64.0t0 74.0 | 60.0t080.0 | 74.0t084.0 || 203.0 to217.0 190.0t0200.0 | 67.5t0725 | 77.5t087.5 | 59.5t079.5 | 55.0t065.0 | 67.5t072.5 | 76.3t1086.3 | 68.0t0 73.0 | 79.5t084.5 [ 645t069.0 | 21.0t031.0
Installation Date 10/17/01 09/05/01 10/17/01 09/06/01 N/A 03/01/03 03/01/03 03/02/03 2/7/2005 01/26/05 02/18/05 02/19/05 02/23/05 02/17/05 02/25/05 02/14/05 02/16/05 02/16/05 02/11/05 04/19/05
Read Date Subcontractor Measured Water Depth (feet below top of PVC casing)
10/16/01 URS - 13.8 - - - - - - - - - - - - - - - - - -
10/17/01 URS 18.5 - - 20.2 - - - - - - - - - - - - - - - -
11/08/01 URS - 13.6 216 20.2 - - - - - - - - - - - - - - - -
01/07/02 URS 16.4 - 205 19.5 - - - - - - - - - - - - - - - -
03/03/03 URS - - - - 38 12.3 12.2 12.3 - - - - - - - - - - - -
03/08/03 URS - - - - 384 12.0 13.3 12.2 - - - - - - - - - - - -
04/14/03 URS 11.7 N/A 18.7 16.9 40.3 14.7 12.2 11.3 - - - - - - - - - - - -
10/25/04 Geomatrix 18.1 N/A 20.1 20.3 N/A N/A 12.4 11.7 - - - - - - - - - - - -
11/17/04 Geomatrix 17.5 N/A 204 20.8 N/A 11.1 12.1 11.4 - - - - - - - - - - - -
12/02/04 Geomatrix 16.7 N/A 20.2 205 N/A 10.5 11.6 10.9 - - - - - - - - - - - -
12/30/04 Geomatrix N/A N/A 19.6 18.9 N/A 9.0 10.0 9.4 - - - - - - - - - - - -
02/03/05 Geomatrix 12.3 N/A 19.6 17.7 N/A N/A 8.1 N/A - - - - - - - - - - - -
03/03/05 Geomatrix N/A N/A 17.8 17.1 N/A N/A 7.0 N/A - - - - - - - - - - - -
05/05/05 Parikh - N/A 14.9 - N/A - 3.2 N/A - - 3.0 - 4.7 0.0° 5.8 - - - 11.2 8.4
05/06/05 Parikh 5.8 N/A - 13.5 N/A 2.1 - N/A 28.1 13.5 - 5.1 - - - 16.6 14.2 14.6 - -
Read Date Subcontractor Water Level Elevation (feet NAVDS88
10/16/01 URS - 66.2 - - - - - - - - - - - - - - - - - -
10/17/01 URS 68.0 - - 67.5 - - - - - - - - - - - - - - - -
11/08/01 URS - 66.4 63.1 67.5 - - - - - - - - - - - - - - - -
01/07/02 URS 70.1 - 64.2 68.2 - - - - - - - - - - - - - - - -
03/03/03 URS - - - - 42.0 66.4 68.0 67.7 - - - - - - - - - - - -
03/08/03 URS - - - - 41.6 66.7 66.9 67.8 - - - - - - - - - - - -
04/14/03 URS 74.8 N/A 66.0 70.8 39.7 64.0 68.0 68.7 - - - - - - - - - - - -
10/25/04 Geomatrix 68.4 N/A 64.6 67.4 N/A N/A 67.8 68.3 - - - - - - - - - - - -
11/17/04 Geomatrix 69.0 N/A 64.3 66.9 N/A 67.6 68.1 68.6 - - - - - - - - - - - -
12/02/04 Geomatrix 69.8 N/A 64.6 67.2 N/A 68.2 68.7 69.1 - - - - - - - - - - - -
12/30/04 Geomatrix N/A N/A 65.1 68.8 N/A 69.7 70.2 70.6 - - - - - - - - - - - -
02/03/05 Geomatrix 74.2 N/A 65.1 70.0 N/A N/A 72.1 N/A - - - - - - - - - - - -
03/03/05 Geomatrix N/A N/A 66.9 70.6 N/A N/A 732 N/A - - - - - - - - - - - -
05/05/05 Parikh - N/A 69.8 - N/A - 77.0 N/A - - 825 - 82.6 811’ 74.9 - - - 70.7 59.4
05/06/05 Parikh 80.7 N/A - 74.2 N/A 76.6 - N/A 59.2 75.9 - 81.8 - - - 70.5 74.3 75.4 - -
Notes:

! Well abandoned. N/A = Not available or not applicable.

2 Approximate surface elevation based on City of San Jose survey elevations.
® Well was uncovered during construction activities on 11/17/04. During monitoring from 11/17/04 to 12/30/04, field technician observed debris in the well; well has not been re-developed since 11/17/0

* Upon removal of well cap for monitoring on 05/05/05, water began to flow from well onto the ground surface. Piezometric level appears to be above ground surface, indicating artesian conditions.

W:\TUGeneral\Geotechnical\Geotechnical\FieldInvestigation\Piezometers\Well Readings\HMMB\GW info from Observation Wells - 051905 (rev).xls
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APPENDIX 7
SLUG TESTING PROGRAM
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Appendix 7 presents a description of the slug testing installation procedures and the results of
slug tests performed by HMM/Bechtel.
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Slug Testing
Introduction

A slug test involves the instantaneous lowering or raising of the water level in a well and
measuring the response of the water level as it returns to its static level. The purpose of
such a test is to collect data with which to determine estimates of the aquifer properties,
primarily hydraulic conductivity. The test is performed by dropping a slug, commonly a
sealed PVC pipe of known volume into a well to displace an equivalent volume of water.
Once the water level in the well has returned to its static level, the slug is then removed.
During both the “slug-in” and “slug-out” parts of the test, the water level is monitored
with either a water level meter or pressure transducer until the water level has recovered
to at least 80% of its initial displacement. Following the collection of data in the field,
analytical techniques are commonly used to interpret the data and determine aquifer
properties. The slug test procedure used for the project follows the guidelines outlined in
the ASTM standard D4044 entitled “(Field Procedure) for Instantaneous Change in Head
(Slug) Tests for Determining Hydraulic Properties of Aquifers”.

Equipment

The following equipment was used for performing the slug tests:
e Water-level meter.

e Pressure transducer and data logger system (In-situ mini-Troll
system).

e Slug (constructed from PVC pipe, filled with clean sand, sealed at
both ends, and connected at one end by rope).

e Personal protective equipment.

e Field data sheets.
Procedure
The following procedure was followed when conducting the slug tests:

e Measure and record the water level.

e Lower the transducer into the well and secure at the well head to
avoid movement of transducer in well during the test. The
transducer is placed below water the static water level, several feet
deeper than the length of the slug.

e Connect the transducer cable to the data logger.

Rev. A A7-1 7/28/2005
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e Allow the water level in the well to stabilize after placement of the
transducer.

e Measure the length of rope required to completely submerge the
slug during the test and note its position.

e Secure the free end of the rope attached to the slug at the well
head.

e Start the data logger and then lower the slug into the well until it
reaches water, then lower it quickly into the water.

e Once the water level has recovered to within 80 percent of static
water level, the slug-in portion of the test is complete.

e Allow sufficient time for the water level to recover to a static
condition before stopping the data logger and starting the slug-out
portion of the test.

e Start the data logger and quickly pull the slug out of the well.

e Run the test until the water level has returned to a static condition.
e Inspect the data to ensure that the test was acceptable.

e Repeat the test for repeatability.

Testing

Slug tests were performed between March 2 and April 20, 2005 in all of the ST
designated wells. Between four and twelve tests were conducted in each well to ensure
repeatability, the number of tests dependant on the response time of the aquifer.

Rev. A AT7-2 7/28/2005



Silicon Valley Rapid Transit Project —Tunnel Segment

Geotechnical Data Report

Initial
Slug Test Well| Slug_In Test |Slug-Out Test| Displacement |Base of Screen, |Length of Screen| Head of Water Aquifer
Location # # (So), ft ft (d), ft above Base (H) | Thickness (D), ft

ST-1 1 1.75 725 5 68.62 5
1 1.75 725 5 68.64 5

2 1.75 72.5 5 68.62 5

2 1.75 72.5 5 68.64 5

ST-2 1 1.75 86.6 8.9 77.76 8.9
1 1.75 86.6 8.9 77.78 8.9

2 1.75 86.6 8.9 77.78 8.9

2 1.75 86.6 8.9 77.78 8.9

3 1.75 86.6 8.9 77.76 8.9

3 1.75 86.6 8.9 77.78 8.9

4 1.75 86.6 8.9 77.78 8.9

4 1.75 86.6 8.9 77.78 8.9

ST-3 1 1.75 79.5 20 68.76 20
1 1.75 79.5 20 68.76 20

2 1.75 79.5 20 68.76 20

2 1.75 79.5 20 68.76 20

3 1.75 79.5 20 68.76 20

3 1.75 79.5 20 68.76 20

4 1.75 79.5 20 68.76 20

4 1.75 79.5 20 68.76 20

ST-5 1 1.75 65 10 60.82 10
1 1.75 65 10 60.82 10

2 1.75 65 10 60.82 10

2 1.75 65 10 60.82 10

3 1.75 65 10 60.82 10

3 1.75 65 10 60.82 10

4 1.75 65 10 60.82 10

4 1.75 65 10 60.82 10

5 1.75 65 10 60.82 10

ST-7 1 1.75 725 5 63.16 5
1 1.75 725 5 63.16 5

2 1.75 725 5 63.16 5

2 1.75 72.5 5 63.17 5

3 1.75 72.5 5 63.16 5

3 1.75 72.5 5 63.18 5

ST-8 1 1.75 86.3 10 67.58 10
1 1.75 86.3 10 67.58 10

2 1.75 86.3 10 67.58 10

2 1.75 86.3 10 67.58 10

3 1.75 86.3 10 67.58 10

3 1.75 86.3 10 67.58 10

4 1.75 86.3 10 67.58 10

4 1.75 86.3 10 67.58 10

5 1.75 86.3 10 67.58 10

6 1.75 86.3 10 67.58 10

6 1.75 86.3 10 67.58 10

Table A7-1. Slug Test Well Data
Rev. A A7-3 7/28/2005
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Initial
Slug Test Well| Slug_In Test |Slug-Out Test| Displacement |Base of Screen, |Length of Screen| Head of Water Aquifer
Location # # (So), ft ft (d), ft above Base (H) | Thickness (D), ft
1 1.75 73.6 5 56.88 5
2 1.75 73.6 5 56.88 5
2 1.75 73.6 5 56.88 5
3 1.75 73.6 5 56.88 5
3 1.75 73.6 5 56.88 5
4 1.75 73.6 5 56.88 5
4 1.75 73.6 5 56.88 5
5 1.75 73.6 5 56.88 5
5 1.75 73.6 5 56.88 5
ST-11 1 1.75 84.5 5 66.49 5
1 1.75 84.5 5 66.49 5
2 1.75 84.5 5 66.49 5
2 1.75 84.5 5 66.49 5
3 1.75 84.5 5 66.49 5
3 1.75 84.5 5 66.49 5
ST-12 1 1.75 69 5 55.11 5
1 1.75 69 5 55.11 5
2 1.75 69 5 55.11 5
2 1.75 69 5 55.11 5
3 1.75 69 5 55.1 5
3 1.75 69 5 55.11 5
4 1.75 69 5 55.11 5
4 1.75 69 5 55.11 5
ST-13 1 1.93 31 10 21.86 10
Data is bgs no 0.4 added 1 1.93 31 10 21.86 10
2 1.93 31 10 21.86 10
2 1.93 31 10 21.86 10
3 1.93 31 10 21.86 10
3 1.93 31 10 21.86 10
4 1.93 31 10 21.86 10
4 1.93 31 10 21.86 10
Table A7-1. Slug Test Well Data
Rev. A AT7-4 7/28/2005
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MAJOR DIVISIONS GROUP NAMES GENERAL NOTES
" Classification of Scils per ASTM D2487 or
!C;::r:hgar:\gi}s GW o ‘.-__'-, Well-Graded -Gravel D2488
h ° . _
fines GP e : . : Poorly Graded Gravel Length of sample symbol approximates
o T recovery length
GW-GM [=3° i Js, ]} Well-Graded Gravel with Silt
w herlC
S GRAVELS Gravels with GW-GC .;:" /g} Weli-Graded Gravel with Clay (or Silty Clay)
o o 5-12% fines LI YN .
a s g GP-GM |q ® g ||| Poorly Graded Gravel with Silt
©
ol § 23
% Eé) N ORRaE FRACTION GP-GC | : ’// Poorty Graded Gravel with Clay (or Silty Clay)
2 E N RETAINED ON NO. 4 . v .'
% ﬁ 2 Gravels with GM :: . [ > | Silty Gravel
- more than P ixrL
u =E 12% fines GC %5 &le | Clayey Gravel
L 55 EXAMPLE WELL DIAGRAM
g 2 GC-GM Silty, Clayey Gravel
Q s
Q '(g;:atgasnagg/n SwW = Well-Graded Sand Traffic Rated Box
fines SP Poorly Graded Sand
SANDS SW-SM 1 Well-Graded Sand with it
Grout (cement)
MORE AN 505 OF Sands with SW-SC . Well-Graded Sand with Clay (or Silty Clay) Well Seal
COARSE FRACTION 5-12% fines i A ) )
PASSING NO. 4 SIEVE SP-SM Poorly Graded Sand with Siit .+l <= 4-inch diameter
. schedule 40 PVC
SP-SC | Poorly Graded Sand with Clay (or Silty Clay)
Sands with SM | Silty Sand
anas wi
mc:]re than SC Clayey Sand
12% fines - Well Screen
SC-SM -} Silty, Clayey Sand
» SILTS AND CLAYS ML Sitt
-
O 3 ° CL Lean Clay
g ‘3% Liguid Limit Less than 50% CL-ML I Silty Clay —Filter Pack
w oo TR
Z 8% oL \~|" \—*—' Organic Sitt
5
cZ o
< MH | Elastic Silt
Qo x2 SILTS AND CLAYS ')y
z"° CH /// A Fat Clay OTHER TESTS
[TH o o /(/ [
Liquid Limit Greater than 50% OH 7//’% Organic Ci . -
’ il LEL = Lower Explosive Limit
HIGHLY ORGANIC SOILS PT ] Peator Highly Organic Soils OXY = Oxygen Level Reading (%)
FILL W Debris or Mixed Fil OVM = QOrganic Vapor Measurement
e
AC L_Z‘U_ﬁ? Asphalt Concrete Pavement with Aggregate Base
—
SAMPLER TYPE SOIL STRUCTURE

P’“ Fissured: Containing shrinkage or refief cracks, often filled with fine sand or silt,
}%‘ usually more or less vertical.
1 2 3 4 & 5 Pocket: Inclusion of materiat of different texture that is smaller than the diameter
] of the sample.
SPT MC SH BB PS Parting: Inclusion jess than 1/8 inch thick extending through the sample.

Samplers and sampler dimensions (unless otherwise noted in report text) are as follows: .
Seam: Inclusion 1/8 inch to 3 inches thick extending through the sampie.

1 SPT Sampler, driven 4 Bulk Bag Sample (from cuttings) Layer: Inclusion greater than 3 inches thick extending through the sample.

13/8"ID, 2" OD » )
P MOD CA Liner Sampler 5 Pitcher Sample Laminated: Siiclnltys;en;ple composed of altemating partings or seams of different
2.416" 1D, 3" OD ’

3 Thin-walled Tube, pushed Interiayered: Soil sample composed of altemnating layers of different soil type.

27/8"iD, 3" OD Intermixed: Soil sample composed of pockets of different soil type, and tayered
or faminated structure is not evident.
CONSISTENCY RELATIVE DENSITY INCREASING VISUAL
Clays Blo;NPsTIFoot Ugct!::\r:mtzg SkI;ear Sands and Gravels Blovglfoot MOISTURE CONTENT
Very Soft <2 0-0.25 Very Loose 0-4
Soft i ‘g 0-55 - ‘:'5 Loose 4-10 Dry
M;(:;;m 8 ‘15 ;5 -2 Medium Dense 10 - 30 Moist
° " Wet
Very Stiff 15 -30 2-4 Dense 30 - 50 €
Hard > 30 Over 4 Very Dense Over 50

Information on each well log is a compilation of subsurface conditions and soil or rock classifications obtained from the field as well as from laboratory testing
of samples. Strata have been interpreted by commonly accepted procedures. The stratum lines on the logs may be transitional and approximate in nature.
Water level measurements refer only to those observed at the time and places indicated, and can vary with time, geologic condition, or construction activity.

TERMS AND SYMBOLS USED ON WELL LOGS FIGURE A7-1

WELL LOG KEY G:AJOBDOCS\1637\1637.00\GINTYFUGRO EDITED WELLSWWELLS.GPJ  MODIFIED-LIBRARY-DOWNTOWN_PARIKH_MERGED.GLB 7/22/05 05:04 p
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Sheet 1 of 2
WELL DIAGRAM LOCATION: Marbury Way (Near Lower Silver Creek)
L
= ;e N 1,955,302 E 6,163,988
Z = S |z| 23 25
Q I wle| 28 oy
= - |0 w . [ X%)
< o o o] F2 [SURFACEEL: 90.3 ft (MSL datum) <o
Z w s 2| <3 ag
n a3 = £3
@ MATERIAL DESCRIPTION NOTES
90 | - Traffic rated box 2 inches GRAVEL (FILL), gravel up to 1/2 inch
i | § § LEAN CLAY (CL), reddish brown, moist to wet
5
85 | % % --gravelly between 5 ft and 6 ft
o 0] DD
75 157 % %
:70 20 §
:65 254 § §
30
60 | § § -- stiff, grayish brown, wet (pp=1.1/1/1.2 tsf, tv=0.4
i | —Grout (cement) tsf)(LEL=0.0, OVM=0.0, OXY=20.4)
L b --very stiff, gray, wet
L 1 § § —-(pp=2.0/1.6/1.1 tsf, tv=0.5/0.55 tsf)
35
55 | CLAYEY SAND WITH GRAVEL (SC), loose, dark gray,
I _ § § wet
L b LEAN CLAY (CL), soft, dark gray, wet, trace sand and
L 1 § subrounded gravel up to 1/4 inch
5o 40+ 4-inch diameter .
I . § § schedule 40 PVC --very stiff
i 45_- § § --stiff (pp=1.7/1.7/1.2 tsf, tv=0.71/0.81 tsf)
s i § § --light brownish gray, wet
i | § § --(pp=1.05/0.8/1.1 tsf, tv=0.52 tsf)
i ] =T :
BORING DEPTH: 75.0 ft Continued
DEPTH TO WATER: 11.0 ft., 1/4/2005 RIG TYPE: Failing 1500
START DATE: January 3, 2005 DRILLED BY: Pitcher Drilling, R. Medina
COMPLETION DATE: January 4, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-1
BART to San Jose
San Jose, California FIGURE A7-2a

ENVIRONMENTAL LOG OAK G:\JOBDOCS\1637\1637.001\GINT\FUGROE~1\WELLS.GPJ  LIBRARY-DOWNTOWN_PARIKH_MERGED.GLB 7/28/05 05:21 p
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Sheet 2 of 2
WELL DIAGRAM " LOCATION: Marbury Way (Near Lower Silver Creek)

= i N 1,955,302 E 6,163,988

Z = glz| 22 2y

Q I wlel 28 0y

= = o w . 0num

< o o o] F2 [SURFACEEL: 90.3 ft (MSL datum) <o

Z w s 2| <3 ag

d 3:, 42: = S+

@ MATERIAL DESCRIPTION NOTES
0 i S15:| SILTY SAND WITH GRAVEL (SM), medium dense,
i | § § b dark gray, wet, subrounded fine grained gravel up to
i | ‘{ ‘{ 3/4 inch
i ] § § LEAN CLAY WITH SAND (CL), very stiff, olive gray,
55 % % wet, fine grained sand (pp=2.6/2.6/2.8 tsf,
35
i 4 § § tv=0.36/0.58 tsf)(LEL=0.0,0VM=0.0,0XY=20.4)
i 1 ~< ~< --more sand at 57 ft
i i § § —(pp=2.7/3.4/3.2 tsf, tv=0.3/0.38 tsf)
| - Q Q --light olive gray, less sand at 58 ft
I § § --(pp=3.0/3.2/2.4 tsf, tv=0.54/0.68 tsf)
L 1 CLAYEY SAND WITH GRAVEL (SC), light olive gray,
L 1 s wet
L 1 Well Seal: _ \-—Ended drilling on 1/3/05 at 62.5 ft /
L 1 m'esp'_“?? g:”;on'te --Began drilling on 1/4/05 at 62.5 ft
s 65 [ P g SILTY CLAY WITH SAND (CL-ML), very stiff, gray
- b o mottled brown, wet (pp=2.2/2.5/2.3 tsf, tv=0.49/0.72
L R : _—Filter Pack: ) tsf)
L ] go)?rlsoeoﬁ)qg:ggm 4x12, \-—silty sand with gravel layer at 64.0 ft /
- --stiff (pp=1.5/1.5/1.5 tsf, tv=0.63/0.72 tsf)
oo 707 . : CLAYEY SAND WITH GRAVEL (SC)
L b ——Well Screen:
] 1 4-inch diameter 80 slot X - /
I | g3 pve 18
i 1 CLAY (CL)
s 5 =
i : NOTE: Material description for depths 0' to 68" is
i | based on Boring BH-03, drilled previously and located
i | adjacent to ST-1.
lio 807
s 85+
:0 90
[ o5
BORING DEPTH: 75.0 ft
DEPTH TO WATER: 11.0 ft., 1/4/2005 RIG TYPE: Failing 1500
START DATE: January 3, 2005 DRILLED BY: Pitcher Drilling, R. Medina
COMPLETION DATE: January 4, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-1
BART to San Jose
San Jose, California FIGURE A7-2b

ENVIRONMENTAL LOG OAK G:\JOBDOCS\1637\1637.001\GINT\FUGROE~1\WELLS.GPJ  LIBRARY-DOWNTOWN_PARIKH_MERGED.GLB 7/28/05 05:21 p
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Sheet 1 of 2
WELL DIAGRAM LOCATION: g?th St. between St. John St. and St. James
L .
= Qo
z = S x| 22 [N1953368 E 6,164,867 ou
Q I wle| 28 oy
= = o w . [X%)
< o o |[o| 2 [SURFACEEL: 87.4ft (MSL datum) <o
Z w S |a| < 5; ag
I 33| = £3
@ MATERIAL DESCRIPTION NOTES
I _ - traffic rated box a4 3inches ASPHALT CONCRETE over 6 inches
i | AGGREGATE BASE /
85 | § § LEAN CLAY (CL), medium, gray, dry to moist, medium
i J plasticity
80 1 § §
i | 7 --mottled gray and brown, moist (pp=0.5/0.9/0.7 tsf,
i 10 § § tv=0.32/0.35/0.37 tsf) (LEL=0.0, OVM=0.0,
- ] Q Q 0XY=18.0)
-y ___
L b ‘é ‘é RPN POORLY GRADED SAND (SP), lost drilling fluid
L 1 § § SILT TO LEAN CLAY (ML/CL), stiff, yellowish brown,
L 154 \é \é moist, low to medium plasticity
70 i % %
T § § —~(pp=1/1/2 tsf, tv=0.5/0.45/0.5 tsf)
i | § --fine grained sand and clay nodules
65 1 § §
[ 25 § §
_60 - § §
[ 30
r | § § --very stiff, gray (pp=2/2/2.5 tsf, tv=0.65/0.67/0.75 tsf)
155 1 §
r | --stiff (pp=1.6/1.5/1.5 tsf, tv=0.65/0.7/0.72 tsf)
i 25 § § (LEL=0.0, OVM=0.0, OXY=17.9)
r : § &—Grout (cement)
50
[ a0 § 4-inch diamet
i ¢ | Sclﬁgdméa%e;\r,c // FAT CLAY (CH), stiff, gray, moist, high plasticity
i | § § / (pp=1.1/1.2/1.1 tsf, tv=0.65/0.7/0.72 tsf)
45
i : § § / --medium to high plasticity (pp=1.3/1.5/1.75 tsf,
e § § / tv=0.7/0.7/0.75 tsf)
40 1 § § A
r | LEAN CLAY (CL), stiff, gray, moist, low to medium
C plasticity
BORING DEPTH: 88.0 ft Continued
DEPTH TO WATER: 9.0 ft., 2/6/2005 RIG TYPE: Marl B-61
START DATE: February 5, 2005 DRILLED BY: Pitcher Drilling, E. Castellan
COMPLETION DATE: February 7, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-2
BART to San Jose
San Jose, California FIGURE A7-3a

ENVIRONMENTAL LOG OAK G:\JOBDOCS\1637\1637.001\GINT\FUGROE~1\WELLS.GPJ  LIBRARY-DOWNTOWN_PARIKH_MERGED.GLB 7/28/05 05:22 p
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Sheet 2 of 2
WELL DIAGRAM LOCATION: g?th St. between St. John St. and St. James
L .
& Ca
z = S x| 22 [N1953368 E 6,164,867 ou
Q I wlel 28 0y
= - |0 w . [ X%)
< o o o] 2 [SURFACEEL: 87.4ft (MSL datum) <o
Z w s 2| <3 ag
n a3 = £3
@ MATERIAL DESCRIPTION NOTES
r | LEAN CLAY (CL), stiff, gray, moist, low to medium
i | § § plasticity (pp=1.2/1.2/1.5 tsf, tv=0.6/0.65/0.75 tsf)
35 | ‘{ ‘{ --trace stiff fissured lean clay (blocky structure) at 52.5
> t
30 i § §
: * § §
r : --medium plasticity
25 | % % --(pp=1.5/1.7/1.8 tsf, tv=0.7/0.72/0.8 tsf)
[ s Y %
20 i % Q
L b --brown, medium plasticity
Lis b --(pp=1.8/2.0/2.2 tsf, tv=0.7/0.75/0.8 tsf)
R E Well Seal: )
| . Hﬁ?'ep'ug bentonite --very stiff, brown (pp=2.7/3.2/2.5 tsf, tv=0.75/0.85/0.9
I I 0 B 0 B tsf)
L 1 1] 1 --Ended drilling on 2/5/05 at 75 ft
Lo B S A --Began drilling on 2/6/05 at 75 ft
u I = Well Screen: . SILT WITH SAND (ML), brown, moist, fine grained
r sod | =" 4-inch diameter 150 slot sand, refusal after 12 inches
r | { PVC
o “—Filter Pack: 15
L T -|  special blend
L b WELL-GRADED SAND (SW), fine to coarse grained
L b sand, trace fine grained gravel (based on the cuttings)
L 85
Lo 1 =
r 90_- NOTE: Material description for depths 0' to 88' is
i | based on Boring BH-60, drilled previously and located
B | adjacent to ST-2.
-5
[ o5+
10 i
BORING DEPTH: 88.0 ft
DEPTH TO WATER: 9.0 ft., 2/6/2005 RIG TYPE: Marl B-61
START DATE: February 5, 2005 DRILLED BY: Pitcher Drilling, E. Castellan
COMPLETION DATE: February 7, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-2
BART to San Jose
San Jose, California FIGURE A7-3b

ENVIRONMENTAL LOG OAK G:\JOBDOCS\1637\1637.001\GINT\FUGROE~1\WELLS.GPJ  LIBRARY-DOWNTOWN_PARIKH_MERGED.GLB 7/28/05 05:22 p
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Sheet 1 of 2
WELL DIAGRAM LOCATION: 28th St. West of Intersection with Five
W Wounds Ln. "
& S x| 2= |N1,952,856 E 6,164,789 ou
T wlel 29 o
= o] m@ %)
o o 5| F2 [SURFACEEL: 87.8 ft (MSL datum) Lo
8 z|g| 25 s
5) <§E = #
@ MATERIAL DESCRIPTION NOTES
| - traffic rated box 19,94 10" ASPHALT CONCRETE (AC)
i § § SILT (ML), very dark gray 10 yr 3/1
15K
: § % SILT WITH SAND (ML), very dark gray 10 yr 3/2
o] N M
| % - Angular coarse gravel - trace. Appeared to be
| § § serpentine
ANY
: § § CLAY (CL), very dark grayish brown 10 yr 3/2, wet
20 § §
27 § § 7 CLAY WITH GRAVEL (CL), very dark grayish brown
| Q / 10 yr 3/2
1 § %—Grout (cement) / - Gravel is angular, coarse serpentine
30__ § % CLAY (CL), dark grayish brown 10 yr 4/2, wet
] %
: § \é SANDY SILT (ML), dark grayish brown 10 yr 4/2,
40 4" dia. schedule 40 wet
_ § § PVC
45_- § % CLAY (CL), dark grayish brown 10 yr 4/2, wet
BORING DEPTH: 80.0 ft Continued
DEPTH TO WATER: Not Measured RIG TYPE: Marl M10
START DATE: February 10, 2005 DRILLED BY: Pitcher Drilling, E. Castellan
COMPLETION DATE: February 23, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-3
BART to San Jose
San Jose, California FIGURE A7-4a
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Project No. 1637.001

Sheet 2 of 2
WELL DIAGRAM " LOCATION: \%\%andté \Il_\{]e.st of Intersection with Five
o & - ouw
&= S |x| 2= [N1,952,856 E 6,164,789 gy
T wlel 298 o
= o] m@ %)
o o S| 2 [SURFACEEL: 87.8 ft (MSL datum) Lo
8 z (%] 25 s
s <§E = #
@ MATERIAL DESCRIPTION NOTES
4 4
55 Well Seal:
] Holeplug bentonite
1 chips
1 11 |<—Filter Pack:
i . 1 56.5-64.8 = Special
60 g == Blend &L
B = .:-'_.'- GRAVEL WITH SAND (GW), brown 10 yr 4/3, well
E Well Screen: Y -‘.:.‘ graded, wet
! 59.5 - 64.5 ' 4-inch R
i diameter 150 slot 3 :"_.‘ . 1
. 1
65 2
| ’ SILTY SAND WITH GRAVEL (SM), dark brown
| 10 yr 3/3, well graded, wet
| 5
70 ~«{—Filter Pack:
i ] Glf_gr_ 8%0.0 = coarse 1717 SILTY SAND (SM), dark brown 10 yr 3/3, poorly
| aquarium X graded, wet
E Well Screen: 64.5 - S 1
754 79.5' 4-inch diameter 80
| slot
| 17
80
85
90
95
BORING DEPTH: 80.0 ft
DEPTH TO WATER: Not Measured RIG TYPE: Marl M10
START DATE: February 10, 2005 DRILLED BY: Pitcher Drilling, E. Castellan
COMPLETION DATE: February 23, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-3
BART to San Jose
San Jose, California FIGURE A7-4b
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Project No. 1637.001

Sheet 1 of 2
WELL DIAGRAM LOCATION: Santa Clara St. between 12th St. and 13th St.
L
= ;e N 1,949,899 E 6,160,931
z = |zl 2= 2y
Q I wle| 28 oy
= - |0 w . [ X%)
< o o o] 2 [SURFACEEL: 81.0 ft (MSL datum) <o
Z w S (o < 5; ag
n a3 = £3
@ MATERIAL DESCRIPTION NOTES
o | - Traffic rated box s 12inches ASPHALT CONCRETE over 6 inches
L | 9 501 PORTLAND CEMENT CONCRETE over 6 inches
i _ § § =5 AGGREGATE BASE over 4 inches PORTLAND /*
L ] CEMENT CONCRETE
L 5 § § LEAN CLAY WITH SAND (CL), brown, medium
| 75 J \Q \Q plasticity
W] D
| es | § § --brown to gray
L 204
60 E §
- 25 N
| ce | % % Grout (cement)
o] D
50 g §
L
Y
- 0 § 4-inch diamet
Lo 7 soheduie A PV 7 FAT CLAY (CH), medium to stiff, gray, moist, medium
L | / to high plasticity (pp=1.0/1.0/1.5 tsf, tv=0.3/0.35 tsf)
. %
L as | § § LEAN CLAY (CL), medium to stiff, gray, moist, medium
L | plasticity (pp=1.5/1.5/1.25 tsf, tv=0.35/0.3
| ] § § tsf)(LEL=0.0, OVM=0.0, OXY=19.6)
BORING DEPTH: 65.5 ft Continued
DEPTH TO WATER: Not Measured RIG TYPE: Marl B-61
START DATE: January 10, 2005 DRILLED BY: Pitcher Drilling, J. Neff
COMPLETION DATE: January 12, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Hollow Stem Auger
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-5
BART to San Jose
San Jose, California FIGURE A7-5a
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Project No. 1637.001

Sheet 2 of 2
WELL DIAGRAM LOCATION: Santa Clara St. between 12th St. and 13th St.
L
= ;e N 1,949,899 E 6,160,931
z = |zl 2= 2y
Q I wle| 28 oy
= - |0 w . [ X%)
< o o [o| 2 [SURFACEEL: 81.0 ft (MSL datum) <o
Z w S |a| < 5; Qo
I 53| ® £3
@ MATERIAL DESCRIPTION NOTES
0 Well Seal: / FAT CLAY (CH), sEff to very stiff, dark_gray, moist,
L | Hole plug bentonite high plasticity (pp=2.5/2.5/2.75 tsf, tv=0.7/0.6 tsf)
L i . . chips - 3 bags
[ Z
Los | | Filter Pack: LEAN CLAY (CL), no recpvery in Shelby Tube sample
R | coarse aquarium 4 X 12 at 55 ft, refusal after 12 inches
| | 6 bags @ 100 Ibs POORLY GRADED SAND WITH SILT (SP-SM),
L ] medium dense, brown, moist, trace fine to coarse
L 60 subrounded gravel
Loo i WELL-GRADED SAND WITH SILT (SW-SM), brown
L i | \Well Screen: to gray, fine to coarse grained sand, trace subrounded
L J ’ 4-inch diameter 80 slot gravel up to 1 1/2 inches
L R PvC --lost drilling fluid and borehole caved in at 62.5 ft 12
- 65- [ : ]  --Ended drilling on 1/10/05 at 66 ft
15 g \\--Began drilling on 1/11/05 at 66 ft /
r b NOTE: Material description for depths 0' to 65.5' is
r 1 based on Boring BH-18, drilled previously and located
r 1 adjacent to ST-5.
L 704
_10 -
L 75
L5 ]
- 80_
_0 B
- 85_
L5 ]
L 90+
—\_10 -
- 95_
—\_15 B
BORING DEPTH: 65.5 ft
DEPTH TO WATER: Not Measured RIG TYPE: Marl B-61
START DATE: January 10, 2005 DRILLED BY: Pitcher Drilling, J. Neff
COMPLETION DATE: January 12, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Hollow Stem Auger
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-5
BART to San Jose
San Jose, California FIGURE A7-5b
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Project No. 1637.001

Sheet 1 of 2
WELL DIAGRAM LOCATION: 4th St., North of Santa Clara St.
L
= ;e N 1,948,489 E 6,158,282
z = |zl 2= 2y
Q I wle| 28 oy
= = o w . 0num
< o o [o| 2 [SURFACEEL: 80.9 ft (MSL datum) <o
Z w S |a| < 5; ag
m 5|z = e
@ MATERIAL DESCRIPTION NOTES
L so | - Traffic rated box s~ 7 1/2inches ASPHALT CONCRETE over 12 inches
L ] "/ AGGREGATE BASE
L | § § /// FAT CLAY (CH), medium, dry to moist, brown, high
L i > plasticity
L - § § LEAN CLAY (CL), sitff, tan, moist, low to medium
75 ] < < \ plasticity /
- i § § SANDY SILT (ML), stiff, light brown, moist, non-plastic
- i (pp=2/1.75/2 tsf)
r b § § LEAN CLAY (CL), soft to medium, light brown, moist,
3 10 low plasticity
1 R K
r b % % --(pp=0.75/0.75/0.75 tsf, tv=0.19/0.23/0.25 tsf)
L 15 % % --medium
65 1 § §
i ] § § —stiff
r 20
60 i §
r b § § --brown (pp=1.5/1.5/1.25 tsf)
r b --medium to stiff (pp=1.25/1/1.25 tsf, tv=0.35/0.45/0.46
- 25 § § tsf)
55 p ‘é ‘é
r b % % --soft (tv=0.19/0.2/0.23 tsf)
RN o
L 5o | --seams of fine grained sand
R | —Grout (cement)
L | --medium, increase in silt (pp=0.75/0.75/1.1 tsf,
L | § § tv=0.39/0.39/0.45 tsf)
r 35
Las | § § --(pp=0.75/0.75/1 tsf, tv=0.2/0.3/0.36 tsf)
i ] § —stiff
B 40 4-inch diameter
40 i schedule 40 PVC
L | --greenish gray (pp=1/1.2/1.6 tsf, tv=0.54/0.6/0.6 tsf)
- 45— --very stiff
AN
i | § § --(pp=1.5/1.7/1.7 tsf, tv=0.38/0.53/0.53 tsf)
r b SANDY LEAN CLAY (CL), medium to stiff
BORING DEPTH: 73.0 ft Continued
DEPTH TO WATER: Not Measured RIG TYPE: Failing 1500
START DATE: October 30, 2004 DRILLED BY: Pitcher Drilling, M. MacDonald
COMPLETION DATE: October 31, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-7
BART to San Jose
San Jose, California FIGURE A7-6a
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Project No. 1637.001

Sheet 2 of 2
WELL DIAGRAM LOCATION: 4th St., North of Santa Clara St.
L
= ;e N 1,948,489 E 6,158,282
Z = glz| 22 oy
Q I wle| 28 oy
= - |0 w . [ X%)
< o o [o| 2 [SURFACEEL: 80.9 ft (MSL datum) <o
Z w s 2| <3 Qo
I 53| ® £3
@ MATERIAL DESCRIPTION NOTES
30 | SANDY LEAN CLAY (CL), medium to stiff, brown,
L | § § moist, low plasticity, fine to medium grained sand
L | § § (pp=1.5/1/1.2 tsf, tv=0.35/0.45/0.45 tsf)
MRSV S
L | \é \é LEAN CLAY (CL), stiff, greenish gray, moist, low
L | § § plasticity
: 60_- % % --(pp=1.7/2/2.2 tsf, tv=0.42/0.52/0.6 tsf)
L T YD
B E Well Seal:
- i que plug bentonite
L 65 B chips - 3 bags
15 g N
L | 1 Filter Pack: SANDY SILT (SM), very dark gray 10 yr 3/1, wet
- i Lonestar Filter #3 (8 x R ey A 9
S 20 mesh) 4 bags [¥-T  GRAVEL between 68.5-70 ft
- 70 A
Lo | 1 Well Screen: SANDY SILT (SM), gray dark gray 12 yr 3/1, wet
L 4 '+1 4-inch diameter 40 slot X RN
L | : PVC N 73
: 75_- NOTE: Material description for depths 0' to 66' is
L5 | based on Boring BH-23, drilled previously and located
L | adjacent to ST-7.
r 80
=) i
r 85
L5 ]
r 90
10 4
r 95—
15 .
BORING DEPTH: 73.0 ft
DEPTH TO WATER: Not Measured RIG TYPE: Failing 1500
START DATE: October 30, 2004 DRILLED BY: Pitcher Drilling, M. MacDonald
COMPLETION DATE: October 31, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-7
BART to San Jose
San Jose, California FIGURE A7-6b
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Project No. 1637.001

Sheet 1 of 2
LOCATIONP’[P ty (Washington Mutual Parki

. WELL DIAGRAM . E rivate r%ers)érgta%slalrné; on Mutual Parking

z = S 1z 22 [N1947,803 E 6,157,096 ou

Q I wle| 28 oy

= - |0 w . [ X%)

< o o |[o| 2 [SURFACEEL: 87.6 ft (MSL datum) <o

Z w S |a| < 5; ag

d 3:7 <§: = S+

@ MATERIAL DESCRIPTION NOTES
- | - Traffic rated box 3 inches ASPHALT CONCRETE, trace AGGREGATE
- | BASE
les | § § GRAVELLY LEAN CLAY (CL), very stiff, mottled
r ] brown, dry to moist, low to medium plasticity, trace
- . § § brick and subrounded gravel up to 1/2 inch (FILL)
r J \Q \Q --trace brick, concrete, wood pieces at 4 ft
i i --lost drilling fluid at 5 ft
80 |
: b § § --no recovery in Shelby Tube sample at 8.5 ft
10
. | § § 7 FAT CLAY (CH), stiff, mottled brown, moist, high
75 | \é \é / plasticity (pp=1.0/1.25/1.25 tsf, tv=0.6/0.65/0.7 tsf)
o 15+ % % %
- 20_- / --medium, dark gray, medium plasticity
- | § (pp=0.5/0.75/0.75 tsf, tv=0.5/0.6/0.65 tsf) (LEL=0.0,
u | OVM=0.0, OXY=20.8)
65 | § § /
R %
0 | § § /
L | Q Q “[of:] SILTY SAND WITH GRAVEL (SM), medium dense,
r 30 § § gray, wet. subrounded gravel up to 1/2 inch
1D
[ 354 § §
| b § §—Grout (cement), Type
E I-1l, 26 bags - - —
50 | SILTY CLAY (CL-ML), stiff, gray, moist, low plasticity
- - § L ) SILTY SAND (SM), medium dense, moist to wet, fine
40— 4-inch diameter i
r | schedule 40 PVC grained sand, trace clay
r | CLAYEY SAND (SC), loose to medium dense, gray,
45 ] § § wet, low plasticity clay, fine grained sand
- IO
40 | § §
BORING DEPTH: 90.0 ft Continued
DEPTH TO WATER: Not Measured RIG TYPE: Marl B-61
START DATE: January 17, 2005 DRILLED BY: Pitcher Drilling, E. Castellan
COMPLETION DATE: January 19, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Hollow Stem Auger
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-8
BART to San Jose
San Jose, California FIGURE A7-7a
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Project No. 1637.001

Sheet 2 of 2
WELL DIAGRAM LOCATION: anate Pro erty (Washlngton Mutual Parking
= ) E \ﬁ Santa Clara’ S
z = gzl 2 g |N1947,803 E 6,157,096 oy
E T w el 2@ o4y
= = W w . 0nwn
< o o o] 2 [SURFACEEL: 87.6 ft (MSL datum) <o
Z a s 2| <3 Qo
o S22 S
@ MATERIAL DESCRIPTION NOTES
- | / --(pp=0.75/0.75/1.0 tsf, tv=0.3/0.35 tsf) (LEL=0.0,
r | § § A OVM=0.0, OXY=20.8)
35 | § § Ry
i 55 § §
. ] MK
- | % % --no recovery in Shelby Tube sample at 58.5 ft
=
i b LEAN CLAY WITH GRAVEL (CL), very stiff, light gray,
s b § § moist, low to medium plasticity, fine gravel, trace root
i b Q Q | | | SANDY SILT (ML), very stiff, gray, moist, low plasticity,
L b // fine grained sand
L 657 § y 7 CLAYEY SAND (SC) layer
L ) Q Q LEAN CLAY (CL), hard, greenish gray, moist, medium
oo : § plasticity, trace fine grained sand (pp=2.25/2.5/2.5 tsf,
L ‘Q ‘Q tv=0.8/1.0/1.05 tsf)
i 70 § §
:15 ) Well Seal:
b Hole plug bentonite
i R - - chips
i I T B
:10 1 j—FiIter_Pack: WELL-GRADED SAND WITH SILT AND GRAVEL
| : Special blend - 13 bags (SW-SM), very dense, mottled brown, wet, fine to 13
| b medium grained sand, subangular gravel up to 3/4
i 80 inch
i - Well Screen:
™ J 4-inch diameter 150 slot
o | PVC
i 85
:0 . LEAN CLAY (CL)
- 1 '_'—Well Screen:
L 1 4-inch diameter 150 slot
i 90 — PVC
- : NOTE: Material description for depths 0' to 90" is
-5 | based on Boring BH-68, drilled previously and located
= | adjacent to ST-8.
i 95
L0
BORING DEPTH: 90.0 ft
DEPTH TO WATER: Not Measured RIG TYPE: Marl B-61
START DATE: January 17, 2005 DRILLED BY: Pitcher Drilling, E. Castellan
COMPLETION DATE: January 19, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Hollow Stem Auger
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-8
BART to San Jose
San Jose, California FIGURE A7-7b
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Project No. 1637.001

Sheet 1 of 2

LOCATION: Santa Clara St., between Cahill St. and
WELL DIAGRAM Montgomery St.

N 1,946,092 E 6,154,195

SURFACE EL: 88.3 ft (MSL datum)

ELEVATION, ft
DEPTH, ft
SAMPLE NO.
SAMPLER TYPE
MATERIAL
SYMBOL
% PASSING
#200 SIEVE

MATERIAL DESCRIPTION NOTES

of
%4

6 inches ASPHALT CONCRETE over 12 inches
AGGREGATE BASE

LEAN TO FAT CLAY (CL/CH) (FILL), very stiff, mottled
dark grayish brown, brown, black, and yellowish
brown, moist, medium to high plasticity, trace fine
grained sand and angular to subrounded gravel up t(/;
inch (pp=2.75/3.25/3.25 tsf)

LEAN CLAY (CL), very stiff, light grayish brown, moist,
medium plasticity, trace fine grained sand, disturbed
sample (pp=1.75/2.0/2.25 tsf, tv=0.5/0.5 tsf)

--(pp=2.5/2.5/2.75 tsf, tv=0.77/0.77 tsf) at 9.9 ft

--hard, mottled brown and gray (pp=>4.5 tsf, tv=0.7/0.7
tsf)

--very stiff (pp=1.8/2.25/2.1 tsf, tv=0.55/0.55 tsf) trace
Nsilt at 15 ft
SILT (ML), hard, brown, moist, low to medium
plasticity, trace fine grained sand (pp=>4.5 tsf,
VA tv=0.43/0.55 tsf) /_
— LEAN CLAY (CL), stiff, brown, moist, medium
\ plasticity, trace fine grained sand (pp=1.0/1.25/1.5 t{
\V \_tv=0.4/0.51 tsf) (LEL=0.0, OVM=0.0, OXY=20.9)
SILT (ML), stiff to very stiff, brown, moist, low plasticityi
(pp=1.75/2.0/2.25 tsf, tv=0.4/0.41 tsf)
LEAN CLAY (CL), very stiff, gray, moist, medium to
high plasticity, trace fine grained sand
\ (pp=2.2/2.25/2.25 tsf, tv=0.73/0.75 tsf) /_
ELASTIC SILT TO FAT CLAY (MH/CH), very stiff,
mottled olive brown and orange brown, moist, mediu
plasticity, trace fine grained sand (pp=2.0/2.25/2.3 tsf,
tv=0.7/0.85 tsf)
Grout (cement) LEAN CLAY (CL), stiff, mottled olive brown and orange
brown, moist, medium plasticity, trace fine grained
| || sand and rounded gravel up to 3/4 inch
(pp=1.25/1.3/1.5 tsf, tv=0.47/0.53 tsf) at 29 ft; trace
rounded gravel up to 1/2 inch at 32 ft
(pp=1/1.25/1.5 tsf, tv=0.4/0.45 tsf)
SILTY CLAY (CL-ML), grayish brown, subrounded to
J-inch diameter rounded gravel up to 1 inch
schedule 40 PVC LEAN CLAY (CL), very stiff, light grayish brown and
orange brown mottling, moist, medium plasticity, trac
RERRSH fir};e grained sand (pp=2.25/2.5/2.7 tsf, tv=0.46/0.53
ts
SANDY SILT (ML), stiff, brown, moist, low plasticity,
fine grained sand (pp=1.6/1.7/1.8 tsf, tv=0.33/0.34 tsf
(LEL=0.0, OVM=0.0, OXY=20.9)
--grayish brown, non-plastic (pp=1.75/1.5/2.5 tsf,
E tv=0.32/0.35 tsf) at 42 ft

[ Al

3 Traffic rated box

L

\\‘
N

=

NG NYNSYSYSYNH NG XYY SYSUYSUSYLSY LSS
NONGSYNH NGNS YNYSYSYNH NYNGYNSYNYSYSYNH ‘%&*

=

BORING DEPTH: 73.5 ft Continued
DEPTH TO WATER: 19.5 ft., 2/2/05, 22.0 ft., 2/3/05 RIG TYPE: Failing 1500
START DATE: February 1, 2005 DRILLED BY: Pitcher Drilling, R. Medina
COMPLETION DATE: February 3, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.

LOG OF ST-10
BART to San Jose
San Jose, California FIGURE A7-8a
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Project No. 1637.001

Sheet 2 of 2
LOCATION: Santa Clara St., bet Cabhill St. and
. WELL DIAGRAM w Mgpﬂg om%frf; 2y between Lanl an
Z = S x| 22 [N1,946,092 E 6,154,195 ou
Q T wlel 28 ny
= - |0 w . [ X%)
< o o [o| 2 [SURFACEEL: 88.3 ft (MSL datum) <o
Z w s 2| <3 ag
d 3:, 42: = S+
@ MATERIAL DESCRIPTION NOTES
i | | "l'i' | \POORLY GRADED SAND WITH SILT (SP-SM), / =
i ] § § medium dense, brown, moist, fine grained sand [~
i | ‘{ ‘{ LEAN CLAY (CL), very stiff, light bluish gray, moist,
35 ] § § medium plasticity, trace fine grained sand
o Q Q 1T (pp=2.0/2.1/2.25 tsf, tv=0.57/0.6 tsf)
r § § L-stiff (pp=1.4/1.7/1.7 tsf)
i | < < SILTY CLAY WITH SAND (CL-ML), stiff, mottled
20 p § § brown and bluish gray, moist, low to medium plasticity,
i - Q Q fine grained sand (pp=1.25/1.5/0.5 tsf tv=0.19/0.27
L 60 § § tsf)
L 1 SILT (ML), very stiff, bluish gray, moist, low plasticitvl
L b LEAN CLAY (CL), very stiff, bluish gray, moist, high
Los 1 plasticity, trace fine grained sand (pp=2.0/2.2/2.25 tf,
L 1 Well Seal: tv=0.71/0.7 tsf) : : : _
- 65 Hole plug bentonite SILT (ML), very siff, bluish gray, moist, low plasticity
- 1 [ [] chips - 3bags “T-T-7|| LEAN CLAY (CL), very stiff, gray, moist, medium
L 1 |1 [ —Filter Pack: R plasticity, trace fine grained sand (pp=2.1/2.1/2.3 tsf,
4 . ‘1 Special blend sand 8 Ll _
20 bags @ 50 Ibs e, tv=0.41/0.5 tsf) at 55 ft
- 1 o ';" --(pp=2.75/3.5/2.8 tsf, tv=0.65/0.7 tsf) at 57.3 ft
- 707 o%8 4 |||--(pp=2.6/2.6/2.8 tsf, tv=0.7/0.7 tsf) at 59.7 ft
L R Well Screen: - ® - _ — _
i 4-inch diameter 150 slot (3K (LEL=0.0, OVM=0.0, OXY=20.9)
r | PVC bt b SILT (ML), stiff, mottled brown and gray, moist, low 7
15 | || plasticity, trace fine grained sand
i 75 --vellowish brown (pp=1.0/1.25/1.5 tsf, tv=0.15/0.2 ts
i | SILTY SAND (SM), medium dense, yellowish brown,
i | moist, trace subangular to subrounded gravel up to 3§44
i | inch
10 ] WELL GRADED GRAVEL (GW), dark grayish brown
| 80 2.5y 4/2, well rounded, well graded, wet
i J \CLAY (CL), very dark grayish brown 2.5y 3/2, wet [
i i NOTE: Material description for depths 0' to 68" is
L p based on Boring BH-74, drilled previously and located
L R adjacent to ST-10.
L 85
L J
: 90
-5 T
L o
10 )
BORING DEPTH: 73.5 ft
DEPTH TO WATER: 19.5 ft., 2/2/05, 22.0 ft., 2/3/05 RIG TYPE: Failing 1500
START DATE: February 1, 2005 DRILLED BY: Pitcher Drilling, R. Medina
COMPLETION DATE: February 3, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-10
BART to San Jose
San Jose, California FIGURE A7-8b
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Project No. 1637.001

Sheet 1 of 2
LOCATION: Penninsula Corridor Joint P Board
. WELL DIAGRAM w PCIPB) Parking Lot, between Caltrain
. o & ; tation and Cahill St. ow
z = Z |F| =2 z>
o T W | Q |N1.946,088 E6,153918 S
E R T |4Y| U5 |SURFACEEL: 90.3ft (MSL datum) 20
Z w S (o < 5; ag
n a3 = £3
@ MATERIAL DESCRIPTION NOTES
90 | - Traffic rated box /"4 3inches ASPHALT CONCRETE over 8 inches
i | AGGREGATE BASE over 5 inches ASPHALT /_
i ] § § CONCRETE
i ] LEAN CLAY WITH SAND (CL) (FILL), yellow to brown,
[ 5 § § medium plasticity
| J \Q \Q LEAN CLAY WITH SAND (CL), stiff, dark brown to
| i § § gray, moist, medium plasticity
i : § § --lost approximately 300 gallons of drilling fluid from 10
i | \é \é ft to 20 ft
75 157 % %
i : § § A --very stiff (pp=2.75/2.5/2.25 tsf, tv=0.55/0.6 tsf)
i 204 (LEL=0.0, OVM=0.0, OXY=19.8)
70 §
:65 254 § §
:eo 304 § § )
| --medium, gray to brown
55 357 § §
L b § % POORLY GRADED SAND WITH SILT AND GRAVEL
- b Grout (cement) (SP-SM), medium dense, brown to yellow, moist, fine
L b § to coarse grained sand, fine subrounded gravel
5o 40+ 4-inch diameter
| i § § schedule 40 PVC
s 5 S N
i : LEAN CLAY WITH SAND (CL), gray, trace gravel
i ] / CLAYEY SAND (SC), gray, pockets of lean clay
BORING DEPTH: 85.5 ft Continued
DEPTH TO WATER: 18.5 ft., 2/1/05 RIG TYPE: Marl M5T
START DATE: January 31, 2005 DRILLED BY: Pitcher Drilling, J. Neff
COMPLETION DATE: February 2, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-11
BART to San Jose
San Jose, California FIGURE A7-9a
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Project No. 1637.001

Sheet 2 of 2
WELL DIAGRAM LOCATION: %%?Fi)résullja (?(eridl?rtjgin&NPoweé Bltoa_rd
L arkin oL, between Caltrain
= S le tation And Canii St ow
zZ & el
- Z || < zZ>

o T W | Q |N1.946,088 E6,153918 S

E R T |Y| US |SURFACEEL: 90.3ft (MSL datum) 20

Z w s 2| <3 ag

n a3 = £3

@ MATERIAL DESCRIPTION NOTES
0 ) § § / - no recovery with Shelby Tube sample at 50 ft
i 55_- % % LEAN CLAY WITH SAND (CL), very stiff, gray, moist,
35 | § § medium plasticity (pp=2.5/2.75/2.75 tsf, tv=0.6/0.55
I i % % tsf)(LEL=0.0, OVM=0.0, OXY=20.1)
30 | § § SANDY LEAN CLAY (CL), very stiff, gray, moist, low
i | plasticity (pp=2.75/3.0/3.0 tsf, tv=0.5/0.55 tsf)
L b § § --Ended drilling on 1/31/05 at 62.5 ft
L 1 \é \é --Began drilling on 2/1/05 at 62.5 ft
o5 657 §
i | § Q SILTY SAND WITH GRAVEL (SM)
L 1 § § : o/‘/ POORLY GRADED GRAVEL WITH CLAY AND SAND
oo 70 % % ’ :/ (GP-GC), dense, brown to gray, moist, subrounded
L 1 § § : ./:j gravel up to 1 inch
i : \é \é SANDY LEAN CLAY (CL), brown to gray, low plasticity
ECHA Well Seal:
= ) Hole plug bentonite
R B chips - 3 bags
: 1 |- |<—Filter Pack:
8o .- i Coarse aquarium 4 x 12 L L ¢ . i iei
L10 31/2 bags @ 100 Ibs T T gray, low to medium plasticity, ho recovery
L 1 : SILTY SAND (SM), black 2.5y 2.5/1, wet, well graded 18
B 1 Well Screen:
- ) 4-inch diameter 80 slot
L b - PVC g )
s |- | s
B | CLAY (CL), black 2.5y 2.5/1 23
L b NOTE: Material description for depths 0' to 80" is
L 1 based on Boring BH-76, drilled previously and located
L b adjacent to ST-11.
lo 90
[ o
BORING DEPTH: 85.5 ft
DEPTH TO WATER: 18.5 ft., 2/1/05 RIG TYPE: Marl M5T
START DATE: January 31, 2005 DRILLED BY: Pitcher Drilling, J. Neff
COMPLETION DATE: February 2, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-11
BART to San Jose
San Jose, California FIGURE A7-9b
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Project No. 1637.001

Sheet 1 of 2
WELL DIAGRAM LOCATION: EB Lenzen Ave., West of Stockton Ave.
i}
y | N 1,948,103 E 615,853
= S |z| 23 oy
= W el Za 85
Y T |Y| M= |SURFACEEL: 82.3ft (MSL datum) 29
o) s 2| <3 ag
3:7 <§: = S+
@ MATERIAL DESCRIPTION NOTES
| - Traffic rated box oy 10" ASPHALT CONCRETE
| § § CLAY (CL), brown 10 yr 4/3
: % % - approximately 5% angular coarse sand, down to
| § § approximately 25 ft
15+ é é
20 §
25—
| % % CLAY (CL), black 2.5y 2.5/1, wet
: § § - color transition to very dark greenish gray 5 gy 3/1,
| % wet
§ —Grout (cement)
30
: CLAY WITH SAND (CL), brown 10 yr 4/3, wet
o MV
40 § 4-inch diameter
i § § schedule 40 PVC
| § § CLAY (CL), black 2.5 y 2.5/1, wet
45— § §
BORING DEPTH: 70.0 ft Continued
DEPTH TO WATER: Not Measured RIG TYPE: Mobile B-61
START DATE: February 11, 2005 DRILLED BY: Pitcher Drilling, T. Carver
COMPLETION DATE: February 11, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Hollow Stem Auger
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-12
BART to San Jose
San Jose, California FIGURE A7-10a
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Project No. 1637.001

Sheet 2 of 2
WELL DIAGRAM LOCATION: EB Lenzen Ave., West of Stockton Ave.
i}
y | & N 1,948,103 E 615,853
= S |z| 23 oy
= W el Za 85
Y T |Y| M= |SURFACEEL: 82.3ft (MSL datum) 29
w s 2| <3 ag
3:, 42: = S+
@ MATERIAL DESCRIPTION NOTES
: § § - occasional sand seam, medium sand - 2 to 3 mm
| § § thick
55_- § § - eggshell-like coating on clay (shell fragments ?)
b Well Seal:
60— Hole plug bentonite
] g chips - 1.5 bags
1 <—Filter Pack:
1 .| [/] Coarseaquarium4x 12 3
i 2% 100 Ib bags SAND WITH SILT (SW-SM), well graded brown 10
65 k yr 4/3, wet
1 Well Screen: 6
1 4-inch diameter 80 slot
b PVC
70—
75
80—
85—
90—
95—
BORING DEPTH: 70.0 ft
DEPTH TO WATER: Not Measured RIG TYPE: Mobile B-61
START DATE: February 11, 2005 DRILLED BY: Pitcher Drilling, T. Carver
COMPLETION DATE: February 11, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Hollow Stem Auger
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-12
BART to San Jose
San Jose, California FIGURE A7-10b
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Project No. 1637.001

Sheet 1 of 1
WELL DIAGRAM LOCATION: Newhall Yard
L
= ;e N 1,952,005 E 6,148,036
Z = S |z| 23 oy
E T w el g oy
= = W w . 0nwn
< o o o] 2 [SURFACEEL: 68.0 ft (MSL datum) <o
Z w s 2| <3 Qo
o 53| = 8%
@ MATERIAL DESCRIPTION NOTES
i | - Traffic rated box 3inches ASPHALT CONCRETE
N | CLAYEY SAND WITH GRAVEL (SC) (FILL), loose,
L5 | § § mottled brown, moist, trace interbedded fat clay, low to
L ] high plasticity, fine to coarse grained sand, gravel up
§ § 7 to 1/2 inch
L 5
L J \Q \Q / FAT CLAY (CH), stiff, dark grayish brown, moist,
L i § § medium plasticity, trace sand (pp=1.4/1.6/1.75 tsf,
60 E tv=0.56/0.61 tsf)
L i %—Grout (cement), 26
- 10 % % bags /
r b § § / --trace fine grained sand, increasing sand
55 1 ‘é ‘é (pp=1.6/1.7/2 tsf, tv=0.3/0.3 tsf)
= E § <y—4—inch diameter
L 15+ schedule 40 PVC /
r b Well Seal: / --brown, medium to high plasticity (pp=1.3/1.6/1.9 tsf,
0 7 Hole plug bentonite tv=0.48/0.55 tsf)
r b N chips
- 204 |- / . ) .
| | A --grayish brown, medium plasticity (LEL=0.0,
I ] MR \_OVM=0.0, OXY=20.9) /
|45 | . : . Poorly Graded Gravel (GP), dark brown, 5 yr 3/2
- 1 —Filter Pack : ® :
L 25 Special blend - 17 50-Ib e’
L | bags Xo : .
L i * Ps *® 3
L] ° L
40 E —Well Screen: LI
L i " 4-inch diameter 150 slot LI
R 304 PVC (PR J
* Ps *®
r h L] ° L
- : X' o . A
| as | o, overdrilled to 36 feet to allow for caving in of hole
® L
r h * : *®
L 35 LEPEK
L i *_ e
30 J
L 40
_25 B
L 45
_20 B
BORING DEPTH: 36.0 ft
DEPTH TO WATER: Not Measured RIG TYPE: Failing 1500
START DATE: April 18, 2005 DRILLED BY: Pitcher Drilling, M. MacDonald
COMPLETION DATE: April 18, 2005 LOGGED BY: M. Waterman
DRILLING METHOD: 10-in. dia. Rotary Wash
NOTES: 1. Terms and symbols defined on Plate A-1.
2. Groundwater levels measured at the time of drilling may not be representative of actual groundwater conditions and should not be used
for design purposes. For applicable groundwater information, please refer to piezometer and observation well data.
LOG OF ST-13
BART to San Jose
San Jose, California FIGURE A7-11

ENVIRONMENTAL LOG OAK G:\JOBDOCS\1637\1637.001\GINT\FUGROE~1\WELLS.GPJ  LIBRARY-DOWNTOWN_PARIKH_MERGED.GLB 7/28/05 05:22 p



U.S. SIEVE OPENING IN INCHES | U.S. SEVE NUMBERS | HYDROMETER
6 43 215 13412383 4 6 gl0141673 30 49 50 79100749200

I I N R SRR T L L SR U L L L L
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AIO—-mMS <W OZ—0wnP>T —-ZMOIMT

GRADATION B 204104 07 14 2005 (WITH PM).GPJ STD.GDT 7/21/05

40
[ ]
30
LN
20 e
10
100 — 10 — 1 01l 0.01 0.001
GRAIN SIZE IN MILLIMETERS
Gravd Sand !
Cobbles Coase | Fine [Coarse| Medium |  Fine Siitand Clay
T [ e e —— =
[ ST-1 | 725 18 84 Clayey SAND with gravel (SC) SC
|
D GRADATION TEST DATA FIGURE
DATE: A7'12
DWZ/FZILlE/:% SVRT DOWNTOWN
San Jose, California PROJECT No.
204104.10




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 13412383 4 6 gl0141659 30 49 50 79100149200
100 1 ] T * T T T T T Tt
® :\\
b 80
E N
R N
C :
g 70
N |3
o :
P 60
A
S
i \
|
N 50 \
G : :
o ‘ A
W T T
E : :
| 30 : :
G H N 3 3
H z :
T N
e g
10
0 z z z
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
Gravel Sand !
Cobbles . Silt and Cl
Coarse | Fine |[Coars Medium |  Fine id
Key Boring | Depth |% Passing No.|% Passing No. L
Symbol No. (Feet) 200 Sieve 4 Sieve Sample Descsription USCS
® ST-2 | 815 15 69 Clayey SAND with gravel (SC) SC
-
o
a
o
2
Q
z
z
2]
|
- D _ GRADATION TEST DATA FIGURE
m DATE A7-13
8 miig’% SVRT DOWNTOWN
5 San Jose, California PROECTRe
?D:I 20410410




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 134Y2383 4 6 gl0141655 30 49 50 77100744200

(o}
(@)

s

o]
(@)

~
o

o |

[o2]
(@)

a
(@)

S

AIO—-—mMS <W OZ—nn>T —ZmMOIMT

DWG FILE:
San Jose, California e

30
20
DN
: :
! ax
0 = | A ;
e g |
f f hudins S ION
100 10 T 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
Grave Sand .
Cobbles Coarse | Fine |Coarsel Medium |  Fine Siltand Clay
ool | Ra | o | oo aae | aaa e Sample Descsription uscs
® | ST3]| 635 1 26 |Wal-graded GRAVEL with silt and sand (GW-GM) | GW-GM
S ST-3 | 685 5 61 Wedll-graded SAND with silt and gravel (SW-SM) SW-SM
" A | ST-3| 735 12 88  |Silty SAND (SM) SM
: * | ST-3| 785 17 100 |Silty SAND (SM) SM
g
5
5
N|
3 - GRADATION TEST DATA FIGURE
@ D A7-14
5 /28105 SVRT DOWNTOWN
5
g

204104.10




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 134V23g3 i 6 8101416 79 30 49 S0 79100149200
100 1 ] T T Tt
20
p 80 Y
E
R
C
g 70
N :
T !
P 60 f
A .
S
S !
| N
| 50 i
G H : :
Y 40 : R 2
W : :
2 D
I 30 M N N N
G . N N * N
H H ; i i
T :
20 \.\ :
10 *
0 : :
100 10 1 0.1 0.01 0.0011
GRAIN SIZE IN MILLIMETERS
Gravel Sand !
Cobbles - Silt and Cl
Coarse | Fine |[Coars Medium |  Fine id
Key Boring | Depth |% Passing No.|% Passing No. L
Symbol No. (Feet) 200 Sieve 4 Sieve Sample Descsription USCS
® ST-5 | 635 12 100 Poorly-graded SAND with silt (SP-SM) SP-SM
-
o
a
&
2
5}
z
=
3|
|
- D _ GRADATION TEST DATA FIGURE
m DATE: A7-15
8 712805 SVRT DOWNTOWN
< San Jose, California CFCTNo
?D:I 20410410




San Jose, California

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 134Y2383 4 6 gl0141654 30 49 50 77100744200
100 1 1 T m‘w\m T & i
® ALY
80 :
P )
R
€70
N
T
P 60
A \
S
; \
|
N 50
G : N N
B :
v 40 ! : ! \\ \
W : :
E 0 : 3 :
| > 5 >
G z z ‘ z \
H z : :
! 20 & ‘
| 2&
N\ o
10 mm -
e
—X
0 z : :
100 10 1 0.1 0.01 0.0014
GRAIN SIZE IN MILLIMETERS
Gravel Sand .
I - It and Cl
Cobbles Coarse | Fine |Coarsel Medium |  Fine S id
K Borin Depth [% Passing No. |% Passing No. L
s/n%ol N~ (F%F()at) "200Seve | 4Seve Sample Descsription uscs
® |[sT7]| 675 79 SILT with sand (ML) ML
g ST-7 | 725 73 98 SILT with sand (ML) ML
5
o
8
g
=
=
B
|
3 ° - GRADATION TEST DATA FIGURE
: DATE: A7-16
3 712805 SVRT DOWNTOWN
':( DWG FILE: PRQJECT No.
g
G

204104.10




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 134V23g3 4 6 gl014165 30 49 50 77100740200
100 1 ] 1 LIRS LR R Tt
90 K
- 80 K
E
R
C ®
g 70
N :
T :
P 60
A R
S :
s d
| N
| 50 :
G 2 N
B : !
Y 40 R \.\ 2
W : :
E y !
130 ; L -NEE
v : : . :
T :
20 . :
.l
10 +
0 z z z
100 10 1 0.1 0.01 0.0011
GRAIN SIZE IN MILLIMETERS
Grave Sand !
Cobbles - Silt and Cl
Coarse | Fine |[Coars Medium |  Fine id
Key Boring | Depth |% Passing No.|% Passing No. L
Symbol No. (Feet) 200 Sieve 4 Sieve Sample Descsription USCS
® |sSr8| 785 13 54  |Sity GRAVEL (GM) GM
-
o
a
&
2
Q
z
T
B
|
- D _ GRADATION TEST DATA FIGURE
m DATE: A7-17
8 712805 SVRT DOWNTOWN
< San Jose, California PROECTRe
?D:I 20410410




GRADATION B 204104 07 22 2005 (WITH PM).GPJ STD.GDT 7/28/05

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 13412383 4 6 gl0141659 30 49 50 77100149200
100 1t i T T Tt
® V-
80 :
P :
R X
E70 ;
E :
N
K 60
S *
S
|
N 50
G : N N
¥ 40 ‘
E : . :
| 30 : : :
G H N 3 3
H : : :
T
20 :
10 : :
Tee
0 : :
100 10 1 0.1 0.01 0.00Y4
GRAIN SIZE IN MILLIMETERS
Gravel Sand !
Cobbles . Silt and Cl
Coarse | Fine |[Coars Medium |  Fine id
K Borin Depth |% Passing No. [% Passing No. L
&/n%ol No.* (F%F()at) 200Seve | 4Seve Sample Descsription uscs
® |ST-10| 725 7 33 Well-graded GRAVEL with clay and sand (GW-GC) | GW-GC
D _ GRADATION TEST DATA FIGURE
DATE: A7-18
miig’% SVRT DOWNTOWN
San Jose, California PROXCTNG
204104.10




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 13412383 4 6 gl0 1416%(1) 30 49 50 70100140200
100 1 1 1 1 1\& IREEE 1 Tt
9 AN
80
P
° 1
R N
¢ 1R
£ 70 ;
N x| 0
INEA
P 60
A \
s E
S
=y K ®
G : :
o ‘ A
E 0 : :
I : :
G ; ; INLA i
7 : o 3
T 4
20 \o\ﬁ
10
0 : :
100 10 1 0.1 0.01 0.004
GRAIN SIZE IN MILLIMETERS
Gravel Sand !
I - Itand Cl
Cobbles Coarse | Fine |[Coars Medium |  Fine Siitand Clay
K Borin Depth |% Passing No. [% Passing No. L
&/n%ol No.* (F%F()at) "200Seve | 4Seve Sample Descsription uscs
® [sr11] 815 18 97  |Silty SAND (SM) SM
S ST-11| 85.5 23 66 Clayey SAND with gravel (SC) sC
5
o
o
5
z
E
3
R |
- D . GRADATION TEST DATA FIGURE
: DATE: A7-19
8 miig’% SVRT DOWNTOWN
5 San Jose, California PROXCTNG
?D:I 20410410




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 134V23g3 é 6 §101416 59 30 49 S0 79100149200
100 1 ] T TP IREILER B Tt
20
b 80
E
C \
C
g 70
N
i \
P 60
A
S
S
|
N 50 \
G : : : :
B
Y 40 : R 2 2
w : : :
I 30 M N N N
G N N 3
H H ; * i
20 : :
10 .
\.\_ﬂ
0 : :
100 10 1 0.1 0.01 0.0011
GRAIN SIZE IN MILLIMETERS
Gravel Sand !
Cobbles - Silt and Cl
Coarse | Fine |[Coars Medium |  Fine id
Key Boring | Depth |% Passing No.|% Passing No. L
Symbol No. (Feet) 200 Sieve 4 Sieve Sample Descsription USCS
® |ST-12| 675 6 100 Poorly-graded SAND with st (SP-SM) SP-SM
-
Q
a
&
2
5}
z
=
3|
|
- D _ GRADATION TEST DATA FIGURE
m DATE: A7-20
8 712805 SVRT DOWNTOWN
< San Jose, California CFCTNo
?D:I 20410410




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 13412383 4 6 gl0141659 30 49 50 79100149200
100 1 ] T T T T T T Tt
9 :
[ N
p 80 \ :
P :
R
C
E 70 3
N
T
P 60 :
A :\
S
i \
|
n 20 : \
G H : : :
y 40 ? \ g !
w : :
E : : :
| 30 : : :
G H N 3 3
H : : :
T \
20 :
- !
10
0 3 ? ] oo H
100 10 1 0.1 0.01 0.004
GRAIN SIZE IN MILLIMETERS
Gravel Sand !
Cobbles . Silt and Cl
Coarse | Fine |[Coars Medium |  Fine id
Key Boring | Depth |% Passing No.|% Passing No. L
Symbol No. (Feet) 200 Sieve 4 Sieve Sample Descsription USCS
® |ST-13| 265 3 6 Poorly-graded GRAVEL (GP) GP
-
Q
a
o
2
5}
z
z
2]
|
- D _ GRADATION TEST DATA FIGURE
m DATE A7-21
8 7128105 SVRT DOWNTOWN
< San Jose, California PROXCTNG
?D:I 20410410




Silicon Valley Rapid Transit Project — Tunnel Segment

Geotechnical Data Report
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Figure A7-22. Slug-In and Slug-Out Test Results at ST-1 (Test #1)




Silicon Valley Rapid Tran

sit Project — Tunnel Segment

Geotechnical Data Report
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Figure A7-23. Slug-In and Slug-Out Test Results at ST-1 (Test #2)
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Figure A7-25. Slug-In and Slug-Out Test Results at ST-2 (Test #2)
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Figure A7-27. Slug-In and Slug-Out Test Results at ST-2 (Test #4)
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Figure A7-28. Slug-In and Slug-Out Test Results at ST-3 (Test #1)
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Figure A7-29. Slug-In and Slug-Out Test Results at ST-3 (Test #2)
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Figure A7-30. Slug-In and Slug-Out Test Results at ST-3 (Test #3)
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Figure A7-31. Slug-In and Slug-Out Test Results at ST-3 (Test #4)
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Figure A7-32. Slug-In and Slug-Out Test Results at ST-5 (Test #1)
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Figure A7-33. Slug-In and Slug-Out Test Results at ST-5 (Test #2)
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Figure A7-34. Slug-In and Slug-Out Test Results at ST-5 (Test #3)
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Figure A7-35. Slug-In and Slug-Out Test Results at ST-5 (Test #4)
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Figure A7-36. Slug-In Test Results at ST-5 (Test #5)
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Figure A7-37. Slug-In and Slug-Out Test Results at ST-7 (Test #1)
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Figure A7-38. Slug-In and Slug-Out Test Results at ST-7 (Test #2)
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Figure A7-39. Slug-In and Slug-Out Test Results at ST-7 (Test #3)
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Figure A7-40. Slug-In and Slug-Out Test Results at ST-8 (Test #1)
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Figure A7-41. Slug-In and Slug-Out Test Results at ST-8 (Test #2)
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Figure A7-42. Slug-In and Slug-Out Test Results at ST-8 (Test #3)
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Figure A7-43. Slug-In and Slug-Out Test Results at ST-8 (Test #4)
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Figure A7-45. Slug-In and Slug-Out Results at ST-8 (Test #6)
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Figure A7-46. Slug-In and Slug-Out Test Results at ST-10 (Test #1)
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Figure A7-47. Slug-In and Slug-Out Test Results at ST-10 (Test #2)
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Figure A7-48. Slug-In and Slug-Out Test Results at ST-10 (Test #3)
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Figure A7-49. Slug-In and Slug-Out Test Results at ST-10 (Test #4)
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Figure A7-50. Slug-In and Slug-Out Test Results at ST-10 (Test #5)
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Figure A7-51. Slug-In and Slug-Out Test Results at ST-11 (Test #1)
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Figure A7-52. Slug-In and Slug-Out Test Results at ST-11 (Test #2)
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Figure A7-53. Slug-In and Slug-Out Test Results at ST-11 (Test #3)
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Figure A7-54. Slug-In and Slug-Out Test Results at ST-12 (Test #1)
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Figure A7-56. Slug-In and Slug-Out Test Results at ST-12 (Test #3)
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Figure A7-57. Slug-In and Slug-Out Test Results at ST-12 (Test #4)
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Figure A7-58. Slug-In and Slug-Out Test Results at ST-13 (Test #1)
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Figure A7-59. Slug-In and Slug-Out Test Results at ST-13 (Test #2)
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Figure A7-60. Slug-In and Slug-Out Test Results at ST-13 (Test #3)
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Figure A7-61. Slug-In and Slug-Out Test Results at ST-13 (Test #4)




