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MONITORING MEASUREMENTS 
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Silicon Valley Rapid Transit Project –Tunnel Segment 
Geotechnical Data Report 

 
Appendix 1 presents the results of the Logs of Borings prepared by Parikh Consultants.  ABE 
Engineering calibrated the automatic trip hammer used in the investigation.  The SPT energy 
calibration results are included in Appendix 1.  Gas monitoring measurements recorded by 
Geomatrix Consultants are presented at the end of Appendix 1.  
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7/26/2005

Boring Station 

Depth (ft) (ft) R/L Type Qty

BH-56 42.5 566+11 42 L Portal -

BH-57 42.5 569+16 18 L Tunnel VS 2

BH-01 61.5 574+05 13 L Tunnel VS 3

BH-02 75.0 578+07 23 R Tunnel PM 4

BH-03 90.0 581+81 14 L Tunnel

BH-04 91.5 590+51 10 L Tunnel VS 1

BH-05 92.5 598+17 55 R Tunnel -

BH-06 82.5 599+61 28 R Tunnel PM 5

BH-58 151.5 600+32 53 R Station

BH-59 200.5 602+37 146 L Station

BH-60 152.2 604+20 61 L Station PM 11

BH-61 151.5 605+84 41 L Station VS 12

BH-62 151.0 607+05 47 L Station -

BH-63 151.5 607+67 16 R Station VS 7

BH-07 86.0 609+41 9 R Tunnel VS 2

BH-08 91.0 615+75 64 R Tunnel PM 6

BH-09 101.5 619+92 26 L Tunnel -

BH-10 105.5 624+91 14 L Tunnel VS 1

BH-11 110.0 627+54 14 L Tunnel

BH-12 121.5 634+69 13 L Tunnel VS 1

BH-13 131.5 640+81 13 L Tunnel PM 3

BH-14 127.0 642+52 15 L Tunnel -

BH-15 128.0 645+69 97 L Tunnel

BH-16 116.5 650+33 25 L Tunnel VS 0

BH-17 107.5 654+44 24 L Tunnel -

BH-18 100.5 660+03 24 L Tunnel PM 3

BH-19 91.5 666+26 23 L Tunnel VS 1

BH-20 91.5 669+80 24 L Tunnel

BH-21 80.0 675+49 86 R Tunnel VS 2

BH-50 150.5 681+71 5 L Tunnel VS 3

BH-52 150.5 684+09 6 L Tunnel

BH-53 149.0 685+43 17 L Tunnel PM 3

BH-54 121.5 687+16 10 L Tunnel VS 3

BH-55 150.0 688+35 11 L Tunnel PM 2

BH-23 130.5 690+03 74 R Crossover VS 4

BH-64 141.5 691+93 30 L Crossover PM 5

BH-24 151.0 694+52 31 L Crossover

BH-65 149.0 695+58 16 L Crossover PM 7

BH-77 137.5 698+34 16 L Crossover VS 4

BH-25 150.0 701+55 2 R Station PM 13

BH-66 130.0 702+51 29 L Station VS 3

BH-68 216.0 703+72 69 R Station

BH-70 146.5 706+78 47 L Station

BH-71 148.0 707+62 18 L Station PM 6

BH-72 162.5 709+40 22 L Station VS 5

BH-26 157.5 710+66 19 L 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

BH-30 110.5 728+02 31 R Tunnel -

BH-31 100.0 731+55 10 L Tunnel PM 4

BH-32 92.5 733+31 38 L Tunnel -

Exploration Structure

30' & 60'72.5, 74, 82.5 & 84

24, 34 & 48

 Continuous Sampling (30' to 90')

14.6, 17.1, 38.5 & 44.6

13, 15, 38, 40, 54, 111.5, & 113

-

-

-25 & 45

25, 45 & 55

-

55

50 -

45 & 54.3

53, 54.5, 63, 64.5, 73.5 & 75 

-

-

30' & 75'

45

9, 11, 19.5, 21.5, 30, 32, 39.5, 41.5, 49.5, 51.5, 64.5, 66.5

 Continuous Sampling (5' to 70') 30.5'

 P/S Suspension Logging to 200' 

44, 46, 53.5, 63.5 & 65 -

Standpipe Well to 217'

13, 15, 28, 33.5, 35, 43.5, 45, 73.5, 75, 97.5, 99

Tunnel Segment

9.5 & 29.5

20, 30 & 40

& Standpipe Wells

-

-

-

-

13.5, 15.5, 23.5, 34.5, 36.5, 49.5 & 51.5 81'

-

-

-

Soil resistance higher than vane shear capacity

74.5, 76 & 86

  Crossover/Downtown Station to Diridon Station

30' & 60'

30' & 90'

30.5' & 100.5'93.5, 114.5 & 116 

 Continuous Sampling (70' to 128')

45

40 & 50

-

-

-

-

88.5

  Crossover/Downtown Station

-

-

-

14.1, 19.1, 24.2 & 39.1

15.5, 21.5 & 44

-

-

 Continuous Sampling (10' to 70')

San Jose, California

 Continuous Sampling (50' to 110')

 P/S Suspension Logging to 200' 

 Continuous Sampling (30' to 90')

Vib. Wire PiezometersIn-Situ Tests

Depth (ft)

  Alum Rock Station

  Alum Rock Station to Crossover/Downtown Station

-

Table A1-1

Offset

Exploratory Borehole & In-Situ Test Program

  East Portal to Alum Rock Station

39, 50, 58.5 & 60

Silicon Valley Rapid Transit (SVRT) Project

25' & 52'

20' & 52'

-

-

-

-

30', 80' & 160'  (Piezometer at 30' 

depth in separate hole)

23.5, 25, 43.5, 45, 63.5 & 65

 Continuous Sampling (10' to 70')

23.5, 25, 53, 54.5 & 74

21, 23, 48, 50, 74, 76, 105.5, 107, 113, 114.5, 127.5, 129, 148.5 & 150

18, 20, 22, 43 & 45

-

9.5, 34.5 & 40.5

-

-

-

- Continuous Sampling (10' to 70')

Exploratory Borehole & In-Situ Test Program (A1-1_final_07262005).xls Page 1



7/26/2005

Boring Station 

Depth (ft) (ft) R/L Type Qty
Exploration Structure

Tunnel Segment

& Standpipe Wells

San Jose, California

Vib. Wire PiezometersIn-Situ Tests

Depth (ft)

Table A1-1

Offset

Exploratory Borehole & In-Situ Test Program

Silicon Valley Rapid Transit (SVRT) Project

BH-33 150.8 735+14 52 L Station PM 12

BH-73 150.5 736+58 41 L Station VS 5

BH-74 150.5 738+28 32 R Station

BH-75 200.5 739+52 45 R Station -

BH-76 152.5 741+02 70 R Station PM 9

BH-34 150.8 744+65 79 R Station VS 8

BH-35 78.0 750+49 77 R Tunnel

BH-36 81.0 755+33 101 R Tunnel -

BH-37 82.5 760+60 53 L Tunnel VS 2

BH-38 95.5 765+24 5 L Tunnel PM 4

BH-39 96.0 768+77 17 R Tunnel VS 0

BH-40 68.5 775+76 75 L Tunnel

BH-41 60.0 781+35 12 L Tunnel VS 3

BH-79 216.0 782+50 17 L Tunnel/Vent Shaft

BH-42 62.5 785+37 19 L Tunnel PM 6

BH-43 60.0 789+72 20 L Tunnel

BH-80 100.0 794+39 112 L Tunnel -

BH-44 61.5 798+28 20 L Tunnel VS 2

BH-45 85.5 802+44 26 L Tunnel PM 4

BH-46 60.0 809+36 9 L Tunnel

BH-47 61.5 813+52 52 L Tunnel VS 2

BH-48 86.5 818+34 15 R Tunnel PM 6

BH-49 77.5 824+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.

Borings

24

52

A.  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). 

B.  Sampling Schedule for Stations and Crossover :  

C.  Continuous Sampling :  

D.  Vane Shear Borings :  

E.  Pressuremeter Borings:  

F.  Downhole Logging :  

GEOVision Geophysical Services performed P/S suspension logging in borings at BH-59, BH-68 and 79. 

G.  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

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.

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" I.D.) or Modified California sampler (3" O.D. & 2.43" I.D.) were typically taken in granular soils.

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 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.

22 & 24.5 20' & 40'

30.5, 32.5, 48.5, 50, 58.5 & 60

23, 25, 33, 35, 43 & 44.5 

35.5', 75.5' & 118.5'

20 & 30 -

14.5, 16.5, 24.5, 26.5, 34.7, 44.5, 46.5 & 54.5

13, 15, 25, 43.5, 45, 73.5, 75, 93.5 & 95 105'

19.5, 29.5 & 34.5

20.5' & 60.5'42.5 & 52.5

-

Soil resistance higher than vane shear capacity

-

  Diridon Station to West Portal
 Continuous Sampling (20' to 78')

9.7, 11.5, 19.5, 21.5 & 23.5

Standpipe Well to 200'

30' Continuous Sampling (10' to 70')

7

  Diridon Station
13, 15, 23, 25, 43.5, 45, 74.5, 76, 88.5, 90, 113.5 & 115

43.5, 51, 65 & 80

Downhole Logging Piezometer/Well Borings

-

47'

-

-

-

20' & 40'

-

12

8

17

Stations & Crossover

Tunnel 12

4

9

2

1

Summary

7

 Continuous Sampling (10' to 69')

 Continuous Sampling (5' to 60')

 Continuous Sampling (5' to 60')

 P/S Suspension Logging to 200' 

50, 58.5, 60 & 70

Vane Shear TestingContinuous Sampling Pressuremeter Testing

Exploratory Borehole & In-Situ Test Program (A1-1_final_07262005).xls Page 2
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SPT ENERGY CALIBRATION 
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 December 9, 2004 
HMM/Bechtel SVRT, a Joint Venture 
Silicon Valley Rapid Transit Project 
3103 N. First Street, Fl. 2 
San Jose, CA 95134-1927 
 
Attn: Thomas E. Hunt, P.E. 
 
Re: SPT Energy Measurements 
  VTA Project 
  San Jose, California 
  November 6-9, 2004 

Job No. 04072 
 
Dear Tom, 
 
This report presents the results of SPT (Standard Penetration Test) energy measurements obtained for the 
project referenced above on November 6, 7, and 9, 2004.  Dynamic measurements were made with a PDA 
(Pile Driving Analyzer) during SPT sampling for soil boring BH25 at depths ranging from 55 ft to 90 ft and 
for BH65 at depths of 85 ft and 95 ft. The objective of the dynamic measurements was to determine the 
energy transfer ratio (ETR) or efficiency of the SPT systems, which is used to normalize the SPT N values 
to a standard efficiency of 60% (N60).  
 
DYNAMIC TESTING AND FIELD DETAILS 
 
Drill Rig and SPT Hammer Description  
 
The SPT hammer was a 140 lb CME automatic hammer, which has a 30-inch nominal drop height and 
theoretical potential energy of 350 ft-lbs. The SPT rod was NW-J rod which was supplied in 5-ft lengths. 
The sampler was a 2-inch OD split spoon. Further details regarding the SPT equipment are beyond the 
scope of this report and should be obtained from the manufacturers. 
 
Dynamic Test Instrumentation  
  
Dynamic measurements of strain and acceleration were taken on a 2-ft long section of NW rod, which was 
attached to the top of the sample rod string just below the hammer. The rod section was instrumented with 
two strain bridges and two piezoresistive accelerometers. By averaging the measurements taken from 
opposite sides of the rod, the effects of non-uniform hammer impacts to the recorded signals were 
minimized.  
 
Strain and acceleration signals were conditioned and converted to force and velocity records by a PAK 
Model, Pile Driving Analyzer® (PDA).  This dynamic testing equipment is the same equipment that is 
routinely used for conventional pile driving analysis. The dynamic force and velocity records were the basis 
of the computed energy results presented in this report. In the field the force and velocity records from the 
PDA were viewed on a graphic LCD screen to evaluate data quality.  A representative sample of the force 
and velocity records was also digitally stored on disc for back up.  

2230 Lariat Lane, Walnut Creek, CA 94596 
PHONE: 925-944-6363 FAX: 925-476-1588   
EMAIL: SA@AbeEngineering.com �����������	�����
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ABE Engineering 

 
DISCUSSION OF DYNAMIC TEST RESULTS 
 
Calculation of Energy Transfer  
 
The energy transferred to the instrumented rod section was computed from the dynamic force and velocity 
records by the EFV method, which uses both the force and velocity records to calculate the maximum 
transferred energy as: 
 
 EFV= � F (t) V (t) dt 
 
The integration is performed over the time period from which the energy transfer begins (non-zero) and 
terminates at the time when the energy transfer reaches a maximum value.  This method is theoretically 
correct for all rod lengths regardless of the 2L/c stress wave travel time (L is the rod length and c is the 
stress wave speed in the rod) and the number of non-uniform rod corrections. This calculation is the 
method we use to compute the energy transfer ratio, ETR, which is computed as: 
 
 ETR= EFV / Rated Hammer Energy 
 
Dynamic Test Results  
 
The PDA calculated results are given in Appendix A and include the energy transfer (EFV), the energy 
transfer ratio (ETR), the hammer blow rate (BPM), the maximum impact force (FMX), and the maximum rod 
velocity (VMX). For each sample depth interval, the average, maximum, minimum and standard deviation 
of each value are given in Appendix A. Other information includes the sample depth interval and the total 
number of blows for the reported depth interval.  The statistical mean ETR for the CME hammer was 75% 
for a total of 265 sample blows. 
 
I appreciate the opportunity to be of assistance to you on this project.  Please contact me if you have any 
questions regarding this report, or if I may be of further service. 
 
Very truly yours, 
ABE Engineering 
 
Steven K. Abe, P.E. 
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Dynamic Measurement Results 
 
  



 

ABE Engineering 

   Pile: BH25                              Proj: VTA/ BECHTEL              Pg1 
   Info: PITCHER/NW 
   ----------------------------------------------------------------------------- 
   ETR: Energy Transfer Ratio              FMX: Max Measured Force 
   EFV: Max Transferred Energy             VMX: Max Measured Velocity 
   BPM: Blows Per Minute                   EF2: Energy by F^2 Method 
   ----------------------------------------------------------------------------- 
   BL#        depth TYPE #Bls     ETR     EFV      BPM      FMX      VMX     EF2 
   end           ft                 %   ft-lb   bl/min     kips   ft/sec   ft-lb 
     4  32.5-  34.0  AVG    4      68     240     24.4     44.3      9.5     215 
                     STD    4       3      10      0.5      1.8      0.2      14 
                     MAX    4      71     251     25.0     45.8      9.7     229 
                     MIN    4      64     226     24.0     41.7      9.3     196 
 
     6  35.0- 36.50  AVG    2      67     235     23.6     35.9     10.3     179 
                     STD    2       1       2      0.5      0.1      0.1       1 
                     MAX    2      67     236     24.0     36.0     10.3     179 
                     MIN    2      66     233     23.3     35.8     10.2     178 
 
   DRIVEN (2004-Nov-06 : B25.MDF) 



 

ABE Engineering 

 
   Pile: BH25                               Proj: VTA/ BECHTEL              Pg1 
   Info: PITCHER/NW 
   ----------------------------------------------------------------------------- 
   ETR: Energy Transfer Ratio              FMX: Max Measured Force 
   EFV: Max Transferred Energy             VMX: Max Measured Velocity 
   BPM: Blows Per Minute                   EF2: Energy by F^2 Method 
   ----------------------------------------------------------------------------- 
   BL#        depth TYPE #Bls     ETR     EFV      BPM      FMX      VMX     EF2 
   end           ft                 %   ft-lb   bl/min     kips   ft/sec   ft-lb 
    18  55.0-  56.5  AVG   18      75     263     34.2     39.5     10.8     202 
                     STD   18       1       3      0.3      0.5      0.1       2 
                     MAX   18      76     267     34.4     40.4     11.1     205 
                     MIN   18      72     254     33.0     38.6     10.7     197 
 
    67  80.0-  81.5  AVG   49      75     264     33.2     41.3     11.2     209 
                     STD   49       1       3      0.1      0.8      0.1       2 
                     MAX   49      78     274     33.4     42.1     11.7     213 
                     MIN   49      72     254     33.0     37.6     11.0     201 
 
   144  90.0- 91.50  AVG   77      76     268     35.2     42.0     11.6     218 
                     STD   77       1       2      0.1      0.4      0.1       2 
                     MAX   77      78     273     35.3     42.8     11.9     224 
                     MIN   77      75     262     35.0     40.6     11.3     211 
 
   DRIVEN (2004-Nov-07 : B25-2.MDF) 



 

ABE Engineering 

 
   Pile: BH65                              Proj: VTA/ BECHTEL              Pg1 
   Info: PITCHER/NW 
   ----------------------------------------------------------------------------- 
   ETR: Energy Transfer Ratio              FMX: Max Measured Force 
   EFV: Max Transferred Energy             VMX: Max Measured Velocity 
   BPM: Blows Per Minute                   EF2: Energy by F^2 Method 
   ----------------------------------------------------------------------------- 
   BL#        depth TYPE #Bls     ETR     EFV      BPM      FMX      VMX     EF2 
   end           ft                 %   ft-lb   bl/min     kips   ft/sec   ft-lb 
 
    58  85.0-  86.5  AVG   58      75     265     35.2     41.5     11.5     212 
                     STD   58       1       2      0.0      0.5      0.1       2 
                     MAX   58      77     269     35.3     42.5     11.6     216 
                     MIN   58      74     259     35.0     40.0     11.2     205 
 
   115  95.0-  96.5  AVG   57      75     262     35.3     42.6     11.3     221 
                     STD   57       1       3      0.0      0.7      0.2       4 
                     MAX   57      76     268     35.4     43.8     11.5     228 
                     MIN   57      73     255     35.1     41.0     10.9     214 
 
   DRIVEN (2004-Nov-09 : BH65.Q01) 
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Parikh Consultants performed Field Vane Shear Testing.  A description of the test equipment, 
testing procedures and results are presented in Appendix 2. 
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7/26/2005

Boring Station 

Depth (ft) (ft) R/L Type Qty

BH-56 42.5 566+11 42 L Portal -

BH-57 42.5 569+16 18 L Tunnel VS 2

BH-01 61.5 574+05 13 L Tunnel VS 3

BH-02 75.0 578+07 23 R Tunnel PM 4

BH-03 90.0 581+81 14 L Tunnel

BH-04 91.5 590+51 10 L Tunnel VS 1

BH-05 92.5 598+17 55 R Tunnel -

BH-06 82.5 599+61 28 R Tunnel PM 5

BH-58 151.5 600+32 53 R Station

BH-59 200.5 602+37 146 L Station

BH-60 152.2 604+20 61 L Station PM 11

BH-61 151.5 605+84 41 L Station VS 12

BH-62 151.0 607+05 47 L Station -

BH-63 151.5 607+67 16 R Station VS 7

BH-07 86.0 609+41 9 R Tunnel VS 2

BH-08 91.0 615+75 64 R Tunnel PM 6

BH-09 101.5 619+92 26 L Tunnel -

BH-10 105.5 624+91 14 L Tunnel VS 1

BH-11 110.0 627+54 14 L Tunnel

BH-12 121.5 634+69 13 L Tunnel VS 1

BH-13 131.5 640+81 13 L Tunnel PM 3

BH-14 127.0 642+52 15 L Tunnel -

BH-15 128.0 645+69 97 L Tunnel

BH-16 116.5 650+33 25 L Tunnel VS 0

BH-17 107.5 654+44 24 L Tunnel -

BH-18 100.5 660+03 24 L Tunnel PM 3

BH-19 91.5 666+26 23 L Tunnel VS 1

BH-20 91.5 669+80 24 L Tunnel

BH-21 80.0 675+49 86 R Tunnel VS 2

BH-50 150.5 681+71 5 L Tunnel VS 3

BH-52 150.5 684+09 6 L Tunnel

BH-53 149.0 685+43 17 L Tunnel PM 3

BH-54 121.5 687+16 10 L Tunnel VS 3

BH-55 150.0 688+35 11 L Tunnel PM 2

BH-23 130.5 690+03 74 R Crossover VS 4

BH-64 141.5 691+93 30 L Crossover PM 5

BH-24 151.0 694+52 31 L Crossover

BH-65 149.0 695+58 16 L Crossover PM 7

BH-77 137.5 698+34 16 L Crossover VS 4

BH-25 150.0 701+55 2 R Station PM 13

BH-66 130.0 702+51 29 L Station VS 3

BH-68 216.0 703+72 69 R Station

BH-70 146.5 706+78 47 L Station

BH-71 148.0 707+62 18 L Station PM 6

BH-72 162.5 709+40 22 L Station VS 5

BH-26 157.5 710+66 19 L 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

BH-30 110.5 728+02 31 R Tunnel -

BH-31 100.0 731+55 10 L Tunnel PM 4

BH-32 92.5 733+31 38 L Tunnel -

-

9.5, 34.5 & 40.5

-

-

-

- Continuous Sampling (10' to 70')

-

-

-

30', 80' & 160'  (Piezometer at 30' 

depth in separate hole)

23.5, 25, 43.5, 45, 63.5 & 65

 Continuous Sampling (10' to 70')

23.5, 25, 53, 54.5 & 74

21, 23, 48, 50, 74, 76, 105.5, 107, 113, 114.5, 127.5, 129, 148.5 & 150

18, 20, 22, 43 & 45

-

Table A2-1

Offset

Exploratory Borehole & In-Situ Test Program

  East Portal to Alum Rock Station

39, 50, 58.5 & 60

Silicon Valley Rapid Transit (SVRT) Project

25' & 52'

20' & 52'

-

San Jose, California

 Continuous Sampling (50' to 110')

 P/S Suspension Logging to 200' 

 Continuous Sampling (30' to 90')

Vib. Wire PiezometersIn-Situ Tests

Depth (ft)

  Alum Rock Station

  Alum Rock Station to Crossover/Downtown Station

  Crossover/Downtown Station

-

-

-

14.1, 19.1, 24.2 & 39.1

15.5, 21.5 & 44

-

-

 Continuous Sampling (10' to 70')

88.5

-

-

-

-

  Crossover/Downtown Station to Diridon Station

30' & 60'

30' & 90'

30.5' & 100.5'93.5, 114.5 & 116 

 Continuous Sampling (70' to 128')

45

40 & 50

-

-

-

Soil resistance higher than vane shear capacity

74.5, 76 & 86

-

13.5, 15.5, 23.5, 34.5, 36.5, 49.5 & 51.5 81'

Tunnel Segment

9.5 & 29.5

20, 30 & 40

& Standpipe Wells

-

-

-

45

9, 11, 19.5, 21.5, 30, 32, 39.5, 41.5, 49.5, 51.5, 64.5, 66.5

 Continuous Sampling (5' to 70') 30.5'

 P/S Suspension Logging to 200' 

44, 46, 53.5, 63.5 & 65 -

Standpipe Well to 217'

13, 15, 28, 33.5, 35, 43.5, 45, 73.5, 75, 97.5, 99

-

55

50 -

45 & 54.3

53, 54.5, 63, 64.5, 73.5 & 75 

-

-

30' & 75'

24, 34 & 48

 Continuous Sampling (30' to 90')

14.6, 17.1, 38.5 & 44.6

13, 15, 38, 40, 54, 111.5, & 113

-

-

-25 & 45

25, 45 & 55

30' & 60'72.5, 74, 82.5 & 84

Exploration Structure

Exploratory Borehole & In-Situ Test Program (A2-1_final_07262005).xls Page 1



7/26/2005

Boring Station 

Depth (ft) (ft) R/L Type Qty

Table A2-1

Offset

Exploratory Borehole & In-Situ Test Program

Silicon Valley Rapid Transit (SVRT) Project

San Jose, California

Vib. Wire PiezometersIn-Situ Tests

Depth (ft)

Tunnel Segment

& Standpipe Wells
Exploration Structure

BH-33 150.8 735+14 52 L Station PM 12

BH-73 150.5 736+58 41 L Station VS 5

BH-74 150.5 738+28 32 R Station

BH-75 200.5 739+52 45 R Station -

BH-76 152.5 741+02 70 R Station PM 9

BH-34 150.8 744+65 79 R Station VS 8

BH-35 78.0 750+49 77 R Tunnel

BH-36 81.0 755+33 101 R Tunnel -

BH-37 82.5 760+60 53 L Tunnel VS 2

BH-38 95.5 765+24 5 L Tunnel PM 4

BH-39 96.0 768+77 17 R Tunnel VS 0

BH-40 68.5 775+76 75 L Tunnel

BH-41 60.0 781+35 12 L Tunnel VS 3

BH-79 216.0 782+50 17 L Tunnel/Vent Shaft

BH-42 62.5 785+37 19 L Tunnel PM 6

BH-43 60.0 789+72 20 L Tunnel

BH-80 100.0 794+39 112 L Tunnel -

BH-44 61.5 798+28 20 L Tunnel VS 2

BH-45 85.5 802+44 26 L Tunnel PM 4

BH-46 60.0 809+36 9 L Tunnel

BH-47 61.5 813+52 52 L Tunnel VS 2

BH-48 86.5 818+34 15 R Tunnel PM 6

BH-49 77.5 824+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.

Borings

24

52

A.  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). 

B.  Sampling Schedule for Stations and Crossover :  

C.  Continuous Sampling :  

D.  Vane Shear Borings :  

E.  Pressuremeter Borings:  

F.  Downhole Logging :  

GEOVision Geophysical Services performed P/S suspension logging in borings at BH-59, BH-68 and 79. 

G.  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

Summary

7

 Continuous Sampling (10' to 69')

 Continuous Sampling (5' to 60')

 Continuous Sampling (5' to 60')

 P/S Suspension Logging to 200' 

50, 58.5, 60 & 70

Vane Shear TestingContinuous Sampling Pressuremeter Testing

12

8

17

Stations & Crossover

Tunnel 12

4

9

2

1

Piezometer/Well Borings

-

47'

-

-

-

20' & 40'

-

7

  Diridon Station
13, 15, 23, 25, 43.5, 45, 74.5, 76, 88.5, 90, 113.5 & 115

43.5, 51, 65 & 80

Downhole Logging

 Continuous Sampling (10' to 70')

  Diridon Station to West Portal
 Continuous Sampling (20' to 78')

9.7, 11.5, 19.5, 21.5 & 23.5

Standpipe Well to 200'

30'

14.5, 16.5, 24.5, 26.5, 34.7, 44.5, 46.5 & 54.5

13, 15, 25, 43.5, 45, 73.5, 75, 93.5 & 95 105'

19.5, 29.5 & 34.5

20.5' & 60.5'42.5 & 52.5

-

Soil resistance higher than vane shear capacity

-

30.5, 32.5, 48.5, 50, 58.5 & 60

23, 25, 33, 35, 43 & 44.5 

35.5', 75.5' & 118.5'

20 & 30 -

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.

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" I.D.) or Modified California sampler (3" O.D. & 2.43" I.D.) were typically taken in granular soils.

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 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.

22 & 24.5 20' & 40'

Exploratory Borehole & In-Situ Test Program (A2-1_final_07262005).xls Page 2



Boring Test Vane Tip Vane Tip
Number Number Depth (ft) Elevation (ft) Remolded Sensitivity

BH-1 VS-1 20.0 66.9 2046.4 1364.2 1.50

BH-1 VS-2 30.0 56.9 1737.3 1129.8 1.54

BH-1 VS-3 40.0 46.9 > 2089.0

BH-4 VS-1 45.0 46.0 > 2089.0

BH-7 VS-1 45.0 42.9 > 2089.0

BH-7 VS-2 54.3 33.6 > 2089.0

BH-10 VS-1 55.0 36.7 > 2089.0

BH-12 VS-1 50.0 43.2 > 2089.0

BH-19 VS-1 45.0 35.8 > 2089.0

BH-21 VS-1 40.0 41.5 1534.8 899.5 1.71

BH-21 VS-2 50.0 31.5 > 2089.0

BH-23 VS-1 14.6 66.3 860.9 474.9 1.81

BH-23 VS-2 17.1 63.8 1481.5 991.2 1.49

BH-23 VS-3 38.5 42.4 1769.3 899.5 1.97

BH-23 VS-4 44.6 36.3 > 2089.0

BH-29 VS-1 88.5 -3.6 1108.4

SUMMARY OF FIELD VANE SHEAR RESULTS Notes:
TUNNEL SEGMENT OF SILICON VALLEY RAPID TRANSIT (SVRT) PROJECT *Vane Size: 55 mm/110 mm *Rotational Rate: 0.2 deg/s
SAN JOSE, CALIFORNIA *Equipment: GEONOR H-10 Vane Borer, Serial # 2529

*Calibration Date: 5/7/2004
 PARIKH CONSULTANTS, INC.
 Geotechnical & Materials Engineering

TABLE A2-2

Undisturbed

Field Shear Strength (psf)
Remarks

Date: 4/2005 Job No.: 204104.TO2



Boring Test Vane Tip Vane Tip
Number Number Depth (ft) Elevation (ft) Remolded Sensitivity

BH-34 VS-1 14.5 74.2 1684.0 716.2 2.35

BH-34 VS-2 16.5 72.2 > 2089.0

BH-34 VS-3 24.5 64.2 1758.6 928.5 1.89

BH-34 VS-4 26.5 62.2 > 2131.6

BH-34 VS-5 34.7 54.0 > 2099.7

BH-34 VS-6 44.5 44.2 > 2089.0

BH-34 VS-7 46.5 42.2 > 2089.0

BH-34 VS-8 54.5 34.2 > 2089.0

BH-37 VS-1 42.5 48.4 > 2089.0

BH-37 VS-2 52.5 38.4 1961.1 1215.0 1.61

BH-41 VS-1 19.5 61.9 2025.1

BH-41 VS-2 29.5 51.9 > 2089.0

BH-41 VS-3 34.5 46.9 2035.7

BH-44 VS-1 20.0 59.8 1311.0 494.2 2.65

BH-44 VS-2 30.0 49.8 1151.1 667.9 1.72

BH-47 VS-1 22.0 50.4 > 2089.0

BH-47 VS-2 24.5 47.9 > 2110.3

BH-50 VS-1 9.5 71.2 1247.0 359.1 3.47

BH-50 VS-2 34.5 46.2 1108.4 658.3 1.68

BH-50 VS-3 40.5 40.2 1534.8 610.0 2.52

SUMMARY OF FIELD VANE SHEAR RESULTS Notes:
TUNNEL SEGMENT OF SILICON VALLEY RAPID TRANSIT (SVRT) PROJECT *Vane Size: 55 mm/110 mm *Rotational Rate: 0.2 deg/s
SAN JOSE, CALIFORNIA *Equipment: GEONOR H-10 Vane Borer, Serial # 2529

*Calibration Date: 5/7/2004
 PARIKH CONSULTANTS, INC.
 Geotechnical & Materials Engineering

TABLE A2-3

Field Shear Strength (psf)
Remarks

Undisturbed

Date: 4/2005 Job No.: 204104.TO2



Boring Test Vane Tip Vane Tip
Number Number Depth (ft) Elevation (ft) Remolded Sensitivity

BH-54 VS-1 24.0 56.8 > 1662.7

BH-54 VS-2 34.0 46.8 > 1556.1

BH-54 VS-3 48.0 32.8 > 1524.1

BH-57 VS-1 9.5 78.4 1897.2 832.0 2.28

BH-57 VS-2 29.5 58.4 1918.5 938.1 2.05

BH-61 VS-1 9.0 80.1 > 2089.0

BH-61 VS-2 11.0 78.1 > 2089.0

BH-61 VS-3 19.5 69.6 1652.0 532.8 3.10

BH-61 VS-4 21.5 67.6 > 2089.0

BH-61 VS-5 30.0 59.1 > 2089.0

BH-61 VS-6 32.0 57.1 1907.8 793.4 2.40

BH-61 VS-7 39.5 49.6 1918.5 1300.3 1.48

BH-61 VS-8 41.5 47.6 > 2089.0

BH-61 VS-9 49.5 39.6 > 2089.0

BH-61 VS-10 51.5 37.6 > 2089.0

BH-61 VS-11 64.5 24.6 > 2089.0

BH-61 VS-12 66.5 22.6 > 2089.0

SUMMARY OF FIELD VANE SHEAR RESULTS Notes:
TUNNEL SEGMENT OF SILICON VALLEY RAPID TRANSIT (SVRT) PROJECT *Vane Size: 55 mm/110 mm *Rotational Rate: 0.2 deg/s
SAN JOSE, CALIFORNIA *Equipment: GEONOR H-10 Vane Borer, Serial # 2529

*Calibration Date: 5/7/2004
 PARIKH CONSULTANTS, INC.
 Geotechnical & Materials Engineering

TABLE A2-4

Field Shear Strength (psf)
Remarks

Undisturbed

Date: 4/2005 Job No.: 204104.TO2



Boring Test Vane Tip Vane Tip
Number Number Depth (ft) Elevation (ft) Remolded Sensitivity

BH-63 VS-1 13.5 74.5 1385.6 1311.0 1.06

BH-63 VS-2 15.5 72.5 > 2089.0

BH-63 VS-3 23.5 64.5 > 2089.0

BH-63 VS-4 34.5 53.5 > 2089.0

BH-63 VS-5 36.5 51.5 2057.0 1119.1 1.84

BH-63 VS-6 49.5 38.5 > 2089.0

BH-63 VS-7 51.5 36.5 > 2089.0

BH-66 VS-1 15.5 72.6 2067.7 667.9 3.10

BH-66 VS-2 21.5 66.6 1854.5 1108.4 1.67

BH-66 VS-3 44.0 44.1 > 2089.0

BH-72 VS-1 18.0 69.7 1993.1 446.0 4.47

BH-72 VS-2 20.0 67.7 1907.8 320.5 5.95

BH-72 VS-3 22.0 65.7 > 2089.0

BH-72 VS-4 43.0 44.7 1918.5

BH-72 VS-5 45.0 42.7 > 2089.0

BH-73 VS-1 9.7 77.8 > 2089.0

BH-73 VS-2 11.5 76.0 > 2089.0

BH-73 VS-3 19.5 68.0 > 2089.0

BH-73 VS-4 21.5 66.0 2014.4 889.9 2.26

BH-73 VS-5 23.5 64.0 1609.4

SUMMARY OF FIELD VANE SHEAR RESULTS Notes:
TUNNEL SEGMENT OF SILICON VALLEY RAPID TRANSIT (SVRT) PROJECT *Vane Size: 55 mm/110 mm *Rotational Rate: 0.2 deg/s
SAN JOSE, CALIFORNIA *Equipment: GEONOR H-10 Vane Borer, Serial # 2529

*Calibration Date: 5/7/2004
 PARIKH CONSULTANTS, INC.
 Geotechnical & Materials Engineering

TABLE A2-5

Field Shear Strength (psf)
Remarks

Undisturbed

Date: 4/2005 Job No.: 204104.TO2



Boring Test Vane Tip Vane Tip
Number Number Depth (ft) Elevation (ft) Remolded Sensitivity

BH-77 VS-1 14.1 76.4 > 1556.1

BH-77 VS-2 19.1 71.4 1311.0 474.9 2.76

BH-77 VS-3 24.2 66.3 1151.1 610.0 1.89

BH-77 VS-4 39.1 51.4 1268.3

SUMMARY OF FIELD VANE SHEAR RESULTS Notes:
TUNNEL SEGMENT OF SILICON VALLEY RAPID TRANSIT (SVRT) PROJECT *Vane Size: 55 mm/110 mm *Rotational Rate: 0.2 deg/s
SAN JOSE, CALIFORNIA *Equipment: GEONOR H-10 Vane Borer, Serial # 2529

*Calibration Date: 5/7/2004
 PARIKH CONSULTANTS, INC.
 Geotechnical & Materials Engineering

TABLE A2-6

Field Shear Strength (psf)
Remarks

Undisturbed

Date: 4/2005 Job No.: 204104.TO2



 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-1 TEST #: VS-1 VANE TIP DEPTH:  20'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/20/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 57.0 51.0 1065.8
0.5 6 15.0 11.6 243.3 0.5 6 65.0 59.2 1236.3
1.0 12 20.0 16.3 339.8 1.0 12 71.0 65.3 1364.2
1.5 18 27.5 23.2 484.6 1.5 18 68.0 62.2 1300.3
2.0 24 35.0 30.1 629.3 2.0 24 66.0 60.2 1257.7
2.5 30 42.5 37.1 774.1 2.5 30 65.0 59.2 1236.3
3.0 36 50.0 44.0 918.8 3.0 36 64.0 58.2 1215.0
3.5 42 57.0 51.0 1065.8 3.5 42 63.0 57.1 1193.7
4.0 48 63.0 57.1 1193.7 4.0 48 62.0 56.1 1172.4
4.5 54 69.0 63.3 1321.6 4.5 54 61.5 55.6 1161.7
5.0 60 74.0 68.4 1428.2 5.0 60 60.5 54.6 1140.4
5.5 66 78.0 72.4 1513.5
6.0 72 82.5 77.0 1609.4
6.5 78 87.0 81.6 1705.3
7.0 84 91.5 86.2 1801.2
7.5 90 94.5 89.3 1865.2
8.0 96 98.0 92.9 1939.8
8.5 102 100.5 95.4 1993.1
9.0 108 103.0 98.0 2046.4
9.5 114 101.5 96.4 2014.4

10.0 120 95.5 90.3 1886.5
10.5 126 89.0 83.7 1747.9
11.0 132 84.0 78.6 1641.4
11.5 138 80.0 74.5 1556.1
12.0 144 76.0 70.4 1470.8

* Field Peak Shear Strength: 2046.4 psf
Time to soil failure: 9 min
Field Remolded Shear Strength: 1364.2 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-1

FIELD VANE SHEAR TEST
ASTM D - 2573

PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-1 TEST #: VS-2 VANE TIP DEPTH:  30'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/20/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 60.0 54.1 1129.8
0.5 6 7.5 5.8 120.5 0.5 6 58.5 52.6 1097.8
1.0 12 15.0 11.6 243.3 1.0 12 57.0 51.0 1065.8
1.5 18 19.0 15.3 320.5 1.5 18 56.0 50.0 1044.5
2.0 24 23.0 19.0 397.7 2.0 24 55.0 49.0 1023.2
2.5 30 27.0 22.7 474.9 2.5 30 54.5 48.5 1012.5
3.0 36 31.0 26.4 552.1 3.0 36 54.0 48.0 1001.9
3.5 42 36.5 31.5 658.3 3.5 42 53.5 47.4 991.2
4.0 48 41.0 35.7 745.1 4.0 48 54.0 48.0 1001.9
4.5 54 45.5 39.8 832.0 4.5 54 52.5 46.4 969.9
5.0 60 50.5 44.4 928.5 5.0 60 52.5 46.4 969.9
5.5 66 55.0 49.0 1023.2
6.0 72 59.0 53.1 1108.4
6.5 78 63.0 57.1 1193.7
7.0 84 66.0 60.2 1257.7
7.5 90 70.0 64.3 1342.9
8.0 96 72.5 66.8 1396.2
8.5 102 77.0 71.4 1492.1
9.0 108 79.5 74.0 1545.4
9.5 114 81.0 75.5 1577.4

10.0 120 88.5 83.2 1737.3
10.5 126 74.0 68.4 1428.2
11.0 132 69.0 63.3 1321.6
11.5 138 64.0 58.2 1215.0
12.0 144 59.0 53.1 1108.4

* Field Peak Shear Strength: 1737.3 psf
Time to soil failure: 10 min
Field Remolded Shear Strength: 1129.8 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-2

Rotation
(Degree)

Gauge
Reading

FIELD VANE SHEAR TEST
ASTM D - 2573

PARIKH CONSULTANTS, INC.

Elapsed 
Time 
(min)

Elapsed 
Time 
(min)

Rotation
(Degree)

Gauge
Reading

Field Shear Stress Field Shear Stress

0

200

400

600

800

1000

1200

1400

1600

1800

0 20 40 60 80 100 120 140 160
Apparent Degrees of Rotation

Fi
el

d 
S

he
ar

 S
tre

ss
 (p

sf
)



 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-1 TEST #: VS-3 VANE TIP DEPTH:  40'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/20/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 7.5 5.8 120.5
1.0 12 12.5 9.6 200.9
1.5 18 18.0 14.4 301.2
2.0 24 24.5 20.4 426.7
2.5 30 30.0 25.5 532.8
3.0 36 35.5 30.6 639.0
3.5 42 41.5 36.1 754.8
4.0 48 46.5 40.8 851.3
4.5 54 52.0 45.9 959.2
5.0 60 56.5 50.5 1055.2
5.5 66 60.0 54.1 1129.8
6.0 72 65.5 59.7 1247.0
6.5 78 70.0 64.3 1342.9
7.0 84 74.0 68.4 1428.2
7.5 90 77.5 71.9 1502.8
8.0 96 81.5 76.0 1588.1
8.5 102 86.0 80.6 1684.0
9.0 108 88.0 82.7 1726.6
9.5 114 92.0 86.7 1811.9

10.0 120 95.0 89.8 1875.8
10.5 126 99.0 93.9 1961.1
11.0 132 101.0 95.9 2003.7
11.5 138 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 11.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-3
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-4 TEST #: VS-1 VANE TIP DEPTH: 45'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/12/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 6.5 5.0 104.5
1.0 12 9.0 6.9 144.6
1.5 18 12.0 9.2 192.8
2.0 24 15.5 12.1 253.0
2.5 30 19.5 15.8 330.2
3.0 36 23.0 19.0 397.7
3.5 42 27.5 23.2 484.6
4.0 48 30.5 26.0 542.5
4.5 54 35.0 30.1 629.3
5.0 60 39.5 34.3 716.2
5.5 66 43.0 37.5 783.7
6.0 72 47.0 41.2 860.9
6.5 78 50.5 44.4 928.5
7.0 84 59.5 53.6 1119.1
7.5 90 58.5 52.6 1097.8
8.0 96 62.0 56.1 1172.4
8.5 102 65.5 59.7 1247.0
9.0 108 68.0 62.2 1300.3
9.5 114 71.5 65.8 1374.9

10.0 120 74.0 68.4 1428.2
10.5 126 76.5 70.9 1481.5
11.0 132 79.0 73.5 1534.8
11.5 138 81.5 76.0 1588.1
12.0 144 83.5 78.1 1630.7
12.5 150 85.5 80.1 1673.3
13.0 156 87.0 81.6 1705.3
13.5 162 89.0 83.7 1747.9
14.0 168 91.0 85.7 1790.6
14.5 174 92.0 86.7 1811.9
15.0 180 94.0 88.8 1854.5
15.5 186 96.0 90.8 1897.2
16.0 192 98.0 92.9 1939.8
16.5 198 100.0 94.9 1982.4
17.0 204 101.5 96.4 2014.4
17.5 210 103.5 98.5 2057.0
18.0 216 105.0 100.0 2089.0

(Reached vane capacity, stopped test.) * Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 18 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-4
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-7 TEST #: VS-1 VANE TIP DEPTH:  45'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/24/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 8.0 6.2 128.6
1.0 12 13.5 10.4 216.9
1.5 18 18.0 14.4 301.2
2.0 24 22.0 18.1 378.4
2.5 30 26.0 21.8 455.6
3.0 36 30.0 25.5 532.8
3.5 42 38.5 33.4 696.9
4.0 48 37.5 32.4 677.6
4.5 54 41.5 36.1 754.8
5.0 60 46.0 40.3 841.6
5.5 66 50.0 44.0 918.8
6.0 72 54.0 48.0 1001.9
6.5 78 58.0 52.0 1087.1
7.0 84 61.0 55.1 1151.1
7.5 90 64.0 58.2 1215.0
8.0 96 66.5 60.7 1268.3
8.5 102 69.5 63.8 1332.3
9.0 108 72.0 66.3 1385.6
9.5 114 74.0 68.4 1428.2

10.0 120 76.0 70.4 1470.8
10.5 126 78.5 73.0 1524.1
11.0 132 80.5 75.0 1566.8
11.5 138 82.0 76.5 1598.7
12.0 144 84.0 78.6 1641.4
12.5 150 85.5 80.1 1673.3
13.0 156 87.5 82.1 1716.0
13.5 162 89.0 83.7 1747.9
14.0 168 90.5 85.2 1779.9
14.5 174 91.5 86.2 1801.2
15.0 180 92.5 87.2 1822.5
15.5 186 93.5 88.3 1843.9
16.0 192 95.0 89.8 1875.8
16.5 198 96.0 90.8 1897.2
17.0 204 97.5 92.3 1929.1
17.5 210 98.0 92.9 1939.8
18.0 216 100.0 94.9 1982.4
18.5 222 101.0 95.9 2003.7
19.0 228 102.5 97.4 2035.7 * Field Peak Shear Strength: >2089.0 psf
19.5 234 103.5 98.5 2057.0 Time to soil failure: 20 min
20.0 240 105.0 100.0 2089.0 Field Remolded Shear Strength: --- psf

(Reached vane capacity, stopped test.) Checked By: YDW

field vane 10/15/2004 FIGURE A2-5
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-7 TEST #: VS-2 VANE TIP DEPTH:  54'3"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/24/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 8.0 6.2 128.6
1.0 12 11.5 8.8 184.8
1.5 18 15.0 11.6 243.3
2.0 24 19.5 15.8 330.2
2.5 30 22.0 18.1 378.4
3.0 36 25.5 21.3 446.0
3.5 42 29.5 25.0 523.2
4.0 48 33.0 28.3 590.7
4.5 54 37.5 32.4 677.6
5.0 60 41.0 35.7 745.1
5.5 66 45.0 39.4 822.3
6.0 72 48.0 42.1 880.2
6.5 78 51.5 45.4 948.6
7.0 84 55.0 49.0 1023.2
7.5 90 57.0 51.0 1065.8
8.0 96 60.0 54.1 1129.8
8.5 102 63.0 57.1 1193.7
9.0 108 66.5 60.7 1268.3
9.5 114 68.0 62.2 1300.3

10.0 120 70.5 64.8 1353.6
10.5 126 73.0 67.3 1406.9
11.0 132 75.0 69.4 1449.5
11.5 138 77.0 71.4 1492.1
12.0 144 79.0 73.5 1534.8
12.5 150 81.5 76.0 1588.1
13.0 156 85.0 79.6 1662.7
13.5 162 86.0 80.6 1684.0
14.0 168 87.5 82.1 1716.0
14.5 174 89.5 84.2 1758.6
15.0 180 91.5 86.2 1801.2
15.5 186 93.5 88.3 1843.9
16.0 192 95.0 89.8 1875.8
16.5 198 96.0 90.8 1897.2
17.0 204 97.5 92.3 1929.1
17.5 210 98.5 93.4 1950.4
18.0 216 100.0 94.9 1982.4
18.5 222 101.5 96.4 2014.4
19.0 228 103.0 98.0 2046.4 * Field Peak Shear Strength: >2089.0 psf
19.5 234 103.5 98.5 2057.0 Time to soil failure: 20 min
20.0 240 105.0 100.0 2089.0 Field Remolded Shear Strength: --- psf

(Reached vane capacity, stopped test.) Checked By: YDW

field vane 10/15/2004 FIGURE A2-6
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-10 TEST #: VS-1 VANE TIP DEPTH:  55'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/7/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 6.5 5.0 104.5
1.0 12 10.0 7.7 160.7
1.5 18 15.0 11.6 243.3
2.0 24 19.0 15.3 320.5
2.5 30 23.0 19.0 397.7
3.0 36 27.0 22.7 474.9
3.5 42 31.0 26.4 552.1
4.0 48 34.0 29.2 610.0
4.5 54 38.0 32.9 687.2
5.0 60 41.0 35.7 745.1
5.5 66 45.0 39.4 822.3
6.0 72 48.5 42.6 889.9
6.5 78 51.5 45.4 948.6
7.0 84 54.5 48.5 1012.5
7.5 90 58.0 52.0 1087.1
8.0 96 61.0 55.1 1151.1
8.5 102 64.0 58.2 1215.0
9.0 108 66.5 60.7 1268.3
9.5 114 70.0 64.3 1342.9

10.0 120 72.0 66.3 1385.6
10.5 126 75.0 69.4 1449.5
11.0 132 78.5 73.0 1524.1
11.5 138 81.5 76.0 1588.1
12.0 144 83.5 78.1 1630.7
12.5 150 86.5 81.1 1694.6
13.0 156 89.0 83.7 1747.9
13.5 162 91.5 86.2 1801.2
14.0 168 93.5 88.3 1843.9
14.5 174 95.5 90.3 1886.5
15.0 180 97.5 92.3 1929.1
15.5 186 99.5 94.4 1971.8
16.0 192 101.0 95.9 2003.7
16.5 198 102.5 97.4 2035.7
17.0 204 104.0 99.0 2067.7
17.5 210 105.5 100.5 2099.7

(Reached vane capacity, stopped test.)
* Field Peak Shear Strength: >2099.7 psf

Time to soil failure: 17.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-7
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-12 TEST #: VS-1 VANE TIP DEPTH:  50'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/22/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 6.0 4.6 96.4
1.0 12 11.0 8.5 176.8
1.5 18 14.5 11.2 233.7
2.0 24 18.0 14.4 301.2
2.5 30 22.0 18.1 378.4
3.0 36 26.0 21.8 455.6
3.5 42 29.5 25.0 523.2
4.0 48 33.0 28.3 590.7
4.5 54 36.5 31.5 658.3
5.0 60 39.0 33.8 706.5
5.5 66 42.0 36.6 764.4
6.0 72 44.0 38.4 803.0
6.5 78 47.0 41.2 860.9
7.0 84 49.5 43.5 909.2
7.5 90 50.5 44.4 928.5
8.0 96 52.0 45.9 959.2
8.5 102 54.5 48.5 1012.5
9.0 108 56.0 50.0 1044.5

10.0 120 59.0 53.1 1108.4
11.0 132 61.5 55.6 1161.7
12.0 144 64.5 58.7 1225.7
13.0 156 66.5 60.7 1268.3
14.0 168 69.0 63.3 1321.6
15.0 180 71.5 65.8 1374.9
16.0 192 74.0 68.4 1428.2
17.0 204 77.0 71.4 1492.1
18.0 216 79.5 74.0 1545.4
19.0 228 82.0 76.5 1598.7
20.0 240 84.0 78.6 1641.4
21.0 252 86.0 80.6 1684.0
22.0 264 88.0 82.7 1726.6
23.0 276 90.5 85.2 1779.9
24.0 288 90.5 85.2 1779.9
25.0 300 93.5 88.3 1843.9
26.0 312 96.0 90.8 1897.2
27.0 324 98.0 92.9 1939.8
28.0 336 99.5 94.4 1971.8
29.0 348 101.5 96.4 2014.4 * Field Peak Shear Strength: >2089.0 psf
30.0 360 103.5 98.5 2057.0 Time to soil failure: 31 min
31.0 372 105.0 100.0 2089.0 Field Remolded Shear Strength: --- psf

(Reached vane capacity, stopped test.) Checked By: YDW

field vane 10/15/2004 FIGURE A2-8
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-19 TEST #: VS-1 VANE TIP DEPTH:  45'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/28/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 7.0 5.4 112.5
1.0 12 12.5 9.6 200.9
1.5 18 16.5 13.0 272.3
2.0 24 20.5 16.7 349.5
2.5 30 24.5 20.4 426.7
3.0 36 28.5 24.1 503.9
3.5 42 33.0 28.3 590.7
4.0 48 37.0 32.0 667.9
4.5 54 41.5 36.1 754.8
5.0 60 45.5 39.8 832.0
5.5 66 49.0 43.1 899.5
6.0 72 51.5 45.4 948.6
6.5 78 55.0 49.0 1023.2
7.0 84 58.0 52.0 1087.1
7.5 90 61.0 55.1 1151.1
8.0 96 62.5 56.6 1183.1
8.5 102 66.0 60.2 1257.7
9.0 108 66.5 60.7 1268.3
9.5 114 68.5 62.8 1311.0

10.0 120 69.5 63.8 1332.3
10.5 126 71.5 65.8 1374.9
11.0 132 73.0 67.3 1406.9
11.5 138 73.5 67.9 1417.5
12.0 144 75.0 69.4 1449.5
12.5 150 76.5 70.9 1481.5
13.0 156 77.0 71.4 1492.1
13.5 162 78.5 73.0 1524.1
14.0 168 79.5 74.0 1545.4
15.0 180 81.5 76.0 1588.1
16.0 192 84.0 78.6 1641.4
17.0 204 86.0 80.6 1684.0
18.0 216 88.5 83.2 1737.3
19.0 228 91.0 85.7 1790.6
20.0 240 93.5 88.3 1843.9
21.0 252 96.0 90.8 1897.2
22.0 264 98.0 92.9 1939.8
23.0 276 100.0 94.9 1982.4
24.0 288 102.5 97.4 2035.7 * Field Peak Shear Strength: >2099.7 psf
25.0 300 104.5 99.5 2078.3 Time to soil failure: 25.5 min
25.5 306 105.5 100.5 2099.7 Field Remolded Shear Strength: --- psf

(Reached vane capacity, stopped test.) Checked By: YDW

field vane 10/15/2004 FIGURE A2-9
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-21 TEST #: VS-1 VANE TIP DEPTH:  40'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/1/04/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 49.0 43.1 899.5
0.5 6 4.5 3.5 72.3 0.5 6 47.0 41.2 860.9
1.0 12 10.0 7.7 160.7 1.0 12 44.0 38.4 803.0
1.5 18 21.0 17.2 359.1 1.5 18 42.0 36.6 764.4
2.0 24 26.0 21.8 455.6 2.0 24 40.5 35.2 735.5
2.5 30 32.0 27.4 571.4 2.5 30 39.0 33.8 706.5
3.0 36 38.0 32.9 687.2 3.0 36 38.5 33.4 696.9
3.5 42 43.0 37.5 783.7 3.5 42 37.5 32.4 677.6
4.0 48 48.0 42.1 880.2 4.0 48 36.5 31.5 658.3
4.5 54 52.0 45.9 959.2 4.5 54 35.5 30.6 639.0
5.0 60 57.0 51.0 1065.8 5.0 60 35.5 30.6 639.0
5.5 66 61.0 55.1 1151.1 5.5 66 35.0 30.1 629.3
6.0 72 63.0 57.1 1193.7 6.0 72 34.0 29.2 610.0
6.5 78 66.5 60.7 1268.3 6.5 78 34.0 29.2 610.0
7.0 84 67.5 61.7 1289.6 7.0 84 34.0 29.2 610.0
7.5 90 69.0 63.3 1321.6 7.5 90 34.0 29.2 610.0
8.0 96 71.0 65.3 1364.2
8.5 102 72.5 66.8 1396.2
9.0 108 74.0 68.4 1428.2
9.5 114 75.5 69.9 1460.2

10.0 120 77.0 71.4 1492.1
10.5 126 78.5 73.0 1524.1
11.0 132 79.0 73.5 1534.8
11.5 138 61.0 55.1 1151.1
12.0 144 52.0 45.9 959.2
12.5 150 47.0 41.2 860.9
13.0 156 44.0 38.4 803.0
13.5 162 41.0 35.7 745.1
14.0 168 39.0 33.8 706.5
14.5 174 38.0 32.9 687.2
15.0 180 36.5 31.5 658.3

* Field Peak Shear Strength: 1534.8 psf
Time to soil failure: 11 min
Field Remolded Shear Strength: 899.5 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-10
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-21 TEST #: VS-2 VANE TIP DEPTH:  50'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/3/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test 

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 1.0 0.8 16.1
1.0 12 4.5 3.5 72.3
1.5 18 8.0 6.2 128.6
2.0 24 11.5 8.8 184.8
2.5 30 15.5 12.1 253.0
3.0 36 19.5 15.8 330.2
3.5 42 24.0 20.0 417.0
4.0 48 29.0 24.6 513.5
4.5 54 33.0 28.3 590.7
5.0 60 37.0 32.0 667.9
5.5 66 41.0 35.7 745.1
6.0 72 44.5 38.9 812.7
6.5 78 48.0 42.1 880.2
7.0 84 51.0 44.9 938.1
7.5 90 54.0 48.0 1001.9
8.0 96 56.5 50.5 1055.2
8.5 102 59.0 53.1 1108.4
9.0 108 61.0 55.1 1151.1
9.5 114 63.0 57.1 1193.7

10.0 120 65.0 59.2 1236.3
10.5 126 67.5 61.7 1289.6
11.0 132 69.0 63.3 1321.6
11.5 138 71.0 65.3 1364.2
12.0 144 73.0 67.3 1406.9
13.0 156 76.5 70.9 1481.5
14.0 168 80.0 74.5 1556.1
15.0 180 83.0 77.6 1620.0
16.0 192 85.5 80.1 1673.3
17.0 204 87.5 82.1 1716.0
18.0 216 91.0 85.7 1790.6
19.0 228 93.0 87.8 1833.2
20.0 240 95.0 89.8 1875.8
21.0 252 97.0 91.8 1918.5
22.0 264 99.5 94.4 1971.8
23.0 276 101.0 95.9 2003.7
24.0 288 103.5 98.5 2057.0
25.0 300 105.0 100.0 2089.0

(Reached vane capacity, stopped test.) * Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 25 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-11
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-23 TEST #: VS-1 VANE TIP DEPTH:  14'7"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/30/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 32.5 27.8 581.1 0.0 0 13.0 10.0 208.9
0.5 6 44.5 38.9 812.7 0.5 6 24.0 20.0 417.0
1.0 12 47.0 41.2 860.9 1.0 12 26.5 22.3 465.3
1.5 18 47.0 41.2 860.9 1.5 18 26.5 22.3 465.3
2.0 24 40.0 34.7 725.8 2.0 24 27.0 22.7 474.9
2.5 30 38.0 32.9 687.2 2.5 30 26.5 22.3 465.3

* Field Peak Shear Strength: 860.9 psf
Time to soil failure: 1 min
Field Remolded Shear Strength: 474.9 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-12
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-23 TEST #: VS-2 VANE TIP DEPTH:  17'1"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/30/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 3.0 2.3 48.2 0.0 0 48.0 42.1 880.2
0.5 6 10.0 7.7 160.7 0.5 6 53.0 46.9 980.6
1.0 12 17.0 13.5 281.9 1.0 12 53.0 46.9 980.6
1.5 18 24.5 20.4 426.7 1.5 18 53.0 46.9 980.6
2.0 24 30.5 26.0 542.5 2.0 24 53.0 46.9 980.6
2.5 30 35.5 30.6 639.0 2.5 30 53.5 47.4 991.2
3.0 36 40.5 35.2 735.5 3.0 36 53.5 47.4 991.2
3.5 42 46.0 40.3 841.6 3.5 42 53.5 47.4 991.2
4.0 48 50.0 44.0 918.8
4.5 54 55.0 49.0 1023.2
5.0 60 61.0 55.1 1151.1
5.5 66 64.5 58.7 1225.7
6.0 72 67.0 61.2 1279.0
6.5 78 70.0 64.3 1342.9
7.0 84 73.5 67.9 1417.5
7.5 90 74.5 68.9 1438.9
8.0 96 75.0 69.4 1449.5
8.5 102 76.5 70.9 1481.5
9.0 108 76.0 70.4 1470.8
9.5 114 73.0 67.3 1406.9

10.0 120 70.0 64.3 1342.9

* Field Peak Shear Strength: 1481.5 psf
Time to soil failure: 8.5 min
Field Remolded Shear Strength: 991.2 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-13

Gauge
Reading

FIELD VANE SHEAR TEST
ASTM D - 2573

PARIKH CONSULTANTS, INC.

Elapsed 
Time 
(min)

Elapsed 
Time 
(min)

Rotation
(Degree)

Gauge
Reading

Field Shear Stress Field Shear StressRotation
(Degree)

0

200

400

600

800

1000

1200

1400

1600

1800

2000

0 40 80 120 160 200 240
Apparent Degrees of Rotation

Fi
el

d 
S

he
ar

 S
tre

ss
 (p

sf
)



 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-23 TEST #: VS-3 VANE TIP DEPTH:  38'6"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/30/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 49.0 43.1 899.5
0.5 6 2.0 1.5 32.1 0.5 6 48.5 42.6 889.9
1.0 12 8.0 6.2 128.6 1.0 12 47.5 41.7 870.6
1.5 18 12.0 9.2 192.8 1.5 18 47.0 41.2 860.9
2.0 24 16.0 12.6 262.6 2.0 24 47.0 41.2 860.9
2.5 30 20.0 16.3 339.8 2.5 30 46.5 40.8 851.3
3.0 36 24.5 20.4 426.7 3.0 36 46.5 40.8 851.3
3.5 42 28.0 23.7 494.2
4.0 48 35.0 30.1 629.3
4.5 54 39.0 33.8 706.5
5.0 60 44.0 38.4 803.0
5.5 66 47.0 41.2 860.9
6.0 72 50.5 44.4 928.5
6.5 78 56.5 50.5 1055.2
7.0 84 59.0 53.1 1108.4
7.5 90 61.5 55.6 1161.7
8.0 96 63.0 57.1 1193.7
8.5 102 65.0 59.2 1236.3
9.0 108 66.5 60.7 1268.3
9.5 114 69.0 63.3 1321.6

10.0 120 71.5 65.8 1374.9
10.5 126 74.0 68.4 1428.2
11.0 132 75.0 69.4 1449.5
11.5 138 76.5 70.9 1481.5
12.0 144 78.0 72.4 1513.5
12.5 150 79.5 74.0 1545.4
13.0 156 81.5 76.0 1588.1
13.5 162 82.5 77.0 1609.4
14.0 168 84.0 78.6 1641.4
14.5 174 85.5 80.1 1673.3
15.0 180 86.5 81.1 1694.6
15.5 186 87.5 82.1 1716.0
16.0 192 88.5 83.2 1737.3
16.5 198 90.0 84.7 1769.3
17.0 204 87.0 81.6 1705.3
17.5 210 76.0 70.4 1470.8
18.0 216 69.0 63.3 1321.6

* Field Peak Shear Strength: 1769.3 psf
Time to soil failure: 16.5 min
Field Remolded Shear Strength: 899.5 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-14
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-23 TEST #: VS-4 VANE TIP DEPTH:  44'7"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/30/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test 

kPa psf kPa psf
0.0 0 0.0 0.0 0.0
0.5 6 0.0 0.0 0.0
1.0 12 3.0 2.3 48.2
1.5 18 7.0 5.4 112.5
2.0 24 10.0 7.7 160.7
2.5 30 12.5 9.6 200.9
3.0 36 16.5 13.0 272.3
3.5 42 20.0 16.3 339.8
4.0 48 23.5 19.5 407.4
4.5 54 27.0 22.7 474.9
5.0 60 31.0 26.4 552.1
5.5 66 34.5 29.7 619.7
6.0 72 38.0 32.9 687.2
6.5 78 41.5 36.1 754.8
7.0 84 45.0 39.4 822.3
7.5 90 48.5 42.6 889.9
8.0 96 51.0 44.9 938.1
8.5 102 54.0 48.0 1001.9
9.0 108 57.0 51.0 1065.8
9.5 114 59.5 53.6 1119.1

10.0 120 61.5 55.6 1161.7
10.5 126 64.0 58.2 1215.0
11.0 132 66.0 60.2 1257.7
11.5 138 67.0 61.2 1279.0
12.0 144 70.0 64.3 1342.9
13.0 156 72.5 66.8 1396.2
14.0 168 76.5 70.9 1481.5
15.0 180 79.5 74.0 1545.4
16.0 192 82.5 77.0 1609.4
17.0 204 85.5 80.1 1673.3
18.0 216 87.5 82.1 1716.0
19.0 228 90.5 85.2 1779.9
20.0 240 93.0 87.8 1833.2
21.0 252 94.0 88.8 1854.5
22.0 264 83.0 77.6 1620.0
23.0 276 92.5 87.2 1822.5
24.0 288 99.5 94.4 1971.8
25.0 300 101.5 96.4 2014.4
26.0 312 104.0 99.0 2067.7 * Field Peak Shear Strength: >2089.0 psf
26.5 318 105.0 100.0 2089.0 Time to soil failure: 26.5 min

(Reached vane capacity, stopped test.) Field Remolded Shear Strength: --- psf
Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-29 TEST #: VS-1 VANE TIP DEPTH:  88.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/6/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 5.0 3.8 80.3
1.0 12 7.5 5.8 120.5 (Reached vane capacity when turning readout unit.
1.5 18 10.0 7.7 160.7 Stopped remolded test.)
2.0 24 12.5 9.6 200.9
2.5 30 15.0 11.6 243.3
3.0 36 17.5 14.0 291.6
3.5 42 20.0 16.3 339.8
4.0 48 22.5 18.6 388.1
4.5 54 25.0 20.9 436.3
5.0 60 27.5 23.2 484.6
5.5 66 30.5 26.0 542.5
6.0 72 32.5 27.8 581.1
6.5 78 35.0 30.1 629.3
7.0 84 37.5 32.4 677.6
7.5 90 40.0 34.7 725.8
8.0 96 42.5 37.1 774.1
8.5 102 45.0 39.4 822.3
9.0 108 47.5 41.7 870.6
9.5 114 50.0 44.0 918.8

10.0 120 52.5 46.4 969.9
10.5 126 55.0 49.0 1023.2
11.0 132 57.5 51.5 1076.5
11.5 138 59.0 53.1 1108.4
12.0 144 58.0 52.0 1087.1
12.5 150 56.0 50.0 1044.5
13.0 156 56.0 50.0 1044.5
13.5 162 54.0 48.0 1001.9
14.0 168 55.0 49.0 1023.2

* Field Peak Shear Strength: 1108.4 psf
Time to soil failure: 11.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-16
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-34 TEST #: VS-1 VANE TIP DEPTH:  14.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/4/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 21.5 17.7 368.8
0.5 6 9.0 6.9 144.6 0.5 6 32.0 27.4 571.4
1.0 12 16.0 12.6 262.6 1.0 12 39.5 34.3 716.2
1.5 18 22.5 18.6 388.1 1.5 18 39.0 33.8 706.5
2.0 24 29.5 25.0 523.2 2.0 24 39.0 33.8 706.5
2.5 30 36.0 31.0 648.6 2.5 30 39.0 33.8 706.5
3.0 36 43.5 38.0 793.4 3.0 36 39.0 33.8 706.5
3.5 42 50.5 44.4 928.5
4.0 48 55.5 49.5 1033.8
4.5 54 60.5 54.6 1140.4
5.0 60 64.5 58.7 1225.7
5.5 66 68.5 62.8 1311.0
6.0 72 72.0 66.3 1385.6
6.5 78 76.5 70.9 1481.5
7.0 84 80.5 75.0 1566.8
7.5 90 85.0 79.6 1662.7
8.0 96 86.0 80.6 1684.0
8.5 102 80.0 74.5 1556.1
9.0 108 76.5 70.9 1481.5
9.5 114 75.0 69.4 1449.5

10.0 120 72.0 66.3 1385.6

* Field Peak Shear Strength: 1684.0 psf
Time to soil failure: 8 min
Field Remolded Shear Strength: 716.2 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-17
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-34 TEST #: VS-2 VANE TIP DEPTH:  16.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/4/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 11.0 8.5 176.8
1.0 12 18.0 14.4 301.2
1.5 18 25.0 20.9 436.3
2.0 24 32.5 27.8 581.1
2.5 30 40.0 34.7 725.8
3.0 36 47.5 41.7 870.6
3.5 42 54.5 48.5 1012.5
4.0 48 60.0 54.1 1129.8
4.5 54 66.0 60.2 1257.7
5.0 60 71.5 65.8 1374.9
5.5 66 76.0 70.4 1470.8
6.0 72 80.5 75.0 1566.8
6.5 78 84.0 78.6 1641.4
7.0 84 87.5 82.1 1716.0
7.5 90 90.5 85.2 1779.9
8.0 96 94.0 88.8 1854.5
8.5 102 97.0 91.8 1918.5
9.0 108 99.5 94.4 1971.8
9.5 114 102.5 97.4 2035.7

10.0 120 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 10 min
Field Remolded Shear Strength: --- psf

Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-34 TEST #: VS-3 VANE TIP DEPTH:  24.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/4/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 49.0 43.1 899.5
0.5 6 9.5 7.3 152.7 0.5 6 50.5 44.4 928.5
1.0 12 15.0 11.6 243.3 1.0 12 49.0 43.1 899.5
1.5 18 21.0 17.2 359.1 1.5 18 48.5 42.6 889.9
2.0 24 26.5 22.3 465.3 2.0 24 47.5 41.7 870.6
2.5 30 33.0 28.3 590.7 2.5 30 47.0 41.2 860.9
3.0 36 39.5 34.3 716.2 3.0 36 46.5 40.8 851.3
3.5 42 46.0 40.3 841.6 3.5 42 45.5 39.8 832.0
4.0 48 52.5 46.4 969.9 4.0 48 45.5 39.8 832.0
4.5 54 58.5 52.6 1097.8 4.5 54 45.0 39.4 822.3
5.0 60 63.0 57.1 1193.7 5.0 60 45.0 39.4 822.3
5.5 66 66.5 60.7 1268.3
6.0 72 71.0 65.3 1364.2
6.5 78 74.5 68.9 1438.9
7.0 84 78.5 73.0 1524.1
7.5 90 82.0 76.5 1598.7
8.0 96 85.5 80.1 1673.3
8.5 102 88.5 83.2 1737.3
9.0 108 89.5 84.2 1758.6
9.5 114 87.0 81.6 1705.3

10.0 120 81.0 75.5 1577.4
10.5 126 74.0 68.4 1428.2
11.0 132 67.5 61.7 1289.6

* Field Peak Shear Strength: 1758.6 psf
Time to soil failure: 9 min
Field Remolded Shear Strength: 928.5 psf

Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-34 TEST #: VS-4 VANE TIP DEPTH:  26.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/4/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 9.5 7.3 152.7
1.0 12 17.0 13.5 281.9
1.5 18 23.5 19.5 407.4
2.0 24 29.5 25.0 523.2
2.5 30 36.0 31.0 648.6
3.0 36 42.0 36.6 764.4
3.5 42 48.0 42.1 880.2
4.0 48 53.5 47.4 991.2
4.5 54 59.0 53.1 1108.4
5.0 60 64.0 58.2 1215.0
5.5 66 68.5 62.8 1311.0
6.0 72 73.5 67.9 1417.5
6.5 78 78.0 72.4 1513.5
7.0 84 83.5 78.1 1630.7
7.5 90 87.5 82.1 1716.0
8.0 96 91.5 86.2 1801.2
8.5 102 96.0 90.8 1897.2
9.0 108 100.5 95.4 1993.1
9.5 114 104.0 99.0 2067.7

10.0 120 107.0 102.0 2131.6

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2131.6 psf
Time to soil failure: 10 min
Field Remolded Shear Strength: --- psf

Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-34 TEST #: VS-5 VANE TIP DEPTH:  34' 8"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/4/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 10.5 8.1 168.7
1.0 12 16.5 13.0 272.3
1.5 18 22.0 18.1 378.4
2.0 24 28.0 23.7 494.2
2.5 30 33.5 28.7 600.4
3.0 36 39.0 33.8 706.5
3.5 42 43.5 38.0 793.4
4.0 48 48.0 42.1 880.2
4.5 54 51.5 45.4 948.6
5.0 60 55.5 49.5 1033.8
5.5 66 59.0 53.1 1108.4
6.0 72 62.5 56.6 1183.1
6.5 78 66.0 60.2 1257.7
7.0 84 69.0 63.3 1321.6
7.5 90 72.5 66.8 1396.2
8.0 96 75.5 69.9 1460.2
8.5 102 78.5 73.0 1524.1
9.0 108 81.0 75.5 1577.4
9.5 114 84.0 78.6 1641.4

10.0 120 87.0 81.6 1705.3
10.5 126 90.0 84.7 1769.3
11.0 132 92.5 87.2 1822.5
11.5 138 94.5 89.3 1865.2
12.0 144 97.5 92.3 1929.1
12.5 150 99.5 94.4 1971.8
13.0 156 102.0 96.9 2025.1
13.5 162 103.5 98.5 2057.0
14.0 168 105.5 100.5 2099.7

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2099.7 psf
Time to soil failure: 14 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-21
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-34 TEST #: VS-6 VANE TIP DEPTH:  44.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/7/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 5.5 4.2 88.4
1.0 12 10.0 7.7 160.7
1.5 18 14.0 10.8 225.0
2.0 24 17.5 14.0 291.6
2.5 30 21.5 17.7 368.8
3.0 36 25.5 21.3 446.0
3.5 42 29.5 25.0 523.2
4.0 48 34.0 29.2 610.0
4.5 54 37.5 32.4 677.6
5.0 60 41.5 36.1 754.8
5.5 66 45.5 39.8 832.0
6.0 72 49.5 43.5 909.2
6.5 78 53.0 46.9 980.6
7.0 84 56.0 50.0 1044.5
7.5 90 58.5 52.6 1097.8
8.0 96 61.5 55.6 1161.7
8.5 102 64.5 58.7 1225.7
9.0 108 66.5 60.7 1268.3
9.5 114 69.5 63.8 1332.3

10.0 120 72.0 66.3 1385.6
10.5 126 74.5 68.9 1438.9
11.0 132 73.5 67.9 1417.5
11.5 138 77.0 71.4 1492.1
12.0 144 78.5 73.0 1524.1
12.5 150 80.5 75.0 1566.8
13.0 156 82.5 77.0 1609.4
13.5 162 85.0 79.6 1662.7
14.0 168 86.5 81.1 1694.6
14.5 174 88.5 83.2 1737.3
15.0 180 89.5 84.2 1758.6
15.5 186 91.0 85.7 1790.6
16.0 192 93.5 88.3 1843.9
16.5 198 95.5 90.3 1886.5
17.0 204 97.0 91.8 1918.5
17.5 210 99.0 93.9 1961.1
18.0 216 100.0 94.9 1982.4
18.5 222 101.0 95.9 2003.7
19.0 228 104.0 99.0 2067.7 * Field Peak Shear Strength: >2089.0 psf
19.5 234 105.0 100.0 2089.0 Time to soil failure: 19.5 min

(Reached vane capacity, stopped test.) Field Remolded Shear Strength: --- psf
Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-34 TEST #: VS-7 VANE TIP DEPTH:  46.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/7/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 12.5 9.6 200.9
1.0 12 16.0 12.6 262.6
1.5 18 21.0 17.2 359.1
2.0 24 25.0 20.9 436.3
2.5 30 29.5 25.0 523.2
3.0 36 34.0 29.2 610.0
3.5 42 38.5 33.4 696.9
4.0 48 42.5 37.1 774.1
4.5 54 47.5 41.7 870.6
5.0 60 51.5 45.4 948.6
5.5 66 56.5 50.5 1055.2
6.0 72 61.0 55.1 1151.1
6.5 78 64.5 58.7 1225.7
7.0 84 68.5 62.8 1311.0
7.5 90 72.5 66.8 1396.2
8.0 96 77.0 71.4 1492.1
8.5 102 80.5 75.0 1566.8
9.0 108 84.5 79.1 1652.0
9.5 114 87.5 82.1 1716.0

10.0 120 92.0 86.7 1811.9
10.5 126 95.0 89.8 1875.8
11.0 132 99.0 93.9 1961.1
11.5 138 103.0 98.0 2046.4
12.0 144 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 12 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-23
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-34 TEST #: VS-8 VANE TIP DEPTH:  54.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/7/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 10.0 7.7 160.7
1.0 12 14.5 11.2 233.7
1.5 18 17.0 13.5 281.9
2.0 24 21.0 17.2 359.1
2.5 30 24.0 20.0 417.0
3.0 36 28.0 23.7 494.2
3.5 42 31.5 26.9 561.8
4.0 48 34.0 29.2 610.0
4.5 54 37.5 32.4 677.6
5.0 60 40.5 35.2 735.5
5.5 66 44.0 38.4 803.0
6.0 72 47.5 41.7 870.6
6.5 78 50.5 44.4 928.5
7.0 84 53.5 47.4 991.2
7.5 90 57.0 51.0 1065.8
8.0 96 59.5 53.6 1119.1
8.5 102 62.0 56.1 1172.4
9.0 108 65.0 59.2 1236.3
9.5 114 68.0 62.2 1300.3

10.0 120 71.0 65.3 1364.2
10.5 126 73.5 67.9 1417.5
11.0 132 76.0 70.4 1470.8
11.5 138 79.5 74.0 1545.4
12.0 144 82.0 76.5 1598.7
12.5 150 84.5 79.1 1652.0
13.0 156 88.0 82.7 1726.6
13.5 162 90.0 84.7 1769.3
14.0 168 92.5 87.2 1822.5
14.5 174 95.0 89.8 1875.8
15.0 180 97.0 91.8 1918.5
15.5 186 99.0 93.9 1961.1
16.0 192 100.0 94.9 1982.4
16.5 198 101.5 96.4 2014.4
17.0 204 103.5 98.5 2057.0
17.5 210 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)
* Field Peak Shear Strength: >2089.0 psf

Time to soil failure: 17.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-24
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-37 TEST #: VS-1 VANE TIP DEPTH:  42.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 12/23/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 8 6.2 128.6
1.0 12 13.0 10.0 208.9
1.5 18 19.0 15.3 320.5
2.0 24 24.0 20.0 417.0
2.5 30 29.5 25.0 523.2
3.0 36 34.0 29.2 610.0
3.5 42 39.0 33.8 706.5
4.0 48 43.5 38.0 793.4
4.5 54 48.0 42.1 880.2
5.0 60 51.0 44.9 938.1
5.5 66 54.0 48.0 1001.9
6.0 72 57.5 51.5 1076.5
6.5 78 60.5 54.6 1140.4
7.0 84 64.0 58.2 1215.0
7.5 90 67.0 61.2 1279.0
8.0 96 69.0 63.3 1321.6
8.5 102 71.0 65.3 1364.2
9.0 108 73.0 67.3 1406.9
9.5 114 74.0 68.4 1428.2

10.0 120 75.5 69.9 1460.2
10.5 126 77.5 71.9 1502.8
11.0 132 78.5 73.0 1524.1
11.5 138 79.5 74.0 1545.4
12.0 144 81.0 75.5 1577.4
12.5 150 82.0 76.5 1598.7
13.0 156 83.5 78.1 1630.7
13.5 162 84.5 79.1 1652.0
14.0 168 86.0 80.6 1684.0
14.5 174 87.5 82.1 1716.0
15.0 180 88.5 83.2 1737.3
15.5 186 89.5 84.2 1758.6
16.0 192 91.0 85.7 1790.6
16.5 198 92.0 86.7 1811.9
17.0 204 93.5 88.3 1843.9
17.5 210 94.5 89.3 1865.2
18.0 216 96.0 90.8 1897.2
19.0 228 98.0 92.9 1939.8
20.0 240 100.0 94.9 1982.4 * Field Peak Shear Strength: >2089.0 psf
21.0 252 102.5 97.4 2035.7 Time to soil failure: 22 min
22.0 264 105.0 100.0 2089.0 Field Remolded Shear Strength: --- psf

(Reached vane capacity, stopped test.) Checked By: YDW

field vane 10/15/2004 FIGURE A2-25
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-37 TEST #: VS-2 VANE TIP DEPTH:  52.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 12/23/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 52.0 45.9 959.2
0.5 6 8.5 6.5 136.6 0.5 6 59.0 53.1 1108.4
1.0 12 14.0 10.8 225.0 1.0 12 64.0 58.2 1215.0
1.5 18 18.0 14.4 301.2 1.5 18 62.5 56.6 1183.1
2.0 24 21.5 17.7 368.8 2.0 24 62.0 56.1 1172.4
2.5 30 24.5 20.4 426.7 2.5 30 62.5 56.6 1183.1
3.0 36 29.0 24.6 513.5 3.0 36 62.0 56.1 1172.4
3.5 42 32.5 27.8 581.1 3.5 42 62.0 56.1 1172.4
4.0 48 35.5 30.6 639.0 4.0 48 62.0 56.1 1172.4
4.5 54 39.0 33.8 706.5 4.5 54 62.0 56.1 1172.4
5.0 60 42.0 36.6 764.4
5.5 66 46.0 40.3 841.6
6.0 72 49.5 43.5 909.2
6.5 78 52.5 46.4 969.9
7.0 84 55.5 49.5 1033.8
7.5 90 58.5 52.6 1097.8
8.0 96 62.5 56.6 1183.1
8.5 102 66.0 60.2 1257.7
9.0 108 68.5 62.8 1311.0
9.5 114 71.5 65.8 1374.9

10.0 120 74.0 68.4 1428.2
10.5 126 77.0 71.4 1492.1
11.0 132 79.5 74.0 1545.4
11.5 138 82.5 77.0 1609.4
12.0 144 85.0 79.6 1662.7
12.5 150 87.0 81.6 1705.3
13.0 156 89.0 83.7 1747.9
13.5 162 90.5 85.2 1779.9
14.0 168 92.5 87.2 1822.5
14.5 174 94.0 88.8 1854.5
15.0 180 95.5 90.3 1886.5
15.5 186 97.0 91.8 1918.5
16.0 192 98.0 92.9 1939.8
16.5 198 99.0 93.9 1961.1
17.0 204 97.0 91.8 1918.5
17.5 210 85.0 79.6 1662.7
18.0 216 83.0 77.6 1620.0
18.5 222 79.0 73.5 1534.8
19.0 228 77.0 71.4 1492.1 * Field Peak Shear Strength: 1961.1 psf
19.5 234 76.0 70.4 1470.8 Time to soil failure: 16.5 min
20.0 240 75.5 69.9 1460.2 Field Remolded Shear Strength: 1215.0 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-26
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-41 TEST #: VS-1 VANE TIP DEPTH:  19.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 12/21/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 6.5 5.0 104.5
1.0 12 11.0 8.5 176.8 (Reached vane capacity when turning readout unit.
1.5 18 16.0 12.6 262.6 Stopped remolded test.)
2.0 24 21.0 17.2 359.1
2.5 30 27.0 22.7 474.9
3.0 36 31.5 26.9 561.8
3.5 42 36.0 31.0 648.6
4.0 48 40.5 35.2 735.5
4.5 54 45.0 39.4 822.3
5.0 60 49.5 43.5 909.2
5.5 66 54.0 48.0 1001.9
6.0 72 58.0 52.0 1087.1
6.5 78 62.0 56.1 1172.4
7.0 84 65.0 59.2 1236.3
7.5 90 69.0 63.3 1321.6
8.0 96 72.0 66.3 1385.6
8.5 102 74.5 68.9 1438.9
9.0 108 77.5 71.9 1502.8
9.5 114 80.0 74.5 1556.1

10.0 120 82.5 77.0 1609.4
10.5 126 85.0 79.6 1662.7
11.0 132 88.0 82.7 1726.6
11.5 138 90.0 84.7 1769.3
12.0 144 92.5 87.2 1822.5
12.5 150 95.0 89.8 1875.8
13.0 156 97.0 91.8 1918.5
13.5 162 99.0 93.9 1961.1
14.0 168 102.0 96.9 2025.1
14.5 174 82.0 76.5 1598.7
15.0 180 86.0 80.6 1684.0
15.5 186 92.5 87.2 1822.5
16.0 192 79.0 73.5 1534.8
16.5 198 82.0 76.5 1598.7
17.0 204 85.0 79.6 1662.7

* Field Peak Shear Strength: 2025.1 psf
Time to soil failure: 14 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-27
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-41 TEST #: VS-2 VANE TIP DEPTH:  29.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 12/21/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 8 6.2 128.6
1.0 12 14.0 10.8 225.0
1.5 18 21.0 17.2 359.1
2.0 24 28.5 24.1 503.9
2.5 30 33.0 28.3 590.7
3.0 36 37.5 32.4 677.6
3.5 42 41.5 36.1 754.8
4.0 48 45.5 39.8 832.0
4.5 54 49.0 43.1 899.5
5.0 60 53.0 46.9 980.6
5.5 66 57.0 51.0 1065.8
6.0 72 60.5 54.6 1140.4
6.5 78 64.0 58.2 1215.0
7.0 84 67.5 61.7 1289.6
7.5 90 70.0 64.3 1342.9
8.0 96 72.5 66.8 1396.2
8.5 102 75.0 69.4 1449.5
9.0 108 78.0 72.4 1513.5
9.5 114 80.5 75.0 1566.8

10.0 120 83.0 77.6 1620.0
10.5 126 84.5 79.1 1652.0
11.0 132 86.0 80.6 1684.0
11.5 138 88.0 82.7 1726.6
12.0 144 90.0 84.7 1769.3
12.5 150 91.5 86.2 1801.2
13.0 156 94.0 88.8 1854.5
13.5 162 95.5 90.3 1886.5
14.0 168 97.0 91.8 1918.5
14.5 174 99.0 93.9 1961.1
15.0 180 100.5 95.4 1993.1
15.5 186 102.0 96.9 2025.1
16.0 192 103.5 98.5 2057.0
16.5 198 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 16.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-28
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-41 TEST #: VS-3 VANE TIP DEPTH:  34.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 12/21/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 8 6.2 128.6
1.0 12 14.0 10.8 225.0 (Reached vane capacity when turning readout unit.
1.5 18 19.0 15.3 320.5 Stopped remolded test.)
2.0 24 24.0 20.0 417.0
2.5 30 29.5 25.0 523.2
3.0 36 33.0 28.3 590.7
3.5 42 37.5 32.4 677.6
4.0 48 41.5 36.1 754.8
4.5 54 45.5 39.8 832.0
5.0 60 49.5 43.5 909.2
5.5 66 52.5 46.4 969.9
6.0 72 56.0 50.0 1044.5
6.5 78 59.5 53.6 1119.1
7.0 84 63.0 57.1 1193.7
7.5 90 66.5 60.7 1268.3
8.0 96 70.0 64.3 1342.9
8.5 102 73.0 67.3 1406.9
9.0 108 75.0 69.4 1449.5
9.5 114 78.0 72.4 1513.5

10.0 120 80.5 75.0 1566.8
10.5 126 83.5 78.1 1630.7
11.0 132 85.0 79.6 1662.7
11.5 138 86.5 81.1 1694.6
12.0 144 87.5 82.1 1716.0
12.5 150 89.0 83.7 1747.9
13.0 156 89.0 83.7 1747.9
13.5 162 90.5 85.2 1779.9
14.0 168 91.5 86.2 1801.2
14.5 174 93.0 87.8 1833.2
15.0 180 94.5 89.3 1865.2
15.5 186 96.0 90.8 1897.2
16.0 192 97.0 91.8 1918.5
16.5 198 98.0 92.9 1939.8
17.0 204 99.0 93.9 1961.1
17.5 210 100.0 94.9 1982.4
18.0 216 98.5 93.4 1950.4
18.5 222 101.0 95.9 2003.7
19.0 228 102.5 97.4 2035.7 * Field Peak Shear Strength: 2035.7 psf
20.0 240 101.0 95.9 2003.7 Time to soil failure: 19 min
21.0 252 99.5 94.4 1971.8 Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-29
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-44 TEST #: VS-1 VANE TIP DEPTH:  20'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/15/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 4.5 3.5 72.3 0.0 0 14.5 11.2 233.7
0.5 6 6.5 5.0 104.5 0.5 6 23.5 19.5 407.4
1.0 12 12.5 9.6 200.9 1.0 12 28.0 23.7 494.2
1.5 18 17.0 13.5 281.9 1.5 18 28.0 23.7 494.2
2.0 24 21.0 17.2 359.1 2.0 24 28.0 23.7 494.2
2.5 30 24.0 20.0 417.0 2.5 30 28.0 23.7 494.2
3.0 36 27.5 23.2 484.6
3.5 42 31.0 26.4 552.1
4.0 48 35.0 30.1 629.3
4.5 54 39.0 33.8 706.5
5.0 60 42.5 37.1 774.1
5.5 66 46.0 40.3 841.6
6.0 72 49.0 43.1 899.5
6.5 78 51.0 44.9 938.1
7.0 84 53.5 47.4 991.2
7.5 90 56.0 50.0 1044.5
8.0 96 58.0 52.0 1087.1
8.5 102 60.5 54.6 1140.4
9.0 108 62.5 56.6 1183.1
9.5 114 65.0 59.2 1236.3

10.0 120 67.0 61.2 1279.0
10.5 126 68.5 62.8 1311.0
11.0 132 68.0 62.2 1300.3
11.5 138 66.0 60.2 1257.7
12.0 144 60.5 54.6 1140.4
12.5 150 56.0 50.0 1044.5

* Field Peak Shear Strength: 1311.0 psf
Time to soil failure: 10.5 min
Field Remolded Shear Strength: 494.2 psf

Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-44 TEST #: VS-2 VANE TIP DEPTH:  30'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/15/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 25.0 20.9 436.3
0.5 6 7.5 5.8 120.5 0.5 6 31.5 26.9 561.8
1.0 12 15.0 11.6 243.3 1.0 12 37.0 32.0 667.9
1.5 18 22.0 18.1 378.4 1.5 18 36.5 31.5 658.3
2.0 24 27.0 22.7 474.9 2.0 24 36.0 31.0 648.6
2.5 30 31.5 26.9 561.8 2.5 30 35.5 30.6 639.0
3.0 36 36.0 31.0 648.6 3.0 36 35.5 30.6 639.0
3.5 42 41.0 35.7 745.1
4.0 48 45.0 39.4 822.3
4.5 54 49.0 43.1 899.5
5.0 60 52.5 46.4 969.9
5.5 66 56.5 50.5 1055.2
6.0 72 59.5 53.6 1119.1
6.5 78 61.0 55.1 1151.1
7.0 84 60.0 54.1 1129.8
7.5 90 56.0 50.0 1044.5
8.0 96 53.0 46.9 980.6

* Field Peak Shear Strength: 1151.1 psf
Time to soil failure: 6.5 min
Field Remolded Shear Strength: 667.9 psf

Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-47 TEST #: VS-1 VANE TIP DEPTH: 22'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/15/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 6.0 4.6 96.4
1.0 12 12.5 9.6 200.9
1.5 18 18.5 14.9 310.9
2.0 24 24.0 20.0 417.0
2.5 30 29.5 25.0 523.2
3.0 36 35.5 30.6 639.0
3.5 42 41.5 36.1 754.8
4.0 48 47.5 41.7 870.6
4.5 54 53.0 46.9 980.6
5.0 60 58.5 52.6 1097.8
5.5 66 64.0 58.2 1215.0
6.0 72 69.5 63.8 1332.3
6.5 78 74.0 68.4 1428.2
7.0 84 78.5 73.0 1524.1
7.5 90 82.5 77.0 1609.4
8.0 96 78.0 72.4 1513.5
8.5 102 84.0 78.6 1641.4
9.0 108 89.0 83.7 1747.9
9.5 114 92.5 87.2 1822.5

10.0 120 96.0 90.8 1897.2
10.5 126 99.5 94.4 1971.8
11.0 132 102.5 97.4 2035.7
11.5 138 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 11.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-32
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-47 TEST #: VS-2 VANE TIP DEPTH: 24.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 1/15/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 9.0 6.9 144.6
1.0 12 17.0 13.5 281.9
1.5 18 25.0 20.9 436.3
2.0 24 32.0 27.4 571.4
2.5 30 40.0 34.7 725.8
3.0 36 48.0 42.1 880.2
3.5 42 55.0 49.0 1023.2
4.0 48 61.5 55.6 1161.7
4.5 54 68.0 62.2 1300.3
5.0 60 74.0 68.4 1428.2
5.5 66 80.0 74.5 1556.1
6.0 72 86.5 81.1 1694.6
6.5 78 92.0 86.7 1811.9
7.0 84 98.0 92.9 1939.8
7.5 90 103.0 98.0 2046.4
8.0 96 106.0 101.0 2110.3

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2110.3 psf
Time to soil failure: 8 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-33
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-50 TEST #: VS-1 VANE TIP DEPTH:  9.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/11/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 21 17.2 359.1
0.5 6 8.0 6.2 128.6
1.0 12 13.5 10.4 216.9
1.5 18 21.0 17.2 359.1
2.0 24 27.0 22.7 474.9
2.5 30 33.5 28.7 600.4
3.0 36 40.0 34.7 725.8
3.5 42 46.0 40.3 841.6
4.0 48 51.0 44.9 938.1
4.5 54 55.5 49.5 1033.8
5.0 60 59.5 53.6 1119.1
5.5 66 62.5 56.6 1183.1
6.0 72 64.5 58.7 1225.7
6.5 78 65.5 59.7 1247.0
7.0 84 65.5 59.7 1247.0
7.5 90 62.0 56.1 1172.4
8.0 96 59.0 53.1 1108.4
8.5 102 54.0 48.0 1001.9

* Field Peak Shear Strength: 1247.0 psf
Time to soil failure: 6.5 min
Field Remolded Shear Strength: 359.1 psf

Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-50 TEST #: VS-2 VANE TIP DEPTH:  34.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/11/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 36.5 31.5 658.3
0.5 6 3.5 2.7 56.2
1.0 12 8.0 6.2 128.6
1.5 18 12.5 9.6 200.9
2.0 24 17.0 13.5 281.9
2.5 30 22.0 18.1 378.4
3.0 36 26.5 22.3 465.3
3.5 42 31.5 26.9 561.8
4.0 48 35.5 30.6 639.0
4.5 54 40.0 34.7 725.8
5.0 60 43.5 38.0 793.4
5.5 66 47.0 41.2 860.9
6.0 72 50.0 44.0 918.8
6.5 78 53.0 46.9 980.6
7.0 84 55.5 49.5 1033.8
7.5 90 58.0 52.0 1087.1
8.0 96 59.0 53.1 1108.4
8.5 102 53.0 46.9 980.6
9.0 108 51.0 44.9 938.1
9.5 114 52.0 45.9 959.2

* Field Peak Shear Strength: 1108.4 psf
Time to soil failure: 8 min
Field Remolded Shear Strength: 658.3 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-35
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-50 TEST #: VS-3 VANE TIP DEPTH:  40.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/12/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 34 29.2 610.0
0.5 6 5.5 4.2 88.4
1.0 12 11.0 8.5 176.8
1.5 18 14.0 10.8 225.0
2.0 24 17.0 13.5 281.9
2.5 30 21.0 17.2 359.1
3.0 36 24.5 20.4 426.7
3.5 42 29.0 24.6 513.5
4.0 48 33.0 28.3 590.7
4.5 54 36.5 31.5 658.3
5.0 60 41.0 35.7 745.1
5.5 66 45.0 39.4 822.3
6.0 72 48.0 42.1 880.2
6.5 78 50.5 44.4 928.5
7.0 84 52.5 46.4 969.9
7.5 90 55.5 49.5 1033.8
8.0 96 57.5 51.5 1076.5
8.5 102 60.0 54.1 1129.8
9.0 108 62.5 56.6 1183.1
9.5 114 65.5 59.7 1247.0

10.0 120 67.5 61.7 1289.6
10.5 126 69.0 63.3 1321.6
11.0 132 71.0 65.3 1364.2
11.5 138 73.0 67.3 1406.9
12.0 144 75.0 69.4 1449.5
12.5 150 76.0 70.4 1470.8
13.0 156 77.5 71.9 1502.8
13.5 162 78.5 73.0 1524.1
14.0 168 79.0 73.5 1534.8
14.5 174 70.5 64.8 1353.6
15.0 180 56.0 50.0 1044.5

* Field Peak Shear Strength: 1534.8 psf
Time to soil failure: 14 min
Field Remolded Shear Strength: 610.0 psf

Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-54 TEST #: VS-1 VANE TIP DEPTH:  24'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/09/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0 0 0
0.5 6 14.0 10.8 225.0
1.0 12 19.0 15.3 320.5
1.5 18 24.0 20.0 417.0
2.0 24 25.0 20.9 436.3
2.5 30 28.0 23.7 494.2
3.0 36 30.0 25.5 532.8
3.5 42 33.0 28.3 590.7
4.0 48 35.0 30.1 629.3
4.5 54 38.0 32.9 687.2
5.0 60 40.0 34.7 725.8
5.5 66 43.0 37.5 783.7
6.0 72 44.0 38.4 803.0
6.5 78 47.0 41.2 860.9
7.0 84 50.0 44.0 918.8
7.5 90 52.0 45.9 959.2
8.0 96 55.0 49.0 1023.2
8.5 102 57.0 51.0 1065.8
9.0 108 60.0 54.1 1129.8
9.5 114 63.0 57.1 1193.7

10.0 120 65.0 59.2 1236.3
10.5 126 69.0 63.3 1321.6
11.0 132 71.0 65.3 1364.2
11.5 138 75.0 69.4 1449.5
12.0 144 77.0 71.4 1492.1
12.5 150 80.0 74.5 1556.1
13.0 156 83.0 77.6 1620.0
13.5 162 85.0 79.6 1662.7

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >1662.7 psf
Time to soil failure: 13.5 min
Field Remolded Shear Strength: -- psf

Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-54 TEST #: VS-2 VANE TIP DEPTH:  34'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/09/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0 0 0
0.5 6 6.0 4.6 96.4
1.0 12 11.0 8.5 176.8
1.5 18 16.0 12.6 262.6
2.0 24 21.0 17.2 359.1
2.5 30 26.0 21.8 455.6
3.0 36 31.0 26.4 552.1
3.5 42 36.0 31.0 648.6
4.0 48 40.0 34.7 725.8
4.5 54 44.0 38.4 803.0
5.0 60 49.0 43.1 899.5
5.5 66 52.0 45.9 959.2
6.0 72 56.0 50.0 1044.5
6.5 78 60.0 54.1 1129.8
7.0 84 63.0 57.1 1193.7
7.5 90 66.0 60.2 1257.7
8.0 96 71.0 65.3 1364.2
8.5 102 75.0 69.4 1449.5
9.0 108 76.0 70.4 1470.8
9.5 114 80.0 74.5 1556.1

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >1556.1 psf
Time to soil failure: 9.5 min
Field Remolded Shear Strength: -- psf

Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-54 TEST #: VS-3 VANE TIP DEPTH:  48'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/10/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0 0 0
0.5 6 3.0 2.3 48.2
1.0 12 8.0 6.2 128.6
1.5 18 12.0 9.2 192.8
2.0 24 15.5 12.1 253.0
2.5 30 19.0 15.3 320.5
3.0 36 22.5 18.6 388.1
3.5 42 26.0 21.8 455.6
4.0 48 28.5 24.1 503.9
4.5 54 31.0 26.4 552.1
5.0 60 32.5 27.8 581.1
5.5 66 35.0 30.1 629.3
6.0 72 37.0 32.0 667.9
6.5 78 39.5 34.3 716.2
7.0 84 40.5 35.2 735.5
7.5 90 42.0 36.6 764.4
8.0 96 44.5 38.9 812.7
8.5 102 46.0 40.3 841.6
9.0 108 48.0 42.1 880.2
9.5 114 49.5 43.5 909.2

10.0 120 50.5 44.4 928.5
10.5 126 52.0 45.9 959.2
11.0 132 53.0 46.9 980.6
11.5 138 54.5 48.5 1012.5
12.0 144 56.0 50.0 1044.5
12.5 150 57.5 51.5 1076.5
13.0 156 58.5 52.6 1097.8
13.5 162 59.5 53.6 1119.1
14.0 168 61.0 55.1 1151.1
14.5 174 62.5 56.6 1183.1
15.0 180 64.0 58.2 1215.0
15.5 186 65.0 59.2 1236.3
16.0 192 66.5 60.7 1268.3
16.5 198 67.5 61.7 1289.6
17.0 204 68.5 62.8 1311.0
17.5 210 69.5 63.8 1332.3
18.0 216 70.5 64.8 1353.6
18.5 222 71.5 65.8 1374.9
19.0 228 73.0 67.3 1406.9 * Field Peak Shear Strength: >1524.1 psf
19.5 234 74.0 68.4 1428.2 Time to soil failure: 22 min
20.0 240 75.0 69.4 1449.5 Field Remolded Shear Strength: -- psf
21.0 252 76.5 70.9 1481.5
22.0 264 78.5 73.0 1524.1

(Reached vane capacity, stopped test. Checked By: YDW
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-57 TEST #: VS-1 VANE TIP DEPTH: 9.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/23/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: FRANK WANG
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 39.0 33.8 706.5
0.5 6 3.0 2.3 48.2 0.5 6 45.5 39.8 832.0
1.0 12 12.0 9.2 192.8 1.0 12 45.5 39.8 832.0
1.5 18 19.5 15.8 330.2 1.5 18 45.5 39.8 832.0
2.0 24 26.0 21.8 455.6 2.0 24 45.5 39.8 832.0
2.5 30 34.0 29.2 610.0
3.0 36 40.0 34.7 725.8
3.5 42 45.5 39.8 832.0
4.0 48 48.0 42.1 880.2
4.5 54 52.0 45.9 959.2
5.0 60 55.5 49.5 1033.8
5.5 66 59.0 53.1 1108.4
6.0 72 63.0 57.1 1193.7
6.5 78 67.0 61.2 1279.0
7.0 84 70.0 64.3 1342.9
7.5 90 74.0 68.4 1428.2
8.0 96 77.0 71.4 1492.1
8.5 102 80.5 75.0 1566.8
9.0 108 84.0 78.6 1641.4
9.5 114 86.0 80.6 1684.0

10.0 120 89.0 83.7 1747.9
10.5 126 92.0 86.7 1811.9
11.0 132 95.0 89.8 1875.8
11.5 138 96.0 90.8 1897.2
12.0 144 94.0 88.8 1854.5
12.5 150 87.0 81.6 1705.3
13.0 156 82.0 76.5 1598.7

* Field Peak Shear Strength: 1897.2 psf
Time to soil failure: 11.5 min
Field Remolded Shear Strength: 832.0 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-40
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-57 TEST #: VS-2 VANE TIP DEPTH: 29.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/23/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: FRANK WANG
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 34.0 29.2 610.0
0.5 6 10.0 7.7 160.7 0.5 6 42.5 37.1 774.1
1.0 12 14.5 11.2 233.7 1.0 12 49.5 43.5 909.2
1.5 18 20.0 16.3 339.8 1.5 18 51.0 44.9 938.1
2.0 24 25.0 20.9 436.3 2.0 24 50.0 44.0 918.8
2.5 30 30.5 26.0 542.5 2.5 30 50.0 44.0 918.8
3.0 36 35.5 30.6 639.0
3.5 42 41.0 35.7 745.1
4.0 48 46.0 40.3 841.6
4.5 54 51.0 44.9 938.1
5.0 60 56.0 50.0 1044.5
5.5 66 60.5 54.6 1140.4
6.0 72 64.0 58.2 1215.0
6.5 78 68.0 62.2 1300.3
7.0 84 71.0 65.3 1364.2
7.5 90 74.0 68.4 1428.2
8.0 96 77.0 71.4 1492.1
8.5 102 80.0 74.5 1556.1
9.0 108 82.5 77.0 1609.4
9.5 114 84.0 78.6 1641.4

10.0 120 87.0 81.6 1705.3
10.5 126 89.0 83.7 1747.9
11.0 132 91.0 85.7 1790.6
11.5 138 93.0 87.8 1833.2
12.0 144 94.5 89.3 1865.2
12.5 150 95.5 90.3 1886.5
13.0 156 97.0 91.8 1918.5
13.5 162 96.5 91.3 1907.8
14.0 168 89.0 83.7 1747.9
14.5 174 83.0 77.6 1620.0

* Field Peak Shear Strength: 1918.5 psf
Time to soil failure: 13 min
Field Remolded Shear Strength: 938.1 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-41
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-1 VANE TIP DEPTH:  9'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 11.5 8.8 184.8
1.0 12 19.5 15.8 330.2
1.5 18 26.0 21.8 455.6
2.0 24 34.0 29.2 610.0
2.5 30 42.0 36.6 764.4
3.0 36 49.0 43.1 899.5
3.5 42 57.0 51.0 1065.8
4.0 48 64.0 58.2 1215.0
4.5 54 69.5 63.8 1332.3
5.0 60 74.0 68.4 1428.2
5.5 66 79.5 74.0 1545.4
6.0 72 83.5 78.1 1630.7
6.5 78 88.0 82.7 1726.6
7.0 84 94.0 88.8 1854.5
7.5 90 98.5 93.4 1950.4
8.0 96 103.5 98.5 2057.0
8.5 102 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 8.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-42
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-2 VANE TIP DEPTH:  11'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 17.0 13.5 281.9
1.0 12 28.0 23.7 494.2
1.5 18 36.5 31.5 658.3
2.0 24 45.5 39.8 832.0
2.5 30 54.5 48.5 1012.5
3.0 36 63.0 57.1 1193.7
3.5 42 72.0 66.3 1385.6
4.0 48 79.0 73.5 1534.8
4.5 54 86.5 81.1 1694.6
5.0 60 92.5 87.2 1822.5
5.5 66 100.0 94.9 1982.4
6.0 72 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 6 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-43
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-3 VANE TIP DEPTH:  19.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 11.0 8.5 176.8
0.5 6 13.5 10.4 216.9 0.5 6 18.5 14.9 310.9
1.0 12 20.0 16.3 339.8 1.0 12 25.5 21.3 446.0
1.5 18 26.0 21.8 455.6 1.5 18 25.5 21.3 446.0
2.0 24 32.5 27.8 581.1 2.0 24 25.5 21.3 446.0
2.5 30 39.5 34.3 716.2 2.5 30 26.0 21.8 455.6
3.0 36 46.0 40.3 841.6 3.0 36 26.0 21.8 455.6
3.5 42 51.0 44.9 938.1 3.5 42 27.0 22.7 474.9
4.0 48 55.5 49.5 1033.8 4.0 48 27.0 22.7 474.9
4.5 54 62.0 56.1 1172.4 4.5 54 28.0 23.7 494.2
5.0 60 67.0 61.2 1279.0 5.0 60 28.0 23.7 494.2
5.5 66 72.5 66.8 1396.2 5.5 66 28.5 24.1 503.9
6.0 72 76.0 70.4 1470.8 6.0 72 28.5 24.1 503.9
6.5 78 81.5 76.0 1588.1 6.5 78 29.0 24.6 513.5
7.0 84 84.5 79.1 1652.0 7.0 84 29.0 24.6 513.5
7.5 90 83.0 77.6 1620.0 7.5 90 29.0 24.6 513.5
8.0 96 72.0 66.3 1385.6 8.0 96 29.5 25.0 523.2
8.5 102 63.0 57.1 1193.7 8.5 102 30.0 25.5 532.8
9.0 108 57.5 51.5 1076.5 9.0 108 30.0 25.5 532.8

9.5 114 29.5 25.0 523.2
10.0 120 30.0 25.5 532.8

* Field Peak Shear Strength: 1652.0 psf
Time to soil failure: 7 min
Field Remolded Shear Strength: 532.8 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-44
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-4 VANE TIP DEPTH:  21.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 14.0 10.8 225.0
1.0 12 20.5 16.7 349.5
1.5 18 27.0 22.7 474.9
2.0 24 33.5 28.7 600.4
2.5 30 40.0 34.7 725.8
3.0 36 46.5 40.8 851.3
3.5 42 53.0 46.9 980.6
4.0 48 59.0 53.1 1108.4
4.5 54 66.0 60.2 1257.7
5.0 60 72.0 66.3 1385.6
5.5 66 78.0 72.4 1513.5
6.0 72 82.0 76.5 1598.7
6.5 78 88.0 82.7 1726.6
7.0 84 94.0 88.8 1854.5
7.5 90 96.5 91.3 1907.8
8.0 96 102.0 96.9 2025.1
8.5 102 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 8.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-45
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-5 VANE TIP DEPTH:  30'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 10.0 7.7 160.7
1.0 12 15.0 11.6 243.3
1.5 18 19.5 15.8 330.2
2.0 24 24.5 20.4 426.7
2.5 30 29.5 25.0 523.2
3.0 36 35.5 30.6 639.0
3.5 42 40.5 35.2 735.5
4.0 48 46.0 40.3 841.6
4.5 54 51.0 44.9 938.1
5.0 60 55.5 49.5 1033.8
5.5 66 60.0 54.1 1129.8
6.0 72 65.0 59.2 1236.3
6.5 78 69.0 63.3 1321.6
7.0 84 73.5 67.9 1417.5
7.5 90 77.5 71.9 1502.8
8.0 96 81.5 76.0 1588.1
8.5 102 85.0 79.6 1662.7
9.0 108 89.0 83.7 1747.9
9.5 114 92.5 87.2 1822.5

10.0 120 95.5 90.3 1886.5
10.5 126 99.0 93.9 1961.1
11.0 132 102.5 97.4 2035.7
11.5 138 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 11.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-46
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-6 VANE TIP DEPTH:  32'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 35.5 30.6 639.0
0.5 6 14.0 10.8 225.0 0.5 6 42.5 37.1 774.1
1.0 12 19.0 15.3 320.5 1.0 12 43.5 38.0 793.4
1.5 18 25.0 20.9 436.3 1.5 18 42.5 37.1 774.1
2.0 24 30.0 25.5 532.8 2.0 24 42.5 37.1 774.1
2.5 30 35.5 30.6 639.0 2.5 30 40.5 35.2 735.5
3.0 36 41.0 35.7 745.1 3.0 36 42.5 37.1 774.1
3.5 42 45.5 39.8 832.0 3.5 42 39.5 34.3 716.2
4.0 48 50.0 44.0 918.8 4.0 48 42.5 37.1 774.1
4.5 54 55.0 49.0 1023.2 4.5 54 39.0 33.8 706.5
5.0 60 59.5 53.6 1119.1 5.0 60 41.5 36.1 754.8
5.5 66 63.5 57.7 1204.4
6.0 72 67.5 61.7 1289.6
6.5 78 71.0 65.3 1364.2
7.0 84 76.0 70.4 1470.8
7.5 90 79.5 74.0 1545.4
8.0 96 83.5 78.1 1630.7
8.5 102 85.5 80.1 1673.3
9.0 108 89.0 83.7 1747.9
9.5 114 92.5 87.2 1822.5

10.0 120 95.5 90.3 1886.5
10.5 126 96.5 91.3 1907.8
11.0 132 96.5 91.3 1907.8
11.5 138 95.0 89.8 1875.8
12.0 144 89.5 84.2 1758.6
12.5 150 81.5 76.0 1588.1
13.0 156 76.5 70.9 1481.5

* Field Peak Shear Strength: 1907.8 psf
Time to soil failure: 10.5 min
Field Remolded Shear Strength: 793.4 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-47
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-7 VANE TIP DEPTH:  39.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 67.5 61.7 1289.6
0.5 6 12.0 9.2 192.8 0.5 6 68.0 62.2 1300.3
1.0 12 16.0 12.6 262.6 1.0 12 63.5 57.7 1204.4
1.5 18 19.0 15.3 320.5 1.5 18 64.5 58.7 1225.7
2.0 24 23.5 19.5 407.4 2.0 24 65.0 59.2 1236.3
2.5 30 27.5 23.2 484.6 2.5 30 63.5 57.7 1204.4
3.0 36 32.0 27.4 571.4 3.0 36 64.0 58.2 1215.0
3.5 42 36.0 31.0 648.6 3.5 42 64.5 58.7 1225.7
4.0 48 41.0 35.7 745.1 4.0 48 63.5 57.7 1204.4
4.5 54 45.5 39.8 832.0
5.0 60 50.0 44.0 918.8
5.5 66 53.5 47.4 991.2
6.0 72 57.5 51.5 1076.5
6.5 78 61.5 55.6 1161.7
7.0 84 65.0 59.2 1236.3
7.5 90 68.5 62.8 1311.0
8.0 96 72.0 66.3 1385.6
8.5 102 75.0 69.4 1449.5
9.0 108 78.0 72.4 1513.5
9.5 114 81.0 75.5 1577.4

10.0 120 84.0 78.6 1641.4
10.5 126 86.0 80.6 1684.0
11.0 132 89.0 83.7 1747.9
11.5 138 91.5 86.2 1801.2
12.0 144 93.5 88.3 1843.9
12.5 150 95.0 89.8 1875.8
13.0 156 97.0 91.8 1918.5
13.5 162 92.0 86.7 1811.9
14.0 168 80.0 74.5 1556.1
14.5 174 72.5 66.8 1396.2
15.0 180 68.0 62.2 1300.3

* Field Peak Shear Strength: 1918.5 psf
Time to soil failure: 13 min
Field Remolded Shear Strength: 1300.3 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-48
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-8 VANE TIP DEPTH:  41.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 13.5 10.4 216.9
1.0 12 16.0 12.6 262.6
1.5 18 20.5 16.7 349.5
2.0 24 25.0 20.9 436.3
2.5 30 30.0 25.5 532.8
3.0 36 35.0 30.1 629.3
3.5 42 39.5 34.3 716.2
4.0 48 44.0 38.4 803.0
4.5 54 47.0 41.2 860.9
5.0 60 51.0 44.9 938.1
5.5 66 54.0 48.0 1001.9
6.0 72 57.5 51.5 1076.5
6.5 78 60.5 54.6 1140.4
7.0 84 64.0 58.2 1215.0
7.5 90 67.5 61.7 1289.6
8.0 96 70.5 64.8 1353.6
8.5 102 73.5 67.9 1417.5
9.0 108 76.5 70.9 1481.5
9.5 114 79.5 74.0 1545.4

10.0 120 82.5 77.0 1609.4
10.5 126 86.0 80.6 1684.0
11.0 132 88.0 82.7 1726.6
11.5 138 91.5 86.2 1801.2
12.0 144 94.5 89.3 1865.2
12.5 150 97.5 92.3 1929.1
13.0 156 100.0 94.9 1982.4
13.5 162 102.5 97.4 2035.7
14.0 168 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 14 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-49
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-9 VANE TIP DEPTH:  49.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 8.0 6.2 128.6
1.0 12 12.0 9.2 192.8
1.5 18 16.5 13.0 272.3
2.0 24 20.5 16.7 349.5
2.5 30 25.5 21.3 446.0
3.0 36 30.0 25.5 532.8
3.5 42 34.0 29.2 610.0
4.0 48 37.5 32.4 677.6
4.5 54 42.0 36.6 764.4
5.0 60 45.5 39.8 832.0
5.5 66 50.0 44.0 918.8
6.0 72 53.0 46.9 980.6
6.5 78 57.0 51.0 1065.8
7.0 84 60.5 54.6 1140.4
7.5 90 64.0 58.2 1215.0
8.0 96 67.0 61.2 1279.0
8.5 102 71.0 65.3 1364.2
9.0 108 74.0 68.4 1428.2
9.5 114 77.0 71.4 1492.1

10.0 120 80.0 74.5 1556.1
10.5 126 82.0 76.5 1598.7
11.0 132 85.0 79.6 1662.7
11.5 138 87.5 82.1 1716.0
12.0 144 90.0 84.7 1769.3
12.5 150 92.5 87.2 1822.5
13.0 156 95.0 89.8 1875.8
13.5 162 97.5 92.3 1929.1
14.0 168 100.0 94.9 1982.4
14.5 174 101.5 96.4 2014.4
15.0 180 103.5 98.5 2057.0
15.5 186 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 15.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-50
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-10 VANE TIP DEPTH:  51.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/9/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 11.5 8.8 184.8
1.0 12 15.5 12.1 253.0
1.5 18 19.5 15.8 330.2
2.0 24 23.0 19.0 397.7
2.5 30 27.5 23.2 484.6
3.0 36 32.0 27.4 571.4
3.5 42 36.5 31.5 658.3
4.0 48 40.5 35.2 735.5
4.5 54 44.0 38.4 803.0
5.0 60 47.5 41.7 870.6
5.5 66 50.5 44.4 928.5
6.0 72 53.5 47.4 991.2
6.5 78 57.0 51.0 1065.8
7.0 84 60.0 54.1 1129.8
7.5 90 63.5 57.7 1204.4
8.0 96 66.5 60.7 1268.3
8.5 102 70.0 64.3 1342.9
9.0 108 73.0 67.3 1406.9
9.5 114 75.0 69.4 1449.5

10.0 120 78.5 73.0 1524.1
10.5 126 82.0 76.5 1598.7
11.0 132 85.5 80.1 1673.3
11.5 138 87.5 82.1 1716.0
12.0 144 91.0 85.7 1790.6
12.5 150 94.0 88.8 1854.5
13.0 156 96.5 91.3 1907.8
13.5 162 99.0 93.9 1961.1
14.0 168 101.5 96.4 2014.4
14.5 174 103.5 98.5 2057.0
15.0 180 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 15 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-51

FIELD VANE SHEAR TEST
ASTM D - 2573

PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-11 VANE TIP DEPTH: 64.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/10/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 9.0 6.9 144.6
1.0 12 12.5 9.6 200.9
1.5 18 16.5 13.0 272.3
2.0 24 20.0 16.3 339.8
2.5 30 23.0 19.0 397.7
3.0 36 26.5 22.3 465.3
3.5 42 30.5 26.0 542.5
4.0 48 33.5 28.7 600.4
4.5 54 37.0 32.0 667.9
5.0 60 40.0 34.7 725.8
5.5 66 44.0 38.4 803.0
6.0 72 47.5 41.7 870.6
6.5 78 50.5 44.4 928.5
7.0 84 53.5 47.4 991.2
7.5 90 56.5 50.5 1055.2
8.0 96 59.5 53.6 1119.1
8.5 102 62.0 56.1 1172.4
9.0 108 65.0 59.2 1236.3
9.5 114 67.5 61.7 1289.6

10.0 120 70.0 64.3 1342.9
10.5 126 72.5 66.8 1396.2
11.0 132 75.0 69.4 1449.5
11.5 138 77.5 71.9 1502.8
12.0 144 80.5 75.0 1566.8
12.5 150 82.5 77.0 1609.4
13.0 156 85.0 79.6 1662.7
13.5 162 87.5 82.1 1716.0
14.0 168 89.0 83.7 1747.9
14.5 174 84.0 78.6 1641.4
15.0 180 87.5 82.1 1716.0
15.5 186 89.0 83.7 1747.9
16.0 192 91.0 85.7 1790.6
16.5 198 92.5 87.2 1822.5
17.0 204 94.5 89.3 1865.2
17.5 210 96.5 91.3 1907.8
18.0 216 98.0 92.9 1939.8
18.5 222 100.5 95.4 1993.1
19.0 228 102.5 97.4 2035.7 * Field Peak Shear Strength: >2089.0 psf
19.5 234 105.0 100.0 2089.0 Time to soil failure: 19.5 min

(Reached vane capacity, stopped test.) Field Remolded Shear Strength: --- psf
Checked By: YDW

field vane 10/15/2004 FIGURE A2-52

Gauge
Reading

FIELD VANE SHEAR TEST
ASTM D - 2573

PARIKH CONSULTANTS, INC.

Elapsed 
Time 
(min)

Elapsed 
Time 
(min)

Rotation
(Degree)

Gauge
Reading

Field Shear Stress Field Shear StressRotation
(Degree)

0
200
400
600
800

1000
1200
1400
1600
1800
2000
2200

0 40 80 120 160 200 240
Apparent Degrees of Rotation

Fi
el

d 
S

he
ar

 S
tre

ss
 (p

sf
)



 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-61 TEST #: VS-12 VANE TIP DEPTH: 66.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/10/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 10.5 8.1 168.7
1.0 12 13.5 10.4 216.9
1.5 18 17.0 13.5 281.9
2.0 24 20.0 16.3 339.8
2.5 30 23.5 19.5 407.4
3.0 36 27.0 22.7 474.9
3.5 42 30.5 26.0 542.5
4.0 48 33.5 28.7 600.4
4.5 54 37.0 32.0 667.9
5.0 60 40.5 35.2 735.5
5.5 66 44.0 38.4 803.0
6.0 72 47.5 41.7 870.6
6.5 78 51.0 44.9 938.1
7.0 84 54.0 48.0 1001.9
7.5 90 57.5 51.5 1076.5
8.0 96 60.5 54.6 1140.4
8.5 102 63.5 57.7 1204.4
9.0 108 66.5 60.7 1268.3
9.5 114 69.5 63.8 1332.3

10.0 120 72.0 66.3 1385.6
10.5 126 75.5 69.9 1460.2
11.0 132 75.0 69.4 1449.5
11.5 138 80.0 74.5 1556.1
12.0 144 83.0 77.6 1620.0
12.5 150 83.0 77.6 1620.0
13.0 156 79.5 74.0 1545.4
13.5 162 82.5 77.0 1609.4
14.0 168 85.5 80.1 1673.3
14.5 174 88.0 82.7 1726.6
15.0 180 90.5 85.2 1779.9
15.5 186 91.0 85.7 1790.6
16.0 192 93.5 88.3 1843.9
16.5 198 85.0 79.6 1662.7
17.0 204 88.5 83.2 1737.3
17.5 210 92.0 86.7 1811.9
18.0 216 94.0 88.8 1854.5
19.0 228 98.0 92.9 1939.8
20.0 240 102.0 96.9 2025.1 * Field Peak Shear Strength: >2089.0 psf
21.0 252 105.0 100.0 2089.0 Time to soil failure: 21 min

(Reached vane capacity, stopped test.) Field Remolded Shear Strength: --- psf
Checked By: YDW

field vane 10/15/2004 FIGURE A2-53
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-63 TEST #: VS-1 VANE TIP DEPTH: 13.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/19/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 58.5 52.6 1097.8
0.5 6 12.5 9.6 200.9 0.5 6 67.5 61.7 1289.6
1.0 12 16.5 13.0 272.3 1.0 12 68.5 62.8 1311.0
1.5 18 22.0 18.1 378.4 1.5 18 66.0 60.2 1257.7
2.0 24 27.0 22.7 474.9 2.0 24 64.5 58.7 1225.7
2.5 30 31.5 26.9 561.8 2.5 30 63.5 57.7 1204.4
3.0 36 36.0 31.0 648.6 3.0 36 63.0 57.1 1193.7
3.5 42 41.0 35.7 745.1
4.0 48 46.0 40.3 841.6
4.5 54 50.5 44.4 928.5
5.0 60 55.5 49.5 1033.8
5.5 66 60.0 54.1 1129.8
6.0 72 64.0 58.2 1215.0
6.5 78 68.5 62.8 1311.0
7.0 84 71.0 65.3 1364.2
7.5 90 72.0 66.3 1385.6
8.0 96 71.5 65.8 1374.9
8.5 102 69.0 63.3 1321.6
9.0 108 66.5 60.7 1268.3

* Field Peak Shear Strength: 1385.6 psf
Time to soil failure: 7.5 min
Field Remolded Shear Strength: 1311.0 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-54
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-63 TEST #: VS-2 VANE TIP DEPTH: 15.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/19/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 15.0 11.6 243.3
1.0 12 21.0 17.2 359.1
1.5 18 27.5 23.2 484.6
2.0 24 35.0 30.1 629.3
2.5 30 42.5 37.1 774.1
3.0 36 49.5 43.5 909.2
3.5 42 56.5 50.5 1055.2
4.0 48 63.0 57.1 1193.7
4.5 54 69.0 63.3 1321.6
5.0 60 71.0 65.3 1364.2
5.5 66 82.0 76.5 1598.7
6.0 72 85.5 80.1 1673.3
6.5 78 89.5 84.2 1758.6
7.0 84 91.5 86.2 1801.2
7.5 90 94.5 89.3 1865.2
8.0 96 97.5 92.3 1929.1
8.5 102 100.0 94.9 1982.4
9.0 108 103.0 98.0 2046.4
9.5 114 105.0 100.0 2089.0

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 9.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-55
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-63 TEST #: VS-3 VANE TIP DEPTH: 23.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/19/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 9.5 7.3 152.7
1.0 12 13.0 10.0 208.9
1.5 18 17.5 14.0 291.6
2.0 24 22.0 18.1 378.4
2.5 30 27.0 22.7 474.9
3.0 36 33.0 28.3 590.7
3.5 42 37.0 32.0 667.9
4.0 48 42.5 37.1 774.1
4.5 54 47.0 41.2 860.9
5.0 60 52.0 45.9 959.2
5.5 66 56.5 50.5 1055.2
6.0 72 61.0 55.1 1151.1
6.5 78 66.0 60.2 1257.7
7.0 84 68.5 62.8 1311.0
7.5 90 71.5 65.8 1374.9
8.0 96 75.5 69.9 1460.2
8.5 102 79.0 73.5 1534.8
9.0 108 82.5 77.0 1609.4
9.5 114 86.0 80.6 1684.0

10.0 120 89.0 83.7 1747.9
10.5 126 89.0 83.7 1747.9
11.0 132 94.0 88.8 1854.5
11.5 138 97.5 92.3 1929.1
12.0 144 99.5 94.4 1971.8
12.5 150 101.5 96.4 2014.4
13.0 156 105.0 100.0 2089.0

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 13 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-56
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-63 TEST #: VS-4 VANE TIP DEPTH: 34.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/19/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 17.0 13.5 281.9
1.0 12 22.5 18.6 388.1
1.5 18 27.5 23.2 484.6
2.0 24 33.0 28.3 590.7
2.5 30 38.5 33.4 696.9
3.0 36 43.5 38.0 793.4
3.5 42 48.5 42.6 889.9
4.0 48 53.5 47.4 991.2
4.5 54 59.5 53.6 1119.1
5.0 60 64.5 58.7 1225.7
5.5 66 68.0 62.2 1300.3
6.0 72 72.5 66.8 1396.2
6.5 78 74.0 68.4 1428.2
7.0 84 79.0 73.5 1534.8
7.5 90 85.0 79.6 1662.7
8.0 96 89.0 83.7 1747.9
8.5 102 92.0 86.7 1811.9
9.0 108 96.0 90.8 1897.2
9.5 114 99.0 93.9 1961.1

10.0 120 101.5 96.4 2014.4
10.5 126 103.0 98.0 2046.4
11.0 132 105.0 100.0 2089.0

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 11 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-57
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-63 TEST #: VS-5 VANE TIP DEPTH: 36.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/19/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 53.0 46.9 980.6
0.5 6 9.5 7.3 152.7 0.5 6 59.5 53.6 1119.1
1.0 12 14.0 10.8 225.0 1.0 12 56.5 50.5 1055.2
1.5 18 18.5 14.9 310.9 1.5 18 54.5 48.5 1012.5
2.0 24 23.5 19.5 407.4 2.0 24 55.5 49.5 1033.8
2.5 30 27.5 23.2 484.6 2.5 30 56.5 50.5 1055.2
3.0 36 32.0 27.4 571.4 3.0 36 56.5 50.5 1055.2
3.5 42 36.5 31.5 658.3 3.5 42 55.0 49.0 1023.2
4.0 48 40.0 34.7 725.8 4.0 48 54 48.0 1001.9
4.5 54 45.0 39.4 822.3
5.0 60 48.5 42.6 889.9
5.5 66 53.0 46.9 980.6
6.0 72 56.0 50.0 1044.5
6.5 78 62.0 56.1 1172.4
7.0 84 64.0 58.2 1215.0
7.5 90 69.5 63.8 1332.3
8.0 96 73.0 67.3 1406.9
8.5 102 76.5 70.9 1481.5
9.0 108 81.0 75.5 1577.4
9.5 114 85.5 80.1 1673.3

10.0 120 87.0 81.6 1705.3
10.5 126 92.0 86.7 1811.9
11.0 132 96.0 90.8 1897.2
11.5 138 98.5 93.4 1950.4
12.0 144 101.0 95.9 2003.7
12.5 150 103.5 98.5 2057.0
13.0 156 97.0 91.8 1918.5
13.5 162 79.0 73.5 1534.8
14.0 168 78.5 73.0 1524.1
14.5 174 72.5 66.8 1396.2

* Field Peak Shear Strength: 2057.0 psf
Time to soil failure: 12.5 min
Field Remolded Shear Strength: 1119.1 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-58
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-63 TEST #: VS-6 VANE TIP DEPTH: 49.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/20/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 9.5 7.3 152.7
1.0 12 11.5 8.8 184.8
1.5 18 13.0 10.0 208.9
2.0 24 15.0 11.6 243.3
2.5 30 17.0 13.5 281.9
3.0 36 21.0 17.2 359.1
3.5 42 25.0 20.9 436.3
4.0 48 28.0 23.7 494.2
4.5 54 32.0 27.4 571.4
5.0 60 35.5 30.6 639.0
5.5 66 39.5 34.3 716.2
6.0 72 43.0 37.5 783.7
6.5 78 47.5 41.7 870.6
7.0 84 51.5 45.4 948.6
7.5 90 55.0 49.0 1023.2
8.0 96 60.0 54.1 1129.8
8.5 102 62.5 56.6 1183.1
9.0 108 65.5 59.7 1247.0
9.5 114 69.0 63.3 1321.6

10.0 120 73.0 67.3 1406.9
10.5 126 76.5 70.9 1481.5
11.0 132 79.0 73.5 1534.8
11.5 138 82.0 76.5 1598.7
12.0 144 84.5 79.1 1652.0
12.5 150 87.0 81.6 1705.3
13.0 156 89.0 83.7 1747.9
13.5 162 91.0 85.7 1790.6
14.0 168 93.0 87.8 1833.2
14.5 174 95.0 89.8 1875.8
15.0 180 96.5 91.3 1907.8
15.5 186 98.5 93.4 1950.4
16.0 192 101.0 95.9 2003.7
16.5 198 102.0 96.9 2025.1
17.0 204 103.5 98.5 2057.0
17.5 210 105.0 100.0 2089.0

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 17.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-59

(Reached vane capacity, stopped test)

PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-63 TEST #: VS-7 VANE TIP DEPTH: 51.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/20/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 11.0 8.5 176.8
1.0 12 14.0 10.8 225.0
1.5 18 19.0 15.3 320.5
2.0 24 23.0 19.0 397.7
2.5 30 27.0 22.7 474.9
3.0 36 31.5 26.9 561.8
3.5 42 35.5 30.6 639.0
4.0 48 40.0 34.7 725.8
4.5 54 44.0 38.4 803.0
5.0 60 48.0 42.1 880.2
5.5 66 52.5 46.4 969.9
6.0 72 56.0 50.0 1044.5
6.5 78 60.0 54.1 1129.8
7.0 84 63.0 57.1 1193.7
7.5 90 65.0 59.2 1236.3
8.0 96 69.0 63.3 1321.6
8.5 102 72.0 66.3 1385.6
9.0 108 75.0 69.4 1449.5
9.5 114 78.5 73.0 1524.1

10.0 120 80.5 75.0 1566.8
10.5 126 84.5 79.1 1652.0
11.0 132 88.0 82.7 1726.6
11.5 138 90.5 85.2 1779.9
12.0 144 92.5 87.2 1822.5
12.5 150 96.0 90.8 1897.2
13.0 156 99.0 93.9 1961.1
13.5 162 101.0 95.9 2003.7
14.0 168 103.5 98.5 2057.0
14.5 174 105.0 100.0 2089.0

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 14.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-60

(Reached vane capacity, stopped test)

PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-66 TEST #: VS-1 VANE TIP DEPTH:  15'6"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/06/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 21.0 17.2 359.1
0.5 6 1.0 0.8 16.1 0.5 6 30.5 26.0 542.5
1.0 12 11.0 8.5 176.8 1.0 12 37.0 32.0 667.9
1.5 18 18.5 14.9 310.9 1.5 18 37.0 32.0 667.9
2.0 24 24.0 20.0 417.0 2.0 24 37.0 32.0 667.9
2.5 30 29.0 24.6 513.5
3.0 36 34.0 29.2 610.0
3.5 42 38.5 33.4 696.9
4.0 48 42.0 36.6 764.4
4.5 54 46.5 40.8 851.3
5.0 60 50.0 44.0 918.8
5.5 66 54.5 48.5 1012.5
6.0 72 58.5 52.6 1097.8
6.5 78 62.5 56.6 1183.1
7.0 84 66.0 60.2 1257.7
7.5 90 68.5 62.8 1311.0
8.0 96 73.0 67.3 1406.9
8.5 102 75.5 69.9 1460.2
9.0 108 79.0 73.5 1534.8
9.5 114 82.5 77.0 1609.4

10.0 120 85.5 80.1 1673.3
10.5 126 88.5 83.2 1737.3
11.0 132 91.0 85.7 1790.6
11.5 138 94.0 88.8 1854.5
12.0 144 96.5 91.3 1907.8
12.5 150 99.0 93.9 1961.1
13.0 156 101.5 96.4 2014.4
13.5 162 104.0 99.0 2067.7
14.0 168 100.0 94.9 1982.4
14.5 174 89.5 84.2 1758.6
15.0 180 78.0 72.4 1513.5
15.5 186 69.0 63.3 1321.6

* Field Peak Shear Strength: 2067.7 psf
Time to soil failure: 13.5 min
Field Remolded Shear Strength: 667.9 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-61
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-66 TEST #: VS-2 VANE TIP DEPTH:  21'6"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/06/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 48.5 42.6 889.9
0.5 6 20.0 16.3 339.8 0.5 6 57.0 51.0 1065.8
1.0 12 28.0 23.7 494.2 1.0 12 59.0 53.1 1108.4
1.5 18 37.0 32.0 667.9 1.5 18 58.0 52.0 1087.1
2.0 24 46.0 40.3 841.6 2.0 24 57.0 51.0 1065.8
2.5 30 53.0 46.9 980.6 2.5 30 56.5 50.5 1055.2
3.0 36 60.0 54.1 1129.8 3.0 36 55.0 49.0 1023.2
3.5 42 67.0 61.2 1279.0 3.5 42 54.5 48.5 1012.5
4.0 48 72.0 66.3 1385.6 4.0 48 54.0 48.0 1001.9
4.5 54 74.5 68.9 1438.9 4.5 54 54.0 48.0 1001.9
5.0 60 78.5 73.0 1524.1 5.0 60 54.0 48.0 1001.9
5.5 66 81.5 76.0 1588.1
6.0 72 85.5 80.1 1673.3
6.5 78 89.5 84.2 1758.6
7.0 84 92.0 86.7 1811.9
7.5 90 94.0 88.8 1854.5
8.0 96 86.0 80.6 1684.0
8.5 102 82.0 76.5 1598.7
9.0 108 80.5 75.0 1566.8
9.5 114 79.0 73.5 1534.8

10.0 120 76.0 70.4 1470.8

* Field Peak Shear Strength: 1854.5 psf
Time to soil failure: 7.5 min
Field Remolded Shear Strength: 1108.4 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-62
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-66 TEST #: VS-3 VANE TIP DEPTH:  44'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/06/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test 

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 0.5 0.4 8.0
1.0 12 5.0 3.8 80.3
1.5 18 10.0 7.7 160.7
2.0 24 14.0 10.8 225.0
2.5 30 18.5 14.9 310.9
3.0 36 23.5 19.5 407.4
3.5 42 27.5 23.2 484.6
4.0 48 32.0 27.4 571.4
4.5 54 36.0 31.0 648.6
5.0 60 40.0 34.7 725.8
5.5 66 43.5 38.0 793.4
6.0 72 46.5 40.8 851.3
6.5 78 49.5 43.5 909.2
7.0 84 52.0 45.9 959.2
7.5 90 55.0 49.0 1023.2
8.0 96 58.0 52.0 1087.1
8.5 102 61.0 55.1 1151.1
9.0 108 63.5 57.7 1204.4
9.5 114 66.0 60.2 1257.7

10.0 120 68.0 62.2 1300.3
10.5 126 70.0 64.3 1342.9
11.0 132 72.5 66.8 1396.2
11.5 138 74.5 68.9 1438.9
12.0 144 77.0 71.4 1492.1
12.5 150 79.0 73.5 1534.8
13.0 156 81.0 75.5 1577.4
13.5 162 83.0 77.6 1620.0
14.0 168 83.0 77.6 1620.0
14.5 174 85.0 79.6 1662.7
15.0 180 87.0 81.6 1705.3
15.5 186 89.0 83.7 1747.9
16.0 192 90.5 85.2 1779.9
16.5 198 92.0 86.7 1811.9
17.0 204 93.5 88.3 1843.9
18.0 216 96.0 90.8 1897.2
19.0 228 98.5 93.4 1950.4
20.0 240 101.0 95.9 2003.7
21.0 252 103.5 98.5 2057.0 * Field Peak Shear Strength: >2089.0 psf
22.0 264 105.0 100.0 2089.0 Time to soil failure: 22 min

(Reached vane capacity, stopped test.) Field Remolded Shear Strength: --- psf
Checked By: YDW

field vane 10/15/2004 FIGURE A2-63
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-72 TEST #: VS-1 VANE TIP DEPTH:  18'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/13/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 2.5 1.9 40.2 0.5 6 6.5 5.0 104.5
1.0 12 7.5 5.8 120.5 1.0 12 17.0 13.5 281.9
1.5 18 14.0 10.8 225.0 1.5 18 25.5 21.3 446.0
2.0 24 19.0 15.3 320.5 2.0 24 25.0 20.9 436.3
2.5 30 24.0 20.0 417.0 2.5 30 24.5 20.4 426.7
3.0 36 29.0 24.6 513.5 3.0 36 24.0 20.0 417.0
3.5 42 33.5 28.7 600.4 3.5 42 24.0 20.0 417.0
4.0 48 37.5 32.4 677.6
4.5 54 42.0 36.6 764.4
5.0 60 46.0 40.3 841.6
5.5 66 50.0 44.0 918.8
6.0 72 53.5 47.4 991.2
6.5 78 56.0 50.0 1044.5
7.0 84 58.0 52.0 1087.1
7.5 90 61.5 55.6 1161.7
8.0 96 64.5 58.7 1225.7
8.5 102 67.0 61.2 1279.0
9.0 108 69.5 63.8 1332.3
9.5 114 72.5 66.8 1396.2

10.0 120 75.0 69.4 1449.5
10.5 126 78.0 72.4 1513.5
11.0 132 80.0 74.5 1556.1
11.5 138 82.5 77.0 1609.4
12.0 144 85.0 79.6 1662.7
12.5 150 87.5 82.1 1716.0
13.0 156 90.0 84.7 1769.3
13.5 162 92.5 87.2 1822.5
14.0 168 94.0 88.8 1854.5
14.5 174 97.0 91.8 1918.5
15.0 180 99.0 93.9 1961.1
15.5 186 100.5 95.4 1993.1
16.0 192 98.0 92.9 1939.8
16.5 198 92.0 86.7 1811.9
17.0 204 76.0 70.4 1470.8
17.5 210 68.0 62.2 1300.3

* Field Peak Shear Strength: 1993.1 psf
Time to soil failure: 15.5 min
Field Remolded Shear Strength: 446.0 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-64
PARIKH CONSULTANTS, INC.

Elapsed 
Time 
(min)

Elapsed 
Time 
(min)

Rotation
(Degree)

Gauge
Reading

Field Shear Stress Field Shear StressRotation
(Degree)

Gauge
Reading

FIELD VANE SHEAR TEST
ASTM D - 2573

0

200

400

600

800

1000

1200

1400

1600

1800

2000

0 40 80 120 160 200
Apparent Degrees of Rotation

Fi
el

d 
S

he
ar

 S
tre

ss
 (p

sf
)



 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-72 TEST #: VS-2 VANE TIP DEPTH:  20'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/13/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 9.5 7.3 152.7
0.5 6 4.5 3.5 72.3 0.5 6 19.0 15.3 320.5
1.0 12 11.0 8.5 176.8 1.0 12 18.5 14.9 310.9
1.5 18 16.5 13.0 272.3 1.5 18 18.5 14.9 310.9
2.0 24 22.0 18.1 378.4 2.0 24 18.0 14.4 301.2
2.5 30 27.0 22.7 474.9 2.5 30 18.0 14.4 301.2
3.0 36 32.0 27.4 571.4
3.5 42 37.5 32.4 677.6
4.0 48 43.5 38.0 793.4
4.5 54 49.5 43.5 909.2
5.0 60 55.0 49.0 1023.2
5.5 66 60.0 54.1 1129.8
6.0 72 65.0 59.2 1236.3
6.5 78 69.5 63.8 1332.3
7.0 84 74.0 68.4 1428.2
7.5 90 78.5 73.0 1524.1
8.0 96 81.5 76.0 1588.1
8.5 102 84.5 79.1 1652.0
9.0 108 88.0 82.7 1726.6
9.5 114 91.0 85.7 1790.6

10.0 120 93.0 87.8 1833.2
10.5 126 94.0 88.8 1854.5
11.0 132 96.0 90.8 1897.2
11.5 138 96.5 91.3 1907.8
12.0 144 95.5 90.3 1886.5
12.5 150 91.0 85.7 1790.6
13.0 156 74.0 68.4 1428.2
13.5 162 66.0 60.2 1257.7

* Field Peak Shear Strength: 1907.8 psf
Time to soil failure: 11.5 min
Field Remolded Shear Strength: 320.5 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-65
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-72 TEST #: VS-3 VANE TIP DEPTH:  22'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/13/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 4.5 3.5 72.3
1.0 12 11.0 8.5 176.8
1.5 18 15.0 11.6 243.3
2.0 24 19.5 15.8 330.2
2.5 30 24.5 20.4 426.7
3.0 36 29.0 24.6 513.5
3.5 42 34.0 29.2 610.0
4.0 48 39.5 34.3 716.2
4.5 54 43.5 38.0 793.4
5.0 60 48.0 42.1 880.2
5.5 66 51.5 45.4 948.6
6.0 72 55.0 49.0 1023.2
6.5 78 59.0 53.1 1108.4
7.0 84 63.0 57.1 1193.7
7.5 90 67.0 61.2 1279.0
8.0 96 72.0 66.3 1385.6
8.5 102 76.0 70.4 1470.8
9.0 108 80.0 74.5 1556.1
9.5 114 84.0 78.6 1641.4

10.0 120 87.5 82.1 1716.0
10.5 126 90.5 85.2 1779.9
11.0 132 93.0 87.8 1833.2
11.5 138 95.5 90.3 1886.5
12.0 144 97.5 92.3 1929.1
12.5 150 100.5 95.4 1993.1
13.0 156 103.0 98.0 2046.4
13.5 162 105.0 100.0 2089.0

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 13.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-66
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-72 TEST #: VS-4 VANE TIP DEPTH: 43'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/13/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 6.0 4.6 96.4 0.0 0 0.0 0.0 0.0
0.5 6 9.5 7.3 152.7
1.0 12 14.0 10.8 225.0 (Reached vane capacity when turning readout unit. 
1.5 18 18.0 14.4 301.2 Stopped remolded test.)
2.0 24 21.5 17.7 368.8
2.5 30 25.0 20.9 436.3
3.0 36 29.5 25.0 523.2
3.5 42 33.5 28.7 600.4
4.0 48 37.5 32.4 677.6
4.5 54 41.5 36.1 754.8
5.0 60 46.0 40.3 841.6
5.5 66 50.5 44.4 928.5
6.0 72 54.5 48.5 1012.5
6.5 78 58.5 52.6 1097.8
7.0 84 61.0 55.1 1151.1
7.5 90 65.0 59.2 1236.3
8.0 96 67.0 61.2 1279.0
8.5 102 69.0 63.3 1321.6
9.0 108 71.5 65.8 1374.9
9.5 114 73.5 67.9 1417.5

10.0 120 76.0 70.4 1470.8
10.5 126 78.0 72.4 1513.5
11.0 132 80.0 74.5 1556.1
11.5 138 82.5 77.0 1609.4
12.0 144 84.5 79.1 1652.0
12.5 150 86.5 81.1 1694.6
13.0 156 88.0 82.7 1726.6
13.5 162 90.0 84.7 1769.3
14.0 168 92.0 86.7 1811.9
14.5 174 93.5 88.3 1843.9
15.0 180 95.0 89.8 1875.8
15.5 186 97.0 91.8 1918.5
16.0 192 92.0 86.7 1811.9
16.5 198 86.0 80.6 1684.0

* Field Peak Shear Strength: 1918.5 psf
Time to soil failure: 15.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-67
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-72 TEST #: VS-5 VANE TIP DEPTH: 45'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 11/13/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 10.0 7.7 160.7 0.0 0 0.0 0.0 0.0
0.5 6 13.5 10.4 216.9
1.0 12 17.0 13.5 281.9
1.5 18 21.0 17.2 359.1
2.0 24 25.0 20.9 436.3
2.5 30 28.5 24.1 503.9
3.0 36 32.0 27.4 571.4
3.5 42 34.5 29.7 619.7
4.0 48 38.0 32.9 687.2
4.5 54 41.5 36.1 754.8
5.0 60 44.5 38.9 812.7
5.5 66 48.0 42.1 880.2
6.0 72 51.5 45.4 948.6
6.5 78 55.0 49.0 1023.2
7.0 84 57.5 51.5 1076.5
7.5 90 61.5 55.6 1161.7
8.0 96 65.0 59.2 1236.3
8.5 102 67.5 61.7 1289.6
9.0 108 70.5 64.8 1353.6
9.5 114 73.5 67.9 1417.5

10.0 120 76.0 70.4 1470.8
10.5 126 78.5 73.0 1524.1
11.0 132 81.0 75.5 1577.4
11.5 138 83.5 78.1 1630.7
12.0 144 85.5 80.1 1673.3
12.5 150 87.0 81.6 1705.3
13.0 156 89.0 83.7 1747.9
13.5 162 90.0 84.7 1769.3
14.0 168 92.0 86.7 1811.9
14.5 174 94.0 88.8 1854.5
15.0 180 95.5 90.3 1886.5
15.5 186 97.0 91.8 1918.5
16.0 192 98.5 93.4 1950.4
16.5 198 100.0 94.9 1982.4
17.0 204 100.5 95.4 1993.1
17.5 210 102.5 97.4 2035.7
18.0 216 104.0 99.0 2067.7
18.5 222 105.0 100.0 2089.0

(Reached vane capacity, stopped test.) * Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 18.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-68
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-73 TEST #: VS-1 VANE TIP DEPTH: 9' 8"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/14/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 16.5 13.0 272.3
1.0 12 27.0 22.7 474.9
1.5 18 37.5 32.4 677.6
2.0 24 47.0 41.2 860.9
2.5 30 52.5 46.4 969.9
3.0 36 56.5 50.5 1055.2
3.5 42 61.0 55.1 1151.1
4.0 48 65.0 59.2 1236.3
4.5 54 69.0 63.3 1321.6
5.0 60 72.5 66.8 1396.2
5.5 66 76.5 70.9 1481.5
6.0 72 80.5 75.0 1566.8
6.5 78 84.0 78.6 1641.4
7.0 84 88.0 82.7 1726.6
7.5 90 92.0 86.7 1811.9
8.0 96 95.0 89.8 1875.8
8.5 102 98.0 92.9 1939.8
9.0 108 101.0 95.9 2003.7
9.5 114 104.0 99.0 2067.7

10.0 120 105.0 100.0 2089.0
(Reached vane capacity, stopped test)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 10 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-69
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-73 TEST #: VS-2 VANE TIP DEPTH: 11.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/14/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 10.0 7.7 160.7
1.0 12 15.5 12.1 253.0
1.5 18 22.0 18.1 378.4
2.0 24 28.5 24.1 503.9
2.5 30 35.5 30.6 639.0
3.0 36 42.5 37.1 774.1
3.5 42 49.5 43.5 909.2
4.0 48 55.0 49.0 1023.2
4.5 54 61.0 55.1 1151.1
5.0 60 67.0 61.2 1279.0
5.5 66 73.0 67.3 1406.9
6.0 72 78.0 72.4 1513.5
6.5 78 84.0 78.6 1641.4
7.0 84 89.5 84.2 1758.6
7.5 90 94.0 88.8 1854.5
8.0 96 92.5 87.2 1822.5
8.5 102 78.5 73.0 1524.1
9.0 108 81.5 76.0 1588.1
9.5 114 91.5 86.2 1801.2

10.0 120 99.0 93.9 1961.1
10.5 126 103.0 98.0 2046.4
11.0 132 105.0 100.0 2089.0

(Reached vane capacity, stopped test)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 11 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-70
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-73 TEST #: VS-3 VANE TIP DEPTH: 19.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/14/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 11.0 8.5 176.8
1.0 12 16.0 12.6 262.6
1.5 18 22.0 18.1 378.4
2.0 24 28.5 24.1 503.9
2.5 30 34.5 29.7 619.7
3.0 36 41.0 35.7 745.1
3.5 42 47.5 41.7 870.6
4.0 48 53.5 47.4 991.2
4.5 54 58.0 52.0 1087.1
5.0 60 61.5 55.6 1161.7
5.5 66 65.0 59.2 1236.3
6.0 72 69.0 63.3 1321.6
6.5 78 72.5 66.8 1396.2
7.0 84 76.0 70.4 1470.8
7.5 90 79.5 74.0 1545.4
8.0 96 82.5 77.0 1609.4
8.5 102 86.5 81.1 1694.6
9.0 108 89.5 84.2 1758.6
9.5 114 91.0 85.7 1790.6

10.0 120 95.5 90.3 1886.5
10.5 126 98.5 93.4 1950.4
11.0 132 100.5 95.4 1993.1
11.5 138 103.0 98.0 2046.4
12.0 144 105.0 100.0 2089.0

(Reached vane capacity, stopped test)

* Field Peak Shear Strength: >2089.0 psf
Time to soil failure: 12 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-71
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-73 TEST #: VS-4 VANE TIP DEPTH: 21.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/14/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 31.0 26.4 552.1
0.5 6 10.0 7.7 160.7 0.5 6 38.5 33.4 696.9
1.0 12 15.5 12.1 253.0 1.0 12 46.5 40.8 851.3
1.5 18 21.5 17.7 368.8 1.5 18 48.5 42.6 889.9
2.0 24 27.0 22.7 474.9 2.0 24 45.0 39.4 822.3
2.5 30 32.5 27.8 581.1 2.5 30 44.0 38.4 803.0
3.0 36 38.5 33.4 696.9 3.0 36 43.5 38.0 793.4
3.5 42 44.5 38.9 812.7
4.0 48 50.5 44.4 928.5
4.5 54 56.0 50.0 1044.5
5.0 60 61.0 55.1 1151.1
5.5 66 66.0 60.2 1257.7
6.0 72 70.5 64.8 1353.6
6.5 78 74.0 68.4 1428.2
7.0 84 78.0 72.4 1513.5
7.5 90 82.5 77.0 1609.4
8.0 96 84.5 79.1 1652.0
8.5 102 89.5 84.2 1758.6
9.0 108 93.5 88.3 1843.9
9.5 114 95.5 90.3 1886.5

10.0 120 98.5 93.4 1950.4
10.5 126 98.5 93.4 1950.4
11.0 132 101.5 96.4 2014.4
11.5 138 100.0 94.9 1982.4
12.0 144 85.5 80.1 1673.3
12.5 150 75.0 69.4 1449.5

* Field Peak Shear Strength: 2014.4 psf
Time to soil failure: 11 min
Field Remolded Shear Strength: 889.9 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-72
PARIKH CONSULTANTS, INC.
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-73 TEST #: VS-5 VANE TIP DEPTH: 23.5'
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 2/14/2005
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
0.5 6 13.0 10.0 208.9
1.0 12 19.0 15.3 320.5 (Reached vane capacity when turning readout unit.
1.5 18 26.0 21.8 455.6 Stopped remolded test.)
2.0 24 32.0 27.4 571.4
2.5 30 38.5 33.4 696.9
3.0 36 45.5 39.8 832.0
3.5 42 52.5 46.4 969.9
4.0 48 59.0 53.1 1108.4
4.5 54 65.5 59.7 1247.0
5.0 60 71.5 65.8 1374.9
5.5 66 77.0 71.4 1492.1
6.0 72 82.5 77.0 1609.4
6.5 78 82.5 77.0 1609.4
7.0 84 77.5 71.9 1502.8
7.5 90 80.0 74.5 1556.1
8.0 96 82.0 76.5 1598.7

* Field Peak Shear Strength: 1609.4 psf
Time to soil failure: 6.5 min
Field Remolded Shear Strength: --- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-73
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-77 TEST #: VS-1 VANE TIP DEPTH:  14'1"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/23/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 60.0 54.1 1129.8 0.0 0 0 0.0 0.0
0.5 6 64.0 58.2 1215.0
1.0 12 67.0 61.2 1279.0
1.5 18 69.5 63.8 1332.3
2.0 24 71.5 65.8 1374.9
2.5 30 74.0 68.4 1428.2
3.0 36 78.0 72.4 1513.5
3.5 42 80.0 74.5 1556.1

(Reached vane capacity, stopped test.)

* Field Peak Shear Strength: >1556.1 psf
Time to soil failure: 3.5 min
Field Remolded Shear Strength: -- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-74
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-77 TEST #: VS-2 VANE TIP DEPTH:  19'1"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/23/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 51.0 44.9 938.1 0.0 0 9 6.9 144.6
0.5 6 56.0 50.0 1044.5 0.5 6 11 8.5 176.8
1.0 12 58.5 52.6 1097.8 1.0 12 20 16.3 339.8
1.5 18 62.5 56.6 1183.1 1.5 18 27 22.7 474.9
2.0 24 66.0 60.2 1257.7 2.0 24 27 22.7 474.9
2.5 30 68.5 62.8 1311.0 2.5 30 27 22.7 474.9
3.0 36 61.0 55.1 1151.1
3.5 42 60.0 54.1 1129.8

* Field Peak Shear Strength: 1311.0 psf
Time to soil failure: 2.5 min
Field Remolded Shear Strength: 474.9 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-75
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-77 TEST #: VS-3 VANE TIP DEPTH:  24'2"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/23/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 52.0 45.9 959.2 0.0 0 15 11.6 243.3
0.5 6 56.5 50.5 1055.2 0.5 6 23 19.0 397.7
1.0 12 59.0 53.1 1108.4 1.0 12 30.5 26.0 542.5
1.5 18 61.0 55.1 1151.1 1.5 18 34 29.2 610.0
2.0 24 61.0 55.1 1151.1 2.0 24 33 28.3 590.7
2.5 30 57.5 51.5 1076.5 2.5 30 32.5 27.8 581.1
3.0 36 53.5 47.4 991.2 3.0 36 32.5 27.8 581.1
3.5 42 48.5 42.6 889.9 3.5 42 32 27.4 571.4

* Field Peak Shear Strength: 1151.1 psf
Time to soil failure: 1.5 min
Field Remolded Shear Strength: 610.0 psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-76
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 PROJECT NAME: SVRT/BART Downtown PROJECT #: 204104.TO2
 BORING #: BH-77 TEST #: VS-4 VANE TIP DEPTH:  39'1"
 VANE SIZE:   X   55 mm/110 mm (500~2000 psf)        65 mm/130 mm (<1000 psf) TEST DATE: 10/24/2004
 ROTATIONAL RATE: 1 rps (0.2 deg/s) per GEONOR H-10 Vane Borer Users Manual TESTED BY: KIN LEE
 EQUIPMENT: GEONOR H-10 VANE BORER, SERIAL # 2529 CALIBRATION DATE: 5/7/2004

Undisturbed Test Remolded Test

kPa psf kPa psf
0.0 0 45.0 39.4 822.3 0.0 0 0 0.0 0.0
0.5 6 58.0 52.0 1087.1
1.0 12 61.0 55.1 1151.1
1.5 18 64.5 58.7 1225.7
2.0 24 65.0 59.2 1236.3
2.5 30 54.0 48.0 1001.9
3.0 36 60.0 54.1 1129.8
3.5 42 64.5 58.7 1225.7
4.0 48 66.5 60.7 1268.3
4.5 54 45.0 39.4 822.3

NOTES: 
Field peak shear strength may be erroneous because
there is a sudden drop in stress after the first peak
and another sudden drop after the second peak. The
test may be testing on sandy and gravelly soils as 
shown in the Shelby tube sample taken at the depth 
after the field vane shear test.

Very high refusal in turning the readout unit for remold
test. Stopped test.

* Field Peak Shear Strength: 1268.3 psf
Time to soil failure: -- min
Field Remolded Shear Strength: -- psf

Checked By: YDW

field vane 10/15/2004 FIGURE A2-77
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