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. 7700 Edgewater Drive, Suite 848
Project No. 98-42-0054 Oakland, California 94621
Tel: (510) 633-5100

California Department of Transportation Fax: (510) 633-5101

Engineering Service Center

Office of Structural Foundations
5900 Folsom Boulevard
Sacramento, California 95819-0128

Attention: Mr. Mark Willian
Contract Manager

Subcontractor Reports
Final Geotechnical Site Characterization
SFOBB East Span Seismic Safety Project

Dear Mr. Willian:

The geologic and geotechnical studies for the San Francisco-Oakland Bay Bridge
(SFOBB) East Span Seismic Safety are being conducted by Fugro-Earth Mechanics (a joint
venture of Fugro West, Inc., and Earth Mechanics, Inc.) under California Department of
Transportation (Caltrans) Contract S9A0053. Phase 2 of the studies included 30 marine borings
drilled from September through November 1998 per the requirements of Task Order No. 5 of the
referenced contract. The borings included extensive in situ testing, soil sampling, rock coring,
and downhole geophysical logging. Extensive laboratory testing programs were conducted on
the soil samples and rock cores recovered from the borings.

As part of the execution of the final geotechnical site investigations, services were
obtained from several subcontractors who have submitted reports to Fugro-Earth Mechanics
documenting the data they collected. Those reports are reproduced in a set of three volumes that
include the following subcontractor reports:

Volume Subcontractor Report Subject

e Geovision Borehole Geophysics

e Welenco, Inc. Borehole Televiewer Logs

2 e GeoTest Unlimited

Laboratory Rock Testing Program

3 e Fugro West, Inc. Tethered Seascout Soundings
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I ) Fugro - Earth Mechanics
California Department of Transportation A JOINT VENTURE

March 5, 2001 (98-42-0054)

On behalf of the project team, we appreciate the opportunity to contribute to the Caltrans'
design of the new bridge to replace the existing SFOBB East Span. Please call if we can answer
any questions relative to the information presented in the enclosed report.

Sincerely,

FUGRO-EARTH MECHAN A Joint Venture
N !

/\-\.\‘/’\r\/\ﬁ——\) —_—
Thomas W. McNeilan, C.E., G.E.

Vice President
TWM:cab

Attachment

Copies Submitted: Mr. Mark Willian, Caltrans
Mr. Saba Mohan, Caltrans
Mr. Robert Price, Caltrans
Dr. Brian Maroney, Caltrans
Ms. Sharon Naramore, Caltrans
Mr. Gerry Houlahan, TY Lin/M&N
Mr. Sajid Abbas, TY Lin/M&N
Mr. Al Ely, TY Lin/M&N
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Test Equipment Design & Fabrication

Geo Laboratory & Field Testing
Test Consulting Services
Unlimited
Dr. Anders Bro
November 9,1998

Mr. Craig Prentice

Fugro West, Inc.

5855 Olivas Park Dr.
Ventura, CA 93003-7672

Letter Report
San Francisco Oakland Bay Bridge
East Span Replacement Project
Rock Testing Program

This report details an extensive suite of unconfined compression, and direct shear
tests. The samples were received from Rick Smith (Fugro), within the period of October
12 and October 19, 1998. The samples were prepared and tested at GTU’s facilities in
San Leandro, CA. The samples were tested between October 14 and October 30, 1998.

The sample preparation and testing procedures followed the ASTM Standards and
ISRM Suggested Methods.

This letter report presents the test results and highlights any behavior exhibited
during the tests which might have some bearing on interpreting the test results.

This report is accompanied by a set of data sheets and plots. The standard test
procedures used by GTU are appended to this report. The sample photographs and ZIP
drive with all of the test data and GRAPHER files are also included with this report.

Sample Description

All of the samples consisted of either sandstone or siltstone.

The sandstone was generally gray and quite strong in its unfractured state. This
rock has also been called a graywacke by many geologists, and contains small chips of
claystone. The color of this rock can also be tan or brown and weaker as the degree of
weathering increases. Generally the sandstone grains were quite fine. The sandstone was
generally fractured and the fractures were more often than not healed with calcite (and
possibly quartz) and quite thin. Sometimes they were so thin that they were not readily
visible to the naked eye, but could be exposed by wetting the samples and letting them
partially dry. They would then be highlighted as thin lines of moisture, indicating that
these joints were only partially healed. Larger calcite healed seams were also common.
The sandstone joints were quite planar, with a small scale roughness on the scale of the
particle size. .

Many of the siltstone samples could also be considered to be claystones due to
their high clay contents. These samples are commonly called shale by the geologists in
the Bay Area. This black or dark gray claystone was found either as thin interbeds in the
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sandstone or as more massive somewhat fissile bedded rock. The partings were generally
polished and calcite coated, and when no major fractures passed through the samples, a
fine network of fractures could be easily seen if the surface of the wet samples were
slightly dried. Some of the major fractures in this rock also contained a few pyrite
crystals. These joints were generally quite planar and smooth. Large scale undulations
were also common.

Sample Preparation

The samples were prepared using the procedures presented in the appendices. In a
few cases, the unconfined samples were quite weak due to a high degree of jointing.
These samples were first wrapped with heat shrink wrap, and the wrap heated to confine
the samples. Then they were cut and surfaced in the regular manner. The wrap was
removed just prior to testing. In one case (Boring 98-24, Sample 14a), the end of the
sample was so weak and broken that it had to be capped with hydrostone before it could
be cut to length and ground.

All of the samples were stored in a high humidity environment (The humidity
was high enough to keep the sample surfaces wet.) from the time they were received until
they were tested.

Test Procedures

Elastic Modulus Test Procedure
No deviations from the appended test procedure were required for these tests. A
222 kN (50 kip) load cell was used to measure the loads in these tests.
The objective of the modulus tests was only to load the samples in the elastic
region. In a few cases, the samples clearly deformed in a plastic manner, and may have
failed at very low stresses during the modulus test.

Unconfined Compression Test Procedure
No deviations from the appended test procedure were required for these tests. A
890 kN (200 kip) load cell was used for these tests.

Direct Shear Test Procedure

No deviations from the appended test procedure were required for these tests. For
these tests, the shear box was configured with the smaller sample holder, and the normal
loads were applied using a pneumatic cylinder. 8.9 kN (2 kip) load cells were used to
measure the normal and shear loads. Generally, two sets of three stage tests were
performed on each sample. One set was performed at very small shear displacements, in
an attempt to capture the initial unsheared failure strength of the joint. The second set was
performed at relatively large displacements to obtain a measure of the joint strength in an
unmated configuration.



Test Results

Modulus and Unconfined Compression Tests

Boring 98-21
Sample | Depth Description Density ucC Modulus | Poisson’s
ID Strength Ratio
(kN/m®) | (Mpa) | (Gpa)
(f) () | (psi) | (x10°psi)
26a 72.5 | Medium gray sandstone with small 27.28 78.78 47.84 27
claystone chips creating a bedded (167.3) | (11,426) (6.94)
appearance with bedding about 45
degrees to the core axis.
29a 83 Dark gray claystone with a few irregular | 26.47 26.11 28.75 .35
sandstone lenses. Contains many calcite (168.5) | (3787) “4.17)
healed hairline fractures parallel to the
bedding about 53 degrees to the core
axis.
31a 97 In one sample half, dark gray fine sandy 26.36 36.10 44.20 29
siltstone and siltstone interbedded with (167.8) | (5236) (6.41)
claystone. The other half consists of
claystone. Bedding about 25 degrees to
the core axis.
32a 106.5 | Medium gray bedded sandstone with a 26.30 60.38 49.99 22
long claystone flake and two calcite (167.4) | (8757) (7.25)
healed bedding plane fractures, and
many calcite healed fractures
perpendicular to the bedding (50 degrees
to the core axis).
34a 122.5 | Medium gray sandstone with a calcite 26.50 81.30 44.75 32
healed hairline fracture about 32 degrees | (168.7) | (11,791) (6.49)
to the core axis.
35a 130 | Medium dark gray fine sandy siltstone 26.55 93.63 53.85 32
to sandstone with a few claystone (169.0) | (13,580) (7.81)
inclusions and one non-continuous
calcite healed joint, about 24 degrees to
the core axis.
Boring 98-22
Sample | Depth Description Density ucC Modulus | Poisson’s
ID Strength Ratio
(kN/m’) | (Mpa) | (Gpa)
() (pef) | (ps) | (x10°psi)
16a 35 Tan weathered massive sandstone 25.81 35.97 19.17 31
(164.3) | (5217) (2.78)
17a 38.5 | Olive gray sandy siltstone with a few 25.53 21.45 15.44 .20
yellowish tan fine sandstone inclusions (162.5) | (3111) (2.24)
and a few partially healed fractures.
18a 48 Medium gray sandstone with calcite 26.39 82.28 52.26 25
healed fractures, 0, 32, and 53 degreesto | (168.0) | (11,934) (7.58)
the core axis.




20a 59 Medium gray massive sandy siltstone 26.44 76.44 33.78 34
with a few small claystone inclusions (168.3) | (11,087) (4.90)
2la 70 Medium gray sandstone with a few axial | 26.31 20.89 37.09 25
fractures partially healed with calcite. (167.5) | (3030) (5.38)
21a(b) 70.5 | Medium gray sandstone with a few 26.34 72.69 53.02 21
calcite healed fractures, 27 and 32 (167.7) | (10,543) (7.69)
degrees to the core axis.
21a(c) 71 Medium gray sandstone with a few 26.42 67.20 45.99 22
calcite healed hairline fractures, about (168.2) | (9746) (6.67)
20 degrees to the core axis.
25a 85 Medium gray sandstone with a few 26.59 135.90 5743 .29
calcite healed joints and hairline (169.3) | (19,710) (8.33)
fractures, 33 and 39 degrees to the core
axis, with a few small claystone
inclusions.
27a 98.5 | Finely interbedded medium gray 26.45 60.67 39.64 31
sandstone and claystone, bedding about (168.4) | (8799) (5.75)
60 degrees to the core axis, with
claystone on one end and a calcite
healed fracture about 37 degrees to the
core axis.
29a 112 | Medium gray massive sandstone with 26.55 140.75 68.95 38
one calcite healed hairline fracture about | (169.0) | (20,414) | (10.00)
45 degrees to the core axis.
3la 124 | Dark gray claystone interbedded with 26.31 3545 24.34 31
sandy siltstone, with many hairline (167.5) | (5141) (3.53)
fractures parallel to the bedding (60
degrees to the core axis) and one calcite
healed axial fracture.
32a 130 | Medium gray massive sandy siltstone 26.42 122.78 45.99 27
with two calcite healed fractures, 0 and (168.2) | (17,808) (6.67)
50 degrees to the core axis.
35a 149 | Medium gray massive sandstone with- 26.55 54.90 63.78 .30
many calcite healed axial hairline (169.0) | (7962) (9.25)
fractures.
Boring 98-23
Sample | Depth Description Density ucC Modulus | Poisson’s
ID Strength Ratio
(N/m’) | (Mpa) | (Gpa)
() (peh) | (psi) | (x10°psi)
6a 14.5 | Light brown massive sandstone with an 2543 19.00 12.20 30
open fracture near the core end, 32 (161.9) | (2756) (1.77)
degrees to the core axis, and a calcite
coating on one side.
11a 34 Medium gray sandstone with a few 26.55 119.49 62.67 21
calcite healed hairline fractures, 0, 20, (169.0) | (17,330) (9.09)
28, and 67 degrees to the core axis.
14a 46.5 | Medium gray sandstone with two calcite | 26.66 90.38 80.19 .26
healed hairline fractures, 33 degrees to (169.7) | (13,109) | (11.63)
the core axis.




17a 57.5 | Dark gray fine sandy siltstone with 26.45 37.22 35.92 .36
claystone inclusions and many calcite (168.4) | (5398) (5.21)
healed hairline fractures, 30 and 50
degrees to the core axis.

18a 63 Dark gray sandstone to fine sandy 26.39 56.87 39.64 33
siltstone with two calcite healed hairline | (168.0) | (8249) (5.75)
fractures, 41 degrees to the core axis.

20a 74 Medium gray sandstone finely 26.27 11.57 23.30 NA?
interbedded with claystone and siltstone | (167.2) | (1678) (3.38) .19
in one sample half, claystone and
siltstone in the other half, separated by a
calcite healed joint 63 degrees to the
core axis.

20b 74.5 | Dark gray claystone and siltstone with 26.28 17.94 14.75 33
numerous calcite healed hairline (167.3) | (2602) (2.14)
fractures parallel to the bedding, 62
degrees to the core axis.

2la 78 Medium gray sandstone finely 26.36 28.80 3447 NA
interbedded with dark gray siltstone and | (167.8) | (4177) (5.00) .19
claystone, with bedding about 65
degrees to the core axis. Also contains a
few calcite healed axial hairline
fractures.

22a 85 Medium gray sandstone with a few 26.64 138.86 57.43 24
calcite healed hairline fractures, 27 (169.6) | (20,140) (8.33)
degrees to the core axis.

27a 106.5 | Dark gray fine sandy siltstone, with two 26.55 59.80 65.02 .36
minor calcite healed hairline fractures. (169.0) { (8673) (9.43)

28a 114 | Dark interbedded claystone, siltstone 26.41 19.15 19.86 .14
and sandstone, bedded about 70 degrees | (168.1) | (2778) (2.88)
to the core axis.

29a 120.5 | Medium gray fine sandy siltstone to 26.63 16.63 37.78 21
sandstone with several calcite healed (169.5) | (2412) (5.48)
hairline fractures about 15 to 25 degrees
to the core axis.

30b 128.5 | Medium gray sandstone with a calcite 26.74 114.31 5743 25
healed hairline fracture. (170.2) | (16,579) (8.33)

31a 135 | Medium gray sandstone alternating with | 26.74 38.00 47.85 22
fine sandy siltstone. Contains numerous | (170.2) | (5512) (6.94)
calcite healed hairline fractures about 24
to 37 degrees to the core axis, and one
healed axial fracture.

32a 142.8 | Medium gray sandstone with an end 26.53 44.46 37.09 24
zone of contorted dark gray to olive gray | (168.9) | (6449) (5.38)

claystone and many calcite healed
hairline fractures.




Boring 98-24

Sample | Depth Description Density uC Modulus | Poisson’s
ID Strength Ratio
(N/m’) | (Mpa) | (Gpa)
() @ch | (psi) | (x10°psi)

12a 38.5 | Medium gray sandstone with a small 26.39 24.27 38.27 31
swarm of calcite healed hairline axial (168.0) | (3521) (5.55)
fractures

13a 45 Medium gray sandstone with partially 26.34 24.26 34.47 37
healed and calcite healed fractures, 13, (167.7) | (3519) (5.00)
27, and 57 degrees to the core axis.

14a 52 Dark gray siltstone and claystone with 26.03 14.60 14.24 31
many hairline fractures and two calcite (165.7) | (2118) (2.08)
healed fractures, 0 and 59 degrees to the
core axis.

15a 54 Medium gray sandstone with many 26.47 31.78 26.96 .36
calcite healed fractures (hairline to 3/16 (168.5) | (4610) (3.91)
inch wide), 0 to 45 degrees to the core
axis.

16a 59.5 | Medium gray sandstone with a small 26.58 51.37 55.57 32
claystone inclusion and a calcite healed (169.2) | (7451) (8.06)
hairline fracture about 10 degrees to the
core axis.

20a 75.5 | Medium gray sandstone with partially 26.47 49.19 42.06 37
healed and calcite healed fractures, (168.5) | (7134) (6.10)
generally 25 degrees to the core axis and
one 50 degrees to the core axis.

2la 79 Dark gray siltstone with sandstone 26.39 19.49 28.27 35
layers. The siltstone contains many (168.0) | (2827) 4.10)
hairline fractures parallel to the bedding,
about 65 degrees to the core axis.

22a 87.5 | Medium gray sandstone with several 26.63 45.24 65.02 31
calcite healed hairline fractures, 12 and (169.5) | (6562) (9.43)
62 degrees to the core axis.

24a 98 Medium gray sandstone with partially 26.66 75.24 66.33 .30
healed and calcite healed fractures about | (169.7) | (10,912) (9.62)
40 degrees to the core axis.

25a 105 | Medium gray massive sandstone 26.67 136.76 68.95 35

(169.8) | (19,835) | (10.00)




Boring 98-24a

Sample | Depth Description Density ucC Modulus | Poisson’s
ID Strength Ratio
(Nm’) | (Mpa) | (Gpa)
() (e | (ps) | (x10°psi)
6a 33 Massive tan sandstone with an unhealed 26.27 54.48 NA? NA
fracture about 672 degrees to the core (167.2) | (7901) 11.65 .07
axis. (1.69)
Ta 38 Medium dark gray fine sandy siltstone 26.53 106.30 45.99 33
with a calcite healed hairline fracture (168.9) | (15,417) 6.67)
about 15 degrees to the core axis.
8a 48 Dark gray massive fine sandy siltstone 26.48 113.86 48.54 31
with no visible fractures. (168.6) | (16,514) (7.04)
Direct Shear Tests
Boring 98-21
Sample | Depth Description Initial Joint Final Joint
ID (fH) Strength Strength
S 0j S 0j
(Kpa) (degrees) (Kpa) (degrees)
(psi) (psi)
20a 45 Planar bedding joint in dark gray 6.9 23.8 13.8 23.7
claystone. (1.0) 2.0)
31b 98 Planar parting between gray sandstone 42.1 333 24.8 32.1
and dark gray fine sandy siltstone. 6.1) 3.6)
34b 123.5 | Planar calcite coated joint in medium dark 49.0 36.8 29.0 38.1
gray fine sandy siltstone. _ (7.1 “4.2)
36a 133 Planar bedding plane joint in dark gray 53.8 28.6 20.0 24.5
claystone. (7.8) 2.9
36b 135.5 | Planar bedding plane joint in a thin dark 7.6 27.0 28.3 23.9
gray claystone bed. (1.1 4.1)
Boring 98-22
Sample | Depth Description Initial Joint Final Joint
ID () Strength Strength
S 0j S 0j
(Kpa) | (degrees) | (Kpa) | (degrees)
(psi) (psi)
19a 51 Slightly rough, oxide coated joint in 84.1 38.5 13.8 30.1
medium gray sandstone. (12.2) 2.0)
19b 55 Irregular Vee shaped joint in dark gray 26.2 36.7 33.8 27.2
siltstone with a slight oxide coating. (3.8) 4.9)
25b 86 Planar calcite coated bedding plane joint 53.8 35.6 31.0 30.1
in dark gray claystone. (7.8) 4.5)
25¢ 91.5 | Planar calcite coated bedding plane joint 14 20.3 24.1 229
in dark gray claystone adjacent to a 0.2) 3.5)
claystone/siltstone contact.




Boring 98-23

Sample | Depth Description Initial Joint Final Joint
ID (ft) Strength Strength
| NP ERR
(Kpa) | (degrees) | (Kpa) | (degrees)
(psi) (psi)
7a 17.5 | Slightly rough joint in tan sandstone with 24.1 332 33.8 292
a light tan clay or silt coating. 3.5 “4.9)
7b 17.7 | Slightly rough joint in tan sandstone. 60.0 41.9 47.6 26.6
8.7 6.9 | .
17b 58 Planar calcite coated joint in dark gray 15.2 29.6 303 27.9
claystone. 2.2) “4.4)
24a 96.5 | Planar calcite coated joint in dark gray 182.0 354 379 28.5
claystone/siltstone. (26.4) (5.5
26a 103.5 | Planar calcite coated bedding joint 35.9 31.6 19.3 28.6
between dark gray claystone and siltstone. 5.2) 2.8)
26b 104.5 | Undulating calcite coated joint in dark 85.5 26.9 96.5 21.0
gray claystone. (12.4) (14.0)
30a 128 | Slightly wavy joint in medium dark gray 87.6 31.1 47.6 23.8
fine sandy siltstone. (12.7) (6.9)
Boring 98-24
Sample | Depth Description Initial Joint Final Joint
ID (619) Strength Strength
S 0j S 0j
(Kpa) (degrees) | (Kpa) (degrees)
(psi) (psi)
21b 79 Planar bedding plane joint in dark gray 2.8 244 23.4 23.2
claystone at a claystone/siltstone interface. 0.4) (3.4)
21c 80 Planar bedding plane joint in dark gray 9.0 23.8 152 24.1
claystone. (1.3) 2.2)

Sample Behavior and Test Interpretation

Unconfined Compression Tests

A large range of strengths were measured in this suite of tests. The sandstone
samples appeared to result in the largest variation of strengths, ranging from 19.00 Mpa
(2256 psi) to 140.75 Mpa (20,414 psi). The sandstone samples were decidedly stronger
than the other samples, with the exception of the fine sandy siltstones which could also be
quite strong. The claystones and clayey siltstones were significantly weaker than the
sandstones, with strengths ranging from 11.57 Mpa (1678 psi) to 37.22 Mpa (5398 psi).

Within each category of rock, the strengths were highly dependent on the extent
of jointing, the degree of healing on the joints, the number of joints, and the orientation of
the joints. Often joints which appeared to be well healed with calcite were only partially
healed and were the weak link in the rock. A few samples failed along joints which were
so fine that they were not visible on initial inspection. Thus the condition, orientation,




and number of joints made it quite difficult to guess the sample strength from the sample
appearance. Some samples which appeared to be weak due to the large number of healed
joints were surprisingly strong, and conversely, samples which looked strong and intact
were significantly weakened by a very fine joint.

There appeared to be a trend between the width of the healed joints and the
sample strengths. Those samples which contained wide calcite healed joints appeared to
be stronger than those samples containing thin hairline healed joints. The narrower joints
generally appeared to be less well healed, with a poorly crystallized binder, whereas in
the wider healed joints, the calcite was more well developed, with fewer voids, and better
binding between the two sides of the healed joint.

The degree of weathering also significantly impacted the strength of the
sandstone. The weakest sandstone sample was a brown weathered sample, whereas the
strongest sample, with an order of magnitude greater strength, was a gray unweathered
specimen.

One question which arose during this testing program was, “What spatial
correlation is there between samples strengths?” A few pieces of core were supplied from
which a number of samples could be cut. Since only one sample was asked from each
length of core, the questions naturally arose, “Does it matter from which section of the
core the sample is taken?” and “What might the strength variation be?”.

In an effort to shed some light on these questions, three samples were cut from
one intact piece of core. Boring 98-22, Samples 21a, 21a(b) and 21a(c) were cut from an
18” length of core and were therefore immediately adjacent to each other in this run of
core. The rock appeared to be quite similar from sample to sample, and it was expected
that the strengths would be similar as well. The first sample (21a) which was initially
chosen to perform the requested test, was significantly weaker, with a strength of 20.89
Mpa (3030 psi) than the other two samples 7269 Mpa (10,543 psi) and 67.20 Mpa (9746
psi). This variation in strength highlights the problems with estimating the strength of a
rock mass from a limited number of tests. Clearly, even in this spatially limited grouping
of samples, the strength variation was quite high, even though the rock looked quite
similar from sample to sample. This insight indicates that a probabilistic analysis might
be more suitable than a deterministic one.

Elastic Modulus Tests

The moduli measured in this suite of tests seemed to correlate well with the
unconfined compressive strength. The high strength samples had high moduli (e.g.
Boring 98-22 Sample 29a had a strength of 140.75 Kpa (20,414 psi) and had a modulus
of 68.95 Gpa (10x10° psi)) and the low strength samples had low moduli (e.g. Boring 98-
23 Sample 20b had a strength of 17.94 Kpa (2602 psi) and a modulus of 14.75 Gpa
(2.14x10° psi)).

The Poisson’s ratios generally ranged from about .21 to .36, with a few values
exceeding this range. The variation of the Poisson‘s ratios may well be due to the
anisotropic and nonhomogeneous nature of the samples. This anisotropy was clearly
evident when the measurements from the two axial deformation gauges were compared to
each other. It was unusual for these two gauges to have the same load-displacement slope.
Often tests had to be repeated, after repositioning the axial gauges to result in the



measurement of more comparable axial strains. Since these two measurements were
averaged together for the stress-strain plots, this measure of sample anisotropy was
hidden, but could be seen in the raw data files.

A few of the Poisson’s ratios may be misleading (Not Applicable - NA - in the
tables above) due to the heterogeneity of the samples. In the case of Boring 98-23,
Sample 20a, the sample consisted of two distinct rock types. The axial gauge monitored
the deformations of one rock type, whereas the radial gauge was mounted on the other
rock type. Unfortunately, no other gauge arrangement was possible, and the Poisson’s
ratio derived from this test is most likely incorrect.

Direct Shear Tests

For the most part, this suite of tests demonstrated that the sandstone joints had
higher friction angles than the siltstone or claystone joints. Joints in neither rock type had
significant shear strength intercepts. The sandstone (or sandy siltstone) friction angles
ranged from 26.6 to 38.1 degrees with an average of 31.2 degrees, whereas the siltstone
and claystone sample friction angles ranged from 21.0 to 30.1 degrees with an average
friction angle of 25.3 degrees. (All are final joint strengths.)

In all but a few cases, the shear strength (as measured by the friction angle)
decreased with shear displacement from the initial to the final strengths. Those samples
which strengthened slightly may have been poorly mated at the start of the test and the
slight strengthening may have been due to the sample halves grinding together,
improving the mating as the samples sheared.

Conclusion

This testing program clearly highlighted the large variability in rock strength
which is primarily attributable to the pervasive jointing found in this rock mass. This
jointing implies that the rock mass strength and the mode of failure depends strongly on
the orientation of the loads relative to the joints and the orientation of the joints with
respect to any free surfaces into which block masses can move. Strengths measured in the
unconfined tests are suitable for vertical loadings. Other load orientations may result in a
weaker or stronger rock mass.

The hairline fractures appeared to be the weakest feature of these rocks. These
Joints were often quite difficult to see, and yet significantly weakened the rock, resulting
in failure along these nearly invisible joints.

The claystone was generally weaker than the sandstone. Since the claystone often
occurred in thin bedding planes within the sandstone, it might be prudent to account for
the claystone strengths rather than relying on the sandstone strengths in any engineering
analysis. If the claystone interbeds are present, failure would be more likely to occur on
these surfaces than on similarly oriented sandstone joints.

A small set of unconfined tests at a depth of 70-71 feet in Boring 98-22 in intact
sandstone demonstrated the inherent variability of the rock strength, even in samples with
similar appearance and taken immediately adjacent to each other. This observation

10



indicated that a probabilistic approach might be suitable for analyzing the rock mass, and
that the high strength values should not be relied upon for the support purposes, although
they need to be accounted for when considering the effort needed to create an excavation.

for Test IUnlimited

ISAS
Dr. Anders Bro
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Test
Unlimited

Modulus Determination of Rock Core
(in accordance with ASTM D3148)

Test Equipment

The samples are cut to length using an MK saw with a 14 inch diameter
continuous rim diamond blade. The ends of the samples are ground flat and parallel to
each other using a Norton surface grinder and a diamond wheel. The samples are held in a
cylindrical sample holder which in turn is clamped in a Vee block and held to the
grinding table. This arrangement precisely orients the sample so that the end surfaces are
ground flat and parallel to each other (within a tolerance of 0.0005 inches across an HQ
size sample).

An 8-inch digital Mitutoyo caliper (with a resolution of 0.0005 inches) is used to
measure the sample diameters. A Starrett height gauge (with a resolution of 0.001 inches)
standing on a flat granite plate is used to measure the sample heights and a Federal dial
gauge (with 0.0001 inch gradations) is used to determine the planarity of the sample ends.

A stiff, 4-post, 200 kip press fabricated by GTU is used to load the specimens.
The loading platens consist of one fixed platen and one spherical seat (both made by
GTU). The platens have the same diameter as the nominal core diameter.

The pressure is applied to the loading ram using a computer controlled loading
system fabricated by GTU. The load is monitored with a suitably sized load cell. Four
load cells can be incorporated into the system, a 200 kip cell, a 50 kip cell, a 10 kip cell
and a 2 kip cell. The three highest capacity cells are shear web cells made by Interface,
Inc. and the 2 kip cell is a shear web cell fabricated by Lebow.

The axial displacements are measured using a pair of clip gauges (fabricated by
GTU) with a gauge length of 2 inches. The change in sample diameter is measured with a
pair of LVDTs mounted perpendicular to the core axis on a floating ring. These two
LVDTs are mounted 90° apart, thus measuring two orthogonal diameter changes. These
gauges devices employ Schaevitz + 0.02 inch stroke LVDTSs to measure the
displacements. .

The time, axial load and axial and circumferential displacements are monitored
using a Computer Boards, Inc. Data Acquisition System (CIO-DAS1600/16) which has a
16 bit resolution and can monitor up to 16 single ended channels. The LVDTs are
conditioned using Sensotec Model SA-AC LVDT conditioners. The load cell is
conditioned with a Pacific Instruments Model 8650, F2 strain gauge conditioner.

Test Procedure

A representative section of core is identified for testing. It is cut to length (with a
length to diameter ratio of a little more than 2:1) and the ends are ground flat and parallel.
If the sample is very weak, special techniques need to be used to prepare the sample ends
with plaster or capping compound. The sample diameter and lengths are measured to

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623



determine the sample area and to evaluate the planarity and parallelness of the surfaced
ends.

Power is applied to the data acquisition system and signal conditioners at least one
hour prior to testing to permit the electronics to reach thermal equilibrium. Once
stabilized, the load cell conditioning system is adjusted with the help of a shunt
calibration resistor. The LVDT conditioners are also adjusted (the excitation, phase, zero
and gain) with the help of a Mitutoyo digital micrometer, LVDT holding jig and a
Hewlett Packard Model 3455A Digital Voltmeter.

The sample is installed in the loading frame, along with the loading platens. The
two axial clip gauges and the radial gauges are attached to the sample and properly
adjusted. The loading piston is then extended until a small load is applied to the sample.

The data acquisition system is directed to start acquiring data and the loading ram
is slowly advanced under computer control. Loading continues until an indication of
reaching the nonelastic region is seen (by a departure from linearity in the load-
displacement curve) or until a clearly linear trend has been established.

All of the data are recorded in a computer data file which includes a title block
identifying the client, job, sample and sample dimensions. The data block includes data
legends and units along with columns of time, axial load, axial displacement, and change
in circumference. These files are used to calculate the sample stresses and strains and
develop computer generated plots of the sample behavior.
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Test
Unlimited

Unconfined Compression Test of Rock Core
(in accordance with ASTM D2938)

Test Equipment

The samples are cut to length using an MK saw with a 14 inch diameter
continuous rim diamond blade. The ends of the samples are ground flat and parallel to
each other using a Norton surface grinder with a diamond grinding wheel.

A Starrett height gauge standing on a flat granite plate is used to measure the
sample heights and a Starrett dial gauge mounted to the height gauge is used to determine
the planarity of the sample ends. An 8-inch Mitutoyo caliper is used to measure the -
sample diameters.

GTU's 200 kip loading frame is used to load the specimens. The loading platens
consist of one fixed platen and one spherical seat (both made by GTU). The platens have
the same diameter as the nominal core diameter.

The pressure is applied to the loading ram using a computer controlled loading
system fabricated by GTU. The load is monitored with a suitably sized load cell. Four
load cells can be incorporated into the system, a 200 kip cell, a 50 kip cell, a 10 kip cell
and a 2 kip cell. The three highest capacity cells are shear web cells made by Interface,
Inc. and the 2 kip cell is a shear web cell fabricated by Lebow. B

The axial displacement is monitored using a + 0.1 inch stroke Schaevitz LVDT
measuring the displacement between the fixed pedestal just above the load cell and the
bottom loading platen immediately adjacent to the specimen. Thus the measured axial
displacement includes the deformation of the load cell.

The time, axial load and axial displacements are monitored using a Computer
Boards, Inc. Data Acquisition System (CIO-DAS1600/16) which has a 16 bit resolution
and can monitor up to 16 channels. The LVDT is conditioned using a Daytronics Model
9130 LVDT conditioner. The load cell is conditioned with a Pacific Instruments Model
8650,F2 strain gauge conditioner.

Test Procedure

A representative section of core is identified for testing. It is cut to length (with a
length to diameter ratio of a little more than 2:1) and the ends are ground flat and parallel.
If the sample is very weak, special techniques need to be used to prepare the sample ends
with plaster or capping compound (many innovative procedures are required to prepare a
weak rock sample). The sample diameter and lengths are measured for determining the
sample area and to evaluate the planarity and parallelness of the surfaced ends.

Power is applied to the data acquisition system and signal conditioners at least one
hour prior to testing to permit the electronics to reach thermal equilibrium. Once
stabilized, the load cell conditioning system is adjusted with the help of a shunt
calibration resistor. The LVDT conditioner is also adjusted (the null, zero, span and
symmetry) with the help of a Mitutoyo digital micrometer and LVDT holding jig.
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The sample is installed in the loading frame, along with the loading platens and
the LVDT is properly positioned to maximize its travel during the test. The loading
piston is extended until a small load is applied to the sample.

The acquisition is directed to start acquiring data and the loading ram is slowly
advanced under computer control. If failure is catastrophic, the test is terminated
immediately after failure. If the failure is plastic, the test continues until a post-peak
plateau develops.

The loads and displacements are printed on the computer screen along with a plot
of axial load vs displacement. Thus one has a clear image of the sample behavior at any
stage of the test. ,

All of the data are recorded in a computer data file which includes a title block
identifying the client, job, sample and sample dimensions. The data block includes data
legends and units along with columns of time, axial load and axial displacement. These
files are used to develop computer generated plots of the sample behavior.
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Test
Unlimited

Direct Shear Test of Rock Core
(in accordance with the ISRM Suggested Method)

Test Equipment

The samples are cut to size using an MK Model 2001 "Brick Saw" using a 14 inch
diameter continuous rim diamond blade.

A Mitutoyo caliper is used to measure the dimensions of the sample. A carpenter's
profile gauge is used to transfer the joint surface profile to the data sheet.

The shear box (see accompanying figure) is one designed and fabricated by GTU.
It consists of a tall reaction A-frame which applies the normal force to the sample. A
column pivots at the top of the A-frame and bears against the sample at the bottom of the
A-frame. Thus there is little resistance to shear (which develops in roller bearing
systems). A separate shear yoke is hung in balance at the level of the shear plane. Thus
the shear yoke does not contribute to the normal load on the sample. The normal and
shear loads are applied with hydraulic pistons. Either of two sized boxes can fit into the
loading frame, one for smaller core samples and another suited for large block samples.

The loads are monitored with load cells. (2, 10, and 50 kip cells can be used
depending on the level of loads encountered in the test.) One LVDT with a + 0.5 inch
stroke is used to measure the shear displacement. Three + 0.1 inch stroke LVDTs are
used to monitor the normal displacement of the sample. Two =+ 0.1 inch stroke LVDTs
are used to monitor the sideways movement of the sample.

The pressure is applied to the loading rams using a computer controlled loading
system fabricated by GTU. The normal load is measured by the data acquisition system
and compared to the desired load. Two normal loading systems can be used. For normal
laods less than 2000 1b, a pneumatic system is used for finer control of the load. For laods
above this range, a hydraulic system is used. The control system outputs a signal to the
pneumatic or hydraulic system to increase or decrease the normal load toward the desired
value. The shear load is applied by injecting hydraulic oil into the shear loading system at
a constant rate.

The time, shear load, normal load, and six displacements are monitored using a
Computer Boards, Inc. Data Acquisition System (CIO-DAS1600/16) which has a 16 bit
resolution and can monitor up to 16 channels. The LVDTs are conditioned using
Daytronics Model 9130 LVDT conditioners. The load cells are conditioned with Vishay
Model 2120 strain gauge conditioners.

Test Procedure

The sample is trimmed to a suitable size to fit the chosen shear box. If the sample
is an open joint which can be taken apart without changing the properties of the joint,
three joint profiles are taken from the sample using a profile gauge. Otherwise, these
profiles are taken after testing the sample. The dimensions of the shear surface are
measured using a caliper. These measurements are used to estimate the sample area and
thus the required normal loads during the test.

If required, the sample is tied together using tape, thread or string to maintain the
sample integrity. The sample is positioned in one shear box half so that the shear surface
extends 1/4 inch above and parallel to the lip of the shear box half. Positioned thus,
hydrostone (a strong plaster) is poured into the box to pot the sample in the box half.
Once the plaster has set, the box half is inverted and placed on the second box half. 1/2
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inch spacers are used to separate the box halves. Hydrostone is then used to pot the
second half of the sample. Once the plaster has hardened, the sample is installed in the
shear loading frame and any tape, thread or string which is holding the sample halves
together is cut.

Power is applied to the data acquisition system and signal conditioners at least one
hour prior to testing to permit the electronics to reach thermal equilibrium. Once
stabilized, the load cell conditioning systems are adjusted with the help of shunt
calibration resistors. The LVDT conditioners are also adjusted (the null, zero, span and
symmetry) with the help of a Mitutoyo digital micrometer and LVDT holding jigs.

With the data acquisition system in a setup mode, the LVDTs are positioned and
the desired normal load is applied to the sample. The shear loading piston is extended and
a light seating load is applied (up to 100 Ib, depending on the level of normal load). -

Once the test setup is satisfactorily aligned, the data acquisition system is started
and the test proceeds under computer control. The loads and displacements are printed on
the computer screen along with a plot of shear load vs displacement. Thus one has a clear
image of the sample behavior at any stage of the test.

If a multistage test is being performed, the normal load is increased at the first
clear indication of shear failure. The final stage of testing proceeds until a clear shear
strength plateau develops or until the shear LVDT reaches its extreme limit (this limit is
usually on the order of 0.8 inches)

All of the data are recorded in a computer data file which includes a title block
identifying the client, job, sample and sample dimensions. The data block includes data
legends and units along with columns of time, shear and normal loads and shear, normal
and lateral displacements. These files are used to develop computer generated plots of the
sample behavior. -
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Modulus and Unconfined Compression Tests
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Geo

Test

Unlimited
DATA SHEET

Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /Y27 /43

Person performing the test: /4] ./ 73

Client: ~.~ 4o
Job: #HIET-SEaRR
SampleID: BIE-2 | < 244

Sample Description: M(_ﬂ WQ,J;N, ,ﬂ)ﬁ’< i Ak ey 0/ )
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Z2.385 |2 3288 #0209 | +.0002
Avg. diameter: 2.3 8 8 Avg. length: 5. 30O/
Samplearea : <4 v 79 Vdrato : 2.22

Sample volume(mj) 23,792

Sample weight (g) : /9% 2. 83

Density: ¢r3 9 2 9// w* = /47, 5»8? (1 g/in*=3.80951b/tt’)
Gauge length: z ovo 7

U

Comments: r QQ@L) //d*’Q@/l «17{304 (” (, Mz e

e B Y e it U

O

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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Axial Stress vs. Axial & Radial Strain

ELASTIC MODULUS TEST

SAMPLE ID: Boring: 98-21

Sample:26a Geo @
Depth: 72.5' Test 800 Peralta Ave
Medium gray sandstone with small claystone
chips creating a bedded appearance with Client:  Fugro West, Inc.
bedding about 45 degrees to the core axis. 5855 Olivas Park Dr.

MODULUS: 6,940,000 psi

POISSON'S RATIO: .27

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-21

Sample: 26a Geo @
Depth: 72.5' Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

DESCRIPTION
Medium gray sandstone with small claystone Client:  Fugro West, Inc.
chips creating a bedded appearance with 5855 Olivas Park Dr.
bedding about 45 degrees to the core axis. Ventura, CA 93003

STRENGTH: 11,426 psi

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998
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Test
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: /0/17/98
Person performing the test:  4) .73 /D
Client: F e ro
Job: RIRL 2| S 2Fa
Sample ID:
Sample Description: Dm ¢ Q¢ .qzi o M a«/oud s,o.i./\
so QDT

2
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celete . /
/
Sample Depth: - & Sample Condition:&;'&ﬁ SMﬂ “"‘Cf‘jij
d d, L L

2.387 12.385 T o907 |~ g0 !

2387 |2.38¢

2.28¢ |2.385 T ovei| T .ovo|

Z.085 (2.382

Z.37 |Z2.585 +.0009_| +,000(
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Sample area : & ¢/£8 Vdratio :2./%
Sample volume(in’) : 2 2. 883 .
Sample weight (g : IZ 4 o
Density : #¢/, z.n/y/,« 6 8.<p & (1 g/in®=3.80951b/8)
Gauge length: 2 .00 &—- ]
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800 Peralta Ave ,

San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-21
Sample:29a
Depth: 83'

DESCRIPTION
Dark gray claystone with a few irregular
sandstone lenses. Contains many calcite
healed hairline fractures parallel to the

bedding about 53 degrees to the core axis.

MODULUS: 4,170,000 psi
POISSON'S RATIO: .35

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-21
Sample: 29a
Depth: 83'

DESCRIPTION
Dark gray claystone with a few irregular
sandstone lenses. Contains many calcite
healed hairline fractures parallel to the

bedding, about 53 degrees to the core axis.

STRENGTH: 3787 psi

Geo

Test 800 Peralta Ave
Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998
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Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date:MZ 7/§7 4

Person performing the test:_/A 3 >

Client: Ec—ap
Job: _HeY-sFo BB
SampleID: J398-2) < 3 )a

Sample Description: : f A fa~4-— LM,fQ\ B
= //bt«;&wu Y ¢ Py =
= Os % Vs M 22 ‘f°07"’(—c/ Tt Akt s

4 i (
Sample Depth: 5 7 Sample Condition: W S\Wuo—uﬁf
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Avg. diameter ;: 2.374 Avg.length: 5253 a5/ /4
Sample area : g}g_g A Vdratio : 2,7 | S (s fore (
Sample volume(in®) : 2 3, 252
Sample weight (g) : i
Density : /.04 §/n’~ //} Bt (1g/in*3.80951/tt") |
Gauge length: Z.000 £ N

Comments: —Fa’w /%ﬂ-.o %,,JM A/QJ«B b‘—\tﬂ—vﬁau

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623



5000

4000 —
'@ 3000 =
S ]
@ .
o 7
7 .
s 7
2000 —
< _

1000 —]

0 _|||||HI|‘||||HII11|II||||||‘||IHIIII‘||||HIII‘IHIIIl|I‘|I|||!IIIIIHIIHIIlHIIIIIIII
0.0005 0.0004 0.0003 0.0002 0.0001 0.0000 0.0005 0.0010 0.0015 0.0020
Radial Strain (in/in) Axial Strain (in./in.)
ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain
SAMPLE ID: Boring: 98-21
Sample:31a Geo
Depth: 97 Test 800 Peralta Ave
DESCRIPTION Unlimited SanLeandro, CA 94577
In one sample half, dark gray fine sandy
siltstone and siltstone interbedded with Client:  Fugro West, Inc.
claystone. The other half consists of claystone. 5855 Olivas Park Dr.
Bedding about 25 degrees to the core axis. Ventura. CA 93003
9
MODULUS: i .
6,410,000 psi Project: San Francisco Oakland Bay Bridge

POISSON'S RATIO: .29

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998




10000

9000

8000

7000

6000

IIII‘HHHIIl‘I|||||III‘IIIIIIIH‘IIIIIIIII‘

5000

4000

Axial Stress (psi.)

3000

2000

1000

|||||l|||‘||l|l|!II‘I|||||||||H|l||III}IIIHHII‘IIHI

-

0 Iillillll‘lIIIHJI!‘IIIIIIIII‘!HIIIIIIPIIHIII!I‘IIIIH|!IlHIl|!|1||IIIIVIIII1IIIHHII‘HHIHII’

0.000 0.001 0.002 0.003 0.004

0.005 0.006 0.007 0.008 0.009 0.010

Axial Strain (in./in.)

UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-21
Sample: 31a
Depth: 97'

DESCRIPTION

In one sample half, dark gray fine sandy
siltstone and siltstone interbedded with

claystone. The other half consists of claystone.

Bedding about 25 degrees to the core axis.

STRENGTH: 5236 psi

Geo @
Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998
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Test
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DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: /O/Z 7/”?5
Person performing the test: _£) . 73 =

Client: Ao Ao
Job: 2=
Sample ID: -2/ 2
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800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-21
Sample:32a
Depth: 106.5'

DESCRIPTION
Medium gray bedded sandstone with a
long claystone flake and two calcite
healed bedding plane fractures, and many
calcite healed hairline fractures perpendicular
to the bedding (50 degrees to the core axis).

MODULUS: 7,250,000 psi
POISSON'S RATIO: .22

Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-21

Sample: 32a Geo
Depth: 106.5' Test 800 Peralta Ave
nlimited San Leandro, CA 94577
DESCRIPTION Unlimi
Medium gray bedded sandstone with a Client:  Fugro West, Inc.
long claystone flake and two calcite 5855 Olivas Park Dr.
healed bedding plane fractures, and many Ventura, CA 93003
b

calcite healed hairline fractures perpendicular
to the bedding (50 degrees to the core axis).

STRENGTH: 8757 psi Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

‘Job Number: 98-42-0053

Test Date:  October 27, 1998




Geo

Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: (95 7/24

Person performing the test: 4 72,

Client: _Fo A
Job: H9F- = FARD

Sample ID:_R928-21 S 3da
Smmmn A,.fj\ el b
-»évv*‘v /,lé,\é M-’)’Z 1O e Come nprs

4 ( «
Sample Depth: / 22.. 5 Sample Condition:/l,e—{ymﬂ L’@‘ﬁ‘ej ot

g, 5, I L @
S

2.-.3950 |2.7%) - . 00L& ()] i ’/
Z2.38% |2.387 F.00D 1 | + . ovof | e
2382 |z 287 i ;

Avg. diameter: 2,3 88 Avg. length : 5, <4 7

Sample area : & ,4 73 Vdratio g 29 e

Sample volume(in®) : Y A

Sample weight ® : ga@ 1.3 -

Density : 44, Z8s//~« /{8 #CF‘ (1 g/in®=3.80951b/ft)

Gauge length: 2. 0op v \v %

Comments: J;Jﬂ—ﬁ % J,a\,_,‘/y O é\&a,QoQ /AW

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-21
Sample:34a
Depth: 122.5'

DESCRIPTION

Medium gray sandstone with a calcite
healed hairline fracture about 32 degrees
to the core axis.

MODULUS: 6,490,000 psi
POISSON'S RATIO: .32

Geo @
Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998
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Axial Strain (in./in.)

UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-21
Sample: 34a Geo
Depth: 122.5' Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

DESCRIPTION
Medium gray sandstone with a calcite Client:  Fugro West, Inc.
healed hairline fracture abput 32 degrees ) 5855 Olivas Park Dr.
to the core axis. Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 11,791 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998




Geo
Test

Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date:_/a/z— 7/?8

Person performing the test: 4 , T3>
Client: _ Fz A
Job: HT7FE- < corr

Sample ID: RZ7R-2 [ S z32.5Q ¢//{ W
Sample Description: e g - WAA/Q—L ST /,ﬂ,v(_\ -
< _ o~ — (Lo~ (,c‘/ /61_ o . L

2¢° Cpic oA ak

/v
<

Sample Condition:_M g "‘W u~¢{,¢_;{3-

,
Sample Depth: /3 O

d, d, L I, ;
2,392 2.390 -, 009 &) | E
12.39/ 2. 388
z 376 12 388 +.000/ | *.000! o
2,.3%90 |2.390 ! ;
2. 38% |2.388 +o08 | O f\/%
Avg. diameter : 2.3 70 Avg. length: £ 3 ﬁg
Sample area :4f, ¢/@¢ n* Vdratio : 2,24 I
Sample volume(in’): 2. ¢/, 2 /7 |
Sample weight 1 /079, 2 ;
Denfity: Vg;',i‘%)é ¥/ 3 /42,0 (1 g/in*=3.80951b/8")
Gauge length' 2.0 (. \\\\_’_//

Comments EM E/\z /!/(Ae_a/) oa/uér cm\

%/

\

C

800 Peralta Ave ,

San Leandro, CA 94577

Tel/Fax (510)638-6623
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Axial Strain (in./in.)

ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-21
Sample:35a
Depth: 130'

DESCRIPTION

Medium dark gray fine sandy siltstone to
sandstone with a few claystone inclusions
and one non-continuous calcite healed joint,
about 24 degrees to the core axis.

MODULUS: 7,810,000 psi
POISSON'S RATIO: .32

Geo

Test 800 Peralta Ave
Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-21
Sample: 35a Geo
Depth: 130’ Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

DESCRIPTION
Medium dark gray fine sandy siltstone to Client:  Fugro West, Inc.
sandstone with a few claystone inclusions 5855 Olivas Park Dr.
and one non-continuous calcite healed joint, Ventura, CA 93003

about 24 degrees to the core axis.

Project: San Francisco Oakland Bay Bridge

STRENGTH: 13,580 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 27, 1998




DIRECT SHEAR TESTS

Direct Shear Tests




Geo
Test
Unlimited DATA SHEET

Direct Shear of Rock (ISRM) o
Date: "J/>.1/" ag

Person performing the test: /] 3 —o

Client: [ . co

Job: HQZ- SeoldB

Sample ID: RRIR-2 | S 20a

Sample Description: (o WMA\/ {AM {,CW!" P 0. '_j}: .
Q

a
Sample Depth: _ 45"’ Sample Water Condition: _{z.~z,  rel) ¢ ., &0 . . 4
Sketch of Shear Surface Location of LVDTs on top shear box
i

A ! * — _'_('35‘(/!68‘/1
TS & ¢

. 4. 4oz *
Sample area: _ 7 75 /. Estimated Top Box Weight:
Measured Top Box Weight: _ /55 .2/,

On 25 £ /50

F. 10 330 (/0 %
Fow, 95 35 44¢s2b

Joint
Profiles

Summary of Test Results
Rate of Loading S;:
Shr. Displ. Rate ¢
Normal Stress '
Shear Strength

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-21
Sample:20a

Planar bedding joint in dark gray claystone.

Depth:

45'

DESCRIPTION

Geo
Test

800 Peralta Ave

Unlimited SanLeandro, CA 94577

Normal Stress ~ Shear Strength
Initial 25 12
77 35
151 67.5
Final 28 14
82 38.5
166.5 75

Client:

Project:

Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:

October 28, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-21
Sample:20a
Depth: 45'

DESCRIPTION
Planar bedding joint in dark gray claystone.

Shear Intercept  Friction Angle

Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

(psi) (degrees)
Initial 1.0 23.8
Final 2.0 23.7

Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project:  San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 28, 1998




Geo

o
imited
nlimite DATA SHEET
Direct Shear of Rock (ISRM)
Date: / A/Z 9 /7 8
Person performing the test: /3 A >
Client: F::«.M ,
Job:  #92. £ CarRT
Sample D: _D7F-2 (S 21§ L ple—< ,
Sample &escri tion: _<S#>, 0. - . ,@m{’»c [,)p,./\ 5 P ,Z{/z“'w»/\.u-\— G, e Q 7, .
ol éi’»é, S/()—\l/g/jn:f_: ,_—Q»-\ /L—LLUH-S';L:' e ¢
/ QO
n T
Sample Depth: 58 ' Sample Water Condition: Aecec e/ & etid —oo t
Sketch of Shear Surface Location of LVDTs on top shear box
e — D723y Al
,,/ o z 7 é
e
b 2.28% [
o =_ ! 2 u
o= 2.283 > 3¢
/\d L
A—;- /) - VA
=< 8
Sample area: &-C Estimated Top Box Weight:
Measured Top Box Weight: /.5, 7
on 25 7S 150 P
Fo 20 €390 j2¢o0lh
Fow, 199 L1y 1299 2
Joint —_—
Profiles - T TN T
, Summary of Test Results.
Rate of Loading NH
Shr. Displ. Rate @
Normal Stress
Shear Strength

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-21

Sample:31b
Depth: 98'

DESCRIPTION

Planar parting between gray sandstone
and dark gray fine sandy siltstone.

Normal Stress ~ Shear Strength
Initial 25.5 22
75 57
151 105
Final 29.5 22
88 59
176 114

Geo
Test 800 Peralta Ave
Unlimited San Leandro, CA 94577
Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project:  San Francisco Oakland Bay Bridge
East Span Replacement Project
Job Number: 98-42-0053
Test Date:  October 29, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-21

Sample:31b Geo
Depth: 98' Test 800 Peralta Ave
DESCRIPTION Unlimited San Leandro, CA 94577
Planar parting between gray .sandstone Client: Fugro West, Inc.
and dark gray fine sandy siltstone. 5855 Olivas Park Dr.

Ventura, CA 93003
Shear Intercept  Friction Angle

(psi) (degrees) Project: San Francisco Oakland Bay Bridge
Initial 6.1 333 East Span Replacement Project

Final 3.6 32.1

Job Number: 98-42-0053

Test Date:  October 29, 1998




Geo

b
nlimited
DATA SHEET
Direct Shear of Rock (ISRM) .
Date: /Q/Z 9/98
Person performing the test: £), 73 >
Client: Fo - o
Job: Y eP- <Forr
SampleID: TZ59&-2 | saqk .
Sample Description: Ploee  ~ ~ 0216, . ol - 0 ff : V‘%ﬁ*\‘ CQJ«—(/& o
: < a»/'uzQ?V s TG
Sample Depth: /2 3.5 i Sample Water Condition: ~2 ¢p s ref/ s trat Lo ot
Sketch of Shear Surface Location of LVDTs on top shear box
=238l £ d
2 357 #;\i
oz vy’
.50
s - (2.oc,x(5,aa? - &87"/9:
sl C
02 \/ ~ Sample area: _&, 72 80 Estimated Top Box Weight:
5,0/ » } 2.35¢ Measured Top Box Weight: /&. %
N 28 1
Cn 2,5* 15 0
Fn 207 lzdz ﬁ:
Fnw, 19/ 05 /22¢
PJ"I;‘E‘ I TN
rofiles ~ e R
Summary of Test Results
Rate of Loadin, S;:
Shr. Displ. Rate @
Normal Stress o
Shear Strength

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623 -
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-21

Sample:34b Geo
Depth: 123.5' Test 800 Peralta Ave
DESCRIPTION Unlimited San Leandro, CA 94577
Planar calcite coated joint in medium
dark gray fine sandy siltstone. Client:  Fugro West, Inc.

5855 Olivas Park Dr.

Normal Stress ~ Shear Strength Ventura, CA. 93003

Initial 25.5 25.5 Project: San Francisco Oakland Bay Bridge
75.5 64.5 East Span Replacement Project
153 121
Final 275 25.5 Job Number: 98-42-0053
85.5 71.5
171 138 Test Date:  October 29, 1998
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DIRECT SHEAR TEST
Failure Envelope
SAMPLE ID: Boring: 98-21
Sample:34b Geo
Depth: 123.5' Test 800 Peralta Ave
Planar calcite coated joint in medium Client:  Fugro West, Inc.
dark gray fine sandy siltstone. ) 5855 Olivas’Park Dr
Ventura, CA 93003
Shear Intercept  Friction Angle
si egrees Project: an Francisco Oakland Bay Bridge
psi deg Project: SanF isco Oakland Bay Bridg
Initial 71 36.8 East Span Replacement Project
Final 42 38.1

Job Number: 98-42-0053

Test Date:  October 29, 1998




Geo
Test

Unlimited " DATA SHEET
Direct Shear of Rock (ISRM)
Date: /0/2% /%8

Person performing the test: /) 1> 0O

Client: (= < o
Job: HI2 ) SFORR

SampleID: VBI98-2/ S 3éa ' , P
Sample Description: }n »,,(( oAO— Qp,, e A /Lr P ﬁ,_,\ S e [ 76 .
Al T T < R R N
Sample Depth: _ / 3.3 Sample Water Condition: Ae ,,", U £. =t o nar A
Sketch of Shear Surface Location of LVDTs on top shear box
. J
. X D 37
N T “)"
2.375
N / sl o
~— br2I73 A =5
TTr i
JF - L = 57
P
Sample area: S.9¢7 Estimated Top Box Weight:
Measured Top Box Weight: _//,.( /4>
on @ 25 75 150

Fn 137 4l gz
Fn—WI, /2—[ 535 QOQ /é()

~——
Joint -
Profiles —
~—
Summéry of Test Results
Rate of Loading ' Si:
Shr. Displ. Rate :
Normal Stress
Shear Stre%tla

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-21
Sample:36a

Depth:

133

DESCRIPTION

Planar bedding plane joint in
dark gray claystone.

Geo

Test 800 Peralta Ave
Unlimited San Leandro, CA 94577

Normal Stress ~ Shear Strength
Initial 25 20.5
75.5 50.5
151 89.5
Final 27.5 15
82 41
163 71

Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 29, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-21
Sample:36a Geo
Depth: 133' Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

DESCRIPTION
Planar bedding plane joint in Client:  Fugro West, Inc.
dark gray claystone. 5855 Olivas Park Dr.

Ventura, CA 93003
Shear Intercept  Friction Angle
(psi) (degrees) Project: San Francisco Oakland Bay Bridge

Initial 78 28.6 East Span Replacement Project

Final 2.9 24.5

Job Number: 98-42-0053

Test Date:  October 29, 1998




Geo
Test
Unlimited DATA SHEET

Direct Shear of Rock (ISRM)
Date: /0/2.7/‘?,8

Person performing the test: £) T3 ~o

Client: - h—( o

Job: .
Sample ID: —Z ] S
Sample Descnptlon %: ﬁr—( A ﬁ,\ , ,/,)m 'by'\_ a it pie Yy /_’/f/ .
} A 4] &)
Sample Depth: ) 35, 5~ Sample Water Condition: 4t e iref) & X747 ) v ezt
Sketch of Shear Surface Location of LVDTs on top shear box
D 2377
238 Sl
2272 /
j =23 77 - 0
=z &Y
AL sygy
- ;; “ ‘% - 4
PRREX
Sample area: <. (G 1~ Estimated Top Box Weight:
Measured Top Box Weight: /£, 3
7

On zZs 75  JSo LS

Fo 137 411 Ba21

Fow, J2) 395 Ko¢ ib

L o
Joint
Profiles : — ————
) —m——
R —
Summary of Test Results
Rate of Loadin, Sj:
Shr. Displ. Rate @
Normal Stress '
Shear Strength

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-21
Sample:36b

Depth:

135.5'

DESCRIPTION

Planar bedding plane joint in a
thin dark gray claystone bed.

Geo

Test 800 Peralta Ave
Unlimited SanLeandro, CA 94577

Normal Stress  Shear Strength
Initial 25.5 14
76 40
151 78
Final 27.5 16
82 41
166 717.5

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 29, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-21

Sample:36b
Depth: 135.5'

DESCRIPTION

Planar bedding plane joint in a
thin dark gray claystone bed.

Shear Intercept  Friction Angle

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

(psi) (degrees)
Initial 1.1 27.0
Final 4.1 23.9

Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 29, 1998
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KODAK Color Control Patches

SO - Fast Span Replacement Project
Fugro - Earth Mechanics
Unconfined Compression Test Sample
Boring: 98-21 Depth: 72.5° Sample: 26a

- Last Span Replacement Project

I'ugro - Earth Mechanics ™ -
Unconfined Compression Test Sample

Boring: 98-21 Depth: 72.5° Sample: 26a

SO




KODAK Color Control Patches

SEORI - Fast Span Replacement Pfujcg.\
Fugro - Earth Mechanics
Uncontined Compression Test Sample
Boring: 98-21 Depth: 83° Sample: 29a

KODAK Color Control Patches

SFOBB - |

“ast Span chl‘aceme
: Fugro - Earth Me

Unconfine
Boring: 98-

nt Proje(;t
; chanics
d ( Ompression Test Sample
= S

21 Depth: 83 Sample: 29,




KODAK Color Control Patches

SO - Fast Span Replacement Project

Fugro - Earth Mechanics
Uncontined Compression Test Sample

Boring: 98-21 Depth: 97° Sample: 31a

o O1313 - Fast Span Replacement p
FFugro - Earth Mechanies
Unconfined Compression Test Sample

Boring: 98-21 Depth: 97° Sample: 31a

roject




KODAK Color Control Patches

SEOREB - Fast Span Replacement Project
Fugro - Earth Mechanics

Uncontined Compression Test Sample

Boring: 98-21 Depth: 106.5° Sample: 32a

SFOBB - East Span chlaccmf:m Project
Fugro - Earth Mechanics

[ incunl'm;-d Compression ‘Test Sample

Boring: 98-21 Depth: 106.5° Sample: 32a




SEOBE - Fast Span Replacement Projecy
Fugro - Earth Mechanics

Unconfined Compression Test Sample

Boring: 98-21 Depth: 122.5° Sample: 34a

<1138 - East Span Replacement Project
Fugro - Earth Mechanics

Unconfined Compression Test Sample

Boring: 98-21 Depth: 122.5° Sample: 34a




KODAK Color Control Patches

SEOBB - East Span Replacement Project
IF'ugro - Earth Mechanics
Unconfined Compression Test Sample
Boring: 98-21 Depth: 130 Sample: 35a

SFOBEB -

East Span Replacement Project
FFugro - Earth Mechanics
Unconfined Compression Test Sample
Boring: 98-21 Depth: 130° Sample: 35a

e




KODAK Color Controi Patches

SIFOBB - East Span Replacement Project
IF'ugro - Farth Mechanics
ircet Shear Test Sample

Boring: 98-21 Depth: 45" Sample: 202

B




KODAK Color Control Patches

<FOBB - East Span Replacement Project
FFugro - Earth Mechanics
Dircct Shear Test Sample
0%-21 Depth: 123.5° Sample: 34b

SFOBB - Fast Span Replacement Project
Fugro - Earth Mechanics
Direct Shear Test Sample
Boring: 98-21 Depth: 133" Sample: 36a



S1'OBB - East Span Replacement Proj
Fugro - Farth Mechanics
Direct Shear Test Sample
Boring: 98-21 l)cpl]li 1353 Sumplc: 36b




BORING 98-22

BORING 98-22




Modulus and Unconfined Compression Tests
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GCO

Test
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: /0//8 */7/4%
Person performing the test: 4. T3ro
Client: F o= ro

Job: HG2 - SFOBD
Sample ID: 398 -22 = /{a
Sample Description:

/o WWM«

\/ (4..4/'»{/ ((u'.v-(«(} ) .

/

Sample Depth: X5

Sample Condition: /M,a@u){ﬁ £ W . ~\o<;/f‘

d, d, l; L
2.39¢ 2.390 - ovt | - . 00D |
2. 395 | 2.37%

2.397 | 2.3%¢ Z ovo ! il 2z2Y]
2.375 12.3%7
2.397 2.39% + o010 K¢,
Avg. diameter:_2 .395 Avg. length: 4. 792
Samplearea : ¢.S05 Vdratio : 2.6 (.
Sample volume(in’) : 2 1,588
Sample weight (g) : 93/,2
Density : 4/3. 139/~ *= /{4, Spcd  (1g/in’=3.8095Ib/f’)

Gauge length: 2,060 i

Comments:

800 Peralta Ave ,

San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:16a
Depth: 35'

DESCRIPTION

Tan weathered massive sandstone.

MODULUS: 2,780,000 psi
POISSON'S RATIO: .31

| Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22
Sample: 16a
Depth: 35'

DESCRIPTION

Tan weathered massive sandstone.

STRENGTH: 5217 psi

Geo

Test 800 Peralta Ave
Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




Geo
Test
Unlimited

DATA SHEET

Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: M/ gs, /‘7/ 78

Person performing the test: A ’T{ —t>

Client: F g0

Job: H@z > SForRy
SampleID: R93-272. S /7l
Sample Description:_ /3¢ e Ao

el g (BT AT

Wt < (//[f,.l) !r}sbz}('[«.u‘?)(, 0.0 f/é/‘-"\;ﬂwud

I4 N I'd
Sample Depth: S8 .5 Sample Condition: M &'@J roeet

dl dz ll 12
2.078 | 2.38¢ —.00( | ~ o2
2.382 2.389
2.3861 | 2,385 +. 0001 | £ .00 |
2.382 | 2.38¢9
2.386 | 2.288 4001 | 4oz

Avg. diameter: 2,5 83 Avg. length: 5,332
Sample area : ¢, y/o Vdratio : 2 2 ¢
Sample volume(in”) :_2. 3, 78 /

v Sample weight () : /o) 4. 5
Density : ¥2.6Cg /in>> J42 . 800 (1 g/in’=3.80951b/ft")
Gauge length: 2,000 L., !

N

Co:?nents: %'IO/O e ) ean a,,ﬂ a,A»-——z/Q/Q M—,M}
0]

o Bad fa,o A ﬂﬂ?"’—\o)
\ Jo)

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:17a
Depth: 38.5'

DESCRIPTION

Olive gray sandy siltstone with a few
yellowish tan fine sandstone inclusions
and a few partially healed fractures.

MODULUS: 2,240,000 psi
POISSON'S RATIO: .20

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22
Sample: 17a
Depth: 38.5'

DESCRIPTION

Olive gray sandy siltstone with a few
yellowish tan fine sandstone inclusions
and a few partially healed fractures.

STRENGTH: 3111 psi

- Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




Geo
Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /”//3 & ’9/‘/8
Person performing the test: /) . T3 o

Client: Fe. <4

Job: #9L-SFOBR

SampleID: _1578-22 s /8a

Sample Description: el poum cho. .9 ~— L 05 u/'}'-/l\ A

Ml’z L . P\ oo L 0.0 A, K
Ao { 53° 5. 22° 1® coe e, 4
Sample Depth: _ 48 ’ Sample Condition: /ijxxi(ﬂeo&ww
g, 3 I "
2.37% 2,297 - .goo07 (=)
2.3%¢ 2 3949
2.960 2.40 | I oool | £ .ovoy
2.40 2,401
2. Mol 2. Moz ~+ 00067 s

Avg. diameter : D , 400 Avg. length: $5.390¢

Sample area g S24 Vdrato : 2,2/
; Sample volume(in®) : 2 «/, 00 4

rao X sample weight (2) : /058 4o ,
Density :_4/¢/, 0?9///3: | ¢2.0 (1 g/in’=3.80951b/ft")
Gauge length: 2 .907> |

Comments: F;L;(-cﬁ IQ/VM(C\QM\ S = heaq az-&"“q) 32"
oA v Y |4 g
£

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:18a
Depth: 48'

DESCRIPTION

Medium gray sandstone with calcite
healed fractures 0, 32, and 53 degrees
to the core axis.

MODULUS: 7,580,000 psi
POISSON'S RATIO: .25

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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Axial Strain (in./in.)

UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22

Sample: 18a Geo
Depth: 48' Test 800 Peralta Ave
imi San Leandro, CA 94577
DESCRIPTION Unlimited San Leandro °
Medium gray sandstone with calcite Client:  Fugro West, Inc.
healed fractures 0, 32, ar}d 53 degrees 5855 Olivas Park Dr.
to the core axis. Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 11,934 psi East Span Replacement Project

Job Number: 98-42-0053

}Test Date:  October 19, 1998




Geo

Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /0//5 & ’9//?78
Person performing the test: 4 , T3 D

Client: /—.._¢ 4 =

Job: _HF2%- S FORT
Sample ID: _REE-22 S 20a.

Sample Degcription: 1~ 4. Ao VWWQM/ 4,«;@5&;&* .
g;i’ a- 7&“1 @ﬁé‘)&c‘&,\&l;@ /2y

€
Sample Condition: M £ trted reooed

Sample Depth: 59 ‘

4 d, L b
2.379 2.37¢ ~ %002 | .
2.399 2.3%¢ ; o
2.377 2374 z.ooo! | o, 000! ; ’
2,397 2,394 i Co
2.395 2.39 2 t.00° 7 .0 , P
Avg. diameter: 2,3 7 & Avg. length: 5,247 | .
Sample area : l-‘é‘ 509 Vdratio :2 2O l .
. Sample volume(in’) : 2.3, 748 P
notad Sample weight (g) : /04 9.9 i Do
Density: Y, [7g//n?: | LR 3pck (1 g/in*=3.80951b/ft) K |
Gauge length: .02, ' \//A/

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:20a Geo
Depth: 59" - Test 800 Peralta Ave

DESCRIPTION Unlimited SanLeandro, CA 94577
Medium gray massive sandy siltstone
with a few small claystone inclusions. Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
MODULUS: 4,900,000 psi Project: San Francisco Oakland Bay Bridge
POISSON'S RATIO: .34 East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22
Sample: 20a
Depth: 59'

DESCRIPTION

Medium gray massive sandy siltstone

with a few small claystone inclusions.

STRENGTH: 11,087 psi

Geo

Test 800 Peralta Ave
Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




Geo
Test
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /0//8 5\17/? 8

Person performing the test: /4] 73 y—

Client: M
Job: #22%Y S FoRER

Sample ID: 73983 - 2.2 S 2la . )
Sample Description: : poth o f /t‘””gf/véb
B e i 8 e i v i

Li

(4 .
Sample Depth: 70 Sample Condition: o e/

qd, d, ' l L

2.377 | 2,395 o208 | -~ ;o3
2.« 2.0
2.403 2.403 z 000/ + vpo
2. 403 | 2,40z
2. Y01 Z.{or +0207 | + ovvi
Avg. diameter: 2,50 | Avg. length: .24 ¢4
Sample area : 2,528 Vdratio : 2,)2
. , Sample volume(in’): 2 3,752 / !
v Sample weight (g) : /O ¥</,2_ .
Density : 4/ 3. 96 5/, 2= /¢, g 3 peF (1 g/in=3.80951b/1) |
Gauge length: 2 020 iv_ ! \Z\’__J %

Comments: ra-—fw ‘4/(;)/4}\{@4 e %;411\/\0/ EJVM

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:21a
Depth: 70'

DESCRIPTION

Medium gray sandstone with a
few axial fractures partially healed
with calcite.

MODULUS: 5,380,000 psi
POISSON'S RATIO: .25

Geo @
Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22
Sample: 21a Geo
Depth: 70’ Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

DESCRIPTION -
Medium gray sandstone with a Client:  Fugro West, Inc.
few axial fracftures p_artially healed 5855 Olivas Park Dr.
with calcite. Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 3030 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




Geo

Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: (0//8£.12 /78
Person performing the test: A . TS ro

Client: F—t«q o

Job: H@2 ' SFoBRR
Sample ID: A-22 =SzZla
Sample Descrnptlon Ve o

Y

A @ . Lo Q—( Zpom L\f;%\& VA") /Lr —G\ hﬁ
/ \ \
Sample Depth: “#o.S Sample Condition: M o w e
4 d, L L @
2.403 24073 - o7 | —.000| /
2 .4 0o 2,402 L~
2903 |2.Ho3 +.0001 | + 900 [ L33
2,03 | 2407 //
2,490 | /
2.940% +.ove 7 O , / |~
Avg. diameter: 2,4 02 Avg. length : ,ﬁ 8
Sample area : @ 531 Vdrato : 2, A 7
Sample volume(in®) : 2 3, SS Ssq
Sample weight (g) : /03 6
Density : 4/«(-025/-2+ /4 7, Zp F (1 g/in’=3.80951b/f%) ><
Gauge length: 2.005 [, N /
—_——— ~— N

Comments;

Szia suQ(J.) & 2la (o) wm-éa:&zﬁ
M&th

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:21a(b)
Depth: 70.5'

DESCRIPTION

Medium gray sandstone with a few
calcite healed fractures, 27 and 32
degrees to the core axis.

MODULLUS: 7,690,000 psi
POISSON'S RATIO: .21

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22
Sample: 21a (b)
Depth: 70.5'

DESCRIPTION

Medium gray sandstone with a few
calcite healed fractures, 27 and 32
degrees to the core axis.

STRENGTH: 10,543 psi

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




Geo
Test

Unlimited

gt

Client: e

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Job: HFG2° < FBRT

SampleID: BRY8-22 szla (c)

Sample Description: y .

O oot —

Date: /9{/9 219/7%

Person performing the test: A . 1>,

10 Ot o ot o cnlelie

N 20 e e e G,

Sample Depth: 7/ ’

d

d,

Loz 2. 401
z'"foo Z/“{O’
2 .40( 24502
T, 402 2400
2,40/ 2403

Avg. diameter: > &/ O 2
Samplearea :4/. 53]

Sample volume(in’) : 2 3, £ 5/
Sample weight (g) : yo 44,
Density : &Y, [4

L

-~. 00?7 O
.ol | £, 000!
+ a2 8 O

Avg. length: 5220

I/d ratio

Gauge length: 2z oz /11y

Gl w2 = /icc?,z_pd—\ (1 g/in*<3.80951b/tt’)

Sample Condition: Mﬂ g w ~o/s 1

e
LN

sl o fo Cans ol Mol O

[ I |

Comments: Fa—véej é/ﬂ
—f’ﬁ"}

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:21a(c)
Depth: 71'
DESCRIPTION

Medium gray sandstone with a few
calcite healed hairline fractures,
about 20 degrees to the core axis.

MODULUS: 6,670,000 psi
POISSON'S RATIO: .22

Geo

Test 800 Peralta Ave
Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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Axial Strain (in./in.)

UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22

Sample: 21a (c) Geo
Depth: 71' Test 800 Peralta Ave
Imi Leandro, CA
DESCRIPTION Unlimited SanLeandro, CA 94577
Medium gray sandstone with a few Client:  Fugro West, Inc.
calcite healedhairline fractures, 5855 Olivas Park Dr.
about 20 degrees to the core axis. Ventura, CA 93003
td

Project: San Francisco Oakland Bay Bridge

STRENGTH: 9746 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




Geo

Test
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: lﬂﬁg & /‘?/f'@
Person performing the test: /] . 7R
Client: F:-——\,La

v~

Job: HEGP¥ - sFoTRA

SampleID:_RBIB-22 s 2 5 .

Sample Desgription:_y1, . f j E% cda 0 e . N a__%v)_%év
L‘MMA'/M R bl Lo Arsweq. Ve Lo 5 AR
LaiteSe ol or s l v

/ (
Sample Depth: _ 85 Sample Conditionzw L’@L&O oo A

d, d, I, L —

2.462 z. 403 — OB | —:- 0033

2.¢o0! 2.402

.46 2. \foz +. ool * .0v0}

240 2.903

2,902 | 240z ~ o207 | +.000L a
Avg. diameter: 2.4 02— Avg. length: 3525/ —
Samplearea : 4, $3/ Vdratio : 2 /¥ — Hain £
Sample volume(in’):_2 3, 77S \ et

o«X Sample weight (g) : /05 7'4é/

Density : 49,4 9s//s> [0 T. ZpcF (1 g/in’=3.809510/8)
Gauge length: 2 @22 [, v N -

33°
Comments: ;:4;//400 é»——\ M - . a,@é—«—), callefo LQQ_QJ-—(Q
?49.:-‘.‘ e j'??o F—M&,g_, o .

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:25a
Depth: 85'

DESCRIPTION

Medium gray sandstone with a few calcite
healed joints and hairline fractures, 33
and 39 degrees to the core axis, with a

few small claystone inclusions.

MODULUS: 8,330,000 psi
POISSON'S RATIO: .29

. Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22
Sample: 25a
Depth: 85'

DESCRIPTION
Medium gray sandstone with a few calcite
healed joints and hairline fractures, 33
and 39 degrees to the core axis, with a
few small claystone inclusions.

STRENGTH: 19,710 psi

Geo

Test 800 Peralta Ave
Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




Geo

Test RE=ETEs -~ /
Unlimited -

DATA SHEET

Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Client: . A
Job: #Z2-SsFor

Date: [02;&[22 23/48
Person performing the test: IS ro
SampleID: R 78-272 S27a

Sample Descrlptlon BN/ @LM mﬂv~ M 44..,#«1:_- o._,,Q

“to

/\9734-%-00-“'./) - -

4 <
Sample Depth: 2&,5 Sample Condition: /M}M M v A

d, d, 1, 1, (ﬁ =S oﬁxﬁp\
Z.378 | Z2.401 -.68710 | - .ovp| ——\-—/\—/
2378 | zyqo7 N o~ e g
2402 | Z/Ho| N \\\ -
L. Yo 2.393 tovo9 | tovo/ \ S e .
Avg. diameter: 2 .39 9 Avg. length: 5.2 7 ¢ : \\"’\': L, 2
Sample area : ﬂ S20 Vdratio : 2 .20 e I
Sample volume(in’): 2. 3, 82 ¢ : -
v~¢15 7+ Sample weight (g) : —
Density : 44, 205/i3= 11 2.4 pef (1 g/in’=3.80951b/f%)
Gauge length: 2 .02 [u \[\—‘_/ /

Comments: ZJ@ A Gorr Yo 2 en oA //“""wﬂw—r)ﬂwb‘@@w
%/e&é«/ Sia v»«e«‘l r. ovxi<l W

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:27a
Depth: 98.5'

DESCRIPTION
Finely interbedded medium gray sandstone
and claystone, bedding about 60 degrees
to the core axis, with claystone on one end
and a calcite healed fracture about 37
degrees to the core axis.

MODULUS: NA (15,630,000 psi)
POISSON'S RATIO: NA (.77)

Geo

Test 800 Peralta Ave
Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:27a (Retest)
Depth: 98.5'

DESCRIPTION

Finely interbedded medium gray sandstone
and claystone, bedding about 60 degrees
to the core axis, with claystone on one end
and a calcite healed fracture about 37
degrees to the core axis.

MODULUS: 5,750,000 psi
POISSON'S RATIO: .31

Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.

5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22
Sample: 27a
Depth: 98.5'

DESCRIPTION

Finely interbedded medium gray sandstone
and claystone, bedding about 60 degrees
to the core axis, with claystone on one end
and a calcite healed fracture about 37
degrees to the core axis.

STRENGTH: 8799 psi

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test
Unlimited

DATA SHEET

Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Client: Fe Ao

Job: HP2- sEoART

SampleID: 228~ 22 S2%a

Sample Description:

Datej_//ég T C?/?g

Person performing the test: 4) . T3 —>

pm———et e g AQJT_A azc/éé\

S° 4>

' s 'd
Sample Depth: _ /(2 Sample Condition: M Y w e A
d, d, L L @
2.399 2.40 ! ~ .08 | — ovD/(
2.9090 2.4
2.378 2.40( ol | +.c00)
2.90% 12295
2.,40( | Z.,4p7 *owd | oo
/I
Avg. diameter : 2,4 80O Avg. length : %
Sample area : 4f, S ¢f Vdratio : 2,2
Sample volume(in”): 2 3,9/&
v o X Sample weight (g) : 4
Density : 44,30 57, = /Lég Op<l (1 g/in*=3.80951b/ft)
Gauge length: 2 000 ju_ \\_/__)/

SU”ML)&MN&_-@QQ

Comments: @Ff’@“"«r@ M [

Tel/Fax (510)638-6623

800 Peralta Ave , San Leandro, CA 94577
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:29a
Depth: 112'

DESCRIPTION

Medium gray massive sandstone with
one calcite healed hairline fracture
about 45 degrees to the core axis.

MODULUS: 10,000,000 psi
POISSON'S RATIO: .38

Test : 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.

5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22

Sample: 29a Geo
Depth: 112! Test 800 Peralta Ave
imi San Leandro, CA 94577
DESCRIPTION Unlimited ’
Medium gray massive sandstone with Client:  Fugro West, Inc.
one calcite healed hairline fracture 5855 Olivas Park Dr.
about 45 degrees to the core axis. Ventura, CA 93003
9

Project: San Francisco Oakland Bay Bridge

STRENGTH: 20,414 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




Geo
Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /0//8& 17/78

Person performing the test: £) . T ~o

Client: e -A o

Job: _#9F - SFoZF

SampleID: R?8B8-22 S 3|a

Sample Description: Do fe cha . . Y s —~tz 4 /A,Q,O,TO ,
« ‘ ) O A [4) — - .

= Smin L
O‘-PG'WM) OA Qo—»—e_ I'J &L&u&_

d d; 1, L

2,395 2,39 —.00l7 | —, 0204
2.3% /1 2.385
Z.288 | 2.28¢C + . o007 |+ . ovol
2.390 | 2.397
2,370 | 2.388 +oo0!lZ |23

Avg. diameter: 2 390 Avg.length: & 2 0&
Samplearea : 4,4 8¢, Vdratio : 2,/8 .
. p Sample volume(in’) : 2 3,3/ S ct—lj?/
e Sample weight (g) : /02 7.3

Density: 43, 975//«>z |](7.5pcF (1 g/in*=3.80951b/1) i
Gauge length: 2.222 j,, !

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:31a
Depth: 124'

DESCRIPTION
Dark gray claystone interbedded with
sandy siltstone, with many hairline fractures
parallel to the bedding (60 degrees to the

core axis) and one calcite healed axial fracture.

MODULUS: 3,530,000 psi
POISSON'S RATIO: .31

Geo @
Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22
Sample: 31a Geo
Depth: 124' Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

DESCRIPTION
Dark gray claystone interbedded with Client:  Fugro West, Inc.
sandy siltstone, with many hairline fractures 5855 Olivas Park Dr.
parallel to the bedding (60 degrees to the Ventura, CA 93003

core axis) and one calcite healed axial fracture.

Project: San Francisco Oakland Bay Bridge

STRENGTH: 5141 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




Geo

Test
Unlimited | ,

ReETEST /
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: 19//8, 22523 /04
Person performing the test: A} T o

Client: F‘;.vua
Job: H 92°- SsFeRR

Sample ID:_RIR-2 2 JL/L/W .
Sample Description: sfo— ol +p
Cale Le { , O° SO°to e cou a

/

Sample Depth: /3 O ' Sample Condition: M)t(ﬂ l g oW ™ Q ﬂ

2.299 | 240/ — ool | - o2
2.402 2,902
2. %03 2. 402 F ool | + . o0 !
2.%072 .40 !
2,902 | 7.¢0Z 1000 | +,0002 |

Avg. diameter : Z.402_ Avg. length: 552/ 3 \

Samplearea : ¢/, 53) Wrato :_2,/7

Sample volume(m) 23,622

o2 gample weight (g) : j043./
Density : 44, /(y/, = ) LR 2.76!: (1 g/in’=3.80951b/ft%) ~__ |/
Gauge length: 2550 i N | —

Comments: g~ 4 Kzed »—-JC,J—-».*M A/QWWJ’(«W o,._,_‘(-
Q/«‘Q MMMJ €a, o A sﬁﬂ:/;«f&«v-\. 0~—\-/Ld'r
leo 4o im.k elotred ?

Felelb cr il 2T ol oo Tl ot e 2.

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:32a
Depth: 130’

DESCRIPTION

Medium gray massive sandy siltstone with
two calcite healed fractures, 0 and 50
degrees to the core axis.

MODULUS: NA (13,890,000 psi)
POISSON'S RATIO: NA (.55)

Geo @ .
Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:32a (Retest)
Depth: 130’

DESCRIPTION

Medium gray massive sandy siltstone with
two calcite healed fractures, 0 and 50
degrees to the core axis.

MODULUS: 6,670,000 psi
POISSON'S RATIO: .27

Geo @
Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:

Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22
Sample: 32a Geo
Depth: 130’ Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

DESCRIPTION
Medium gray massive sandy siltstone with Client:  Fugro West, Inc.
two calcite healed fractures, 0 and 50 5855 Olivas Park Dr.
degrees to the core axis. Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 17,808 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: / 0/ /8 5J9/%’£)
Person performing the test: 4 . 7%~
Client: F’u,g(\',i)

wa

Job: HF2lsFORTI
Sample ID: B_?’B— Zz S 35a

u—»\om,\o il O : MLMW,

!/ ' - .
Sample Depth: / 77 Sample Condition: /(Lwcj < TCZZLJ o~ et

4, d, L L

2.902 2.378 —.0009 | —, 0002
| Z400 2.0 |

Z.Y0z_ | 2 Jo Z . ovor| oo

2.398 2 Ydao

2.3 8 Z.-YoO +ov27 |+povi
Avg. diameter : 2. 460 Avg.length: S72 (5
Samplearea : ¢, S24 Vdrato : 2,/)7
Sample volume(in®) : 2. 3.59 2z
Sample weight (g) : (O¥¢L .9
Density : 44, 82’/,K =/L ;o pet (1 g/in’=3.8095Ib/f)
Gauge length: 2. 92> [ !

Comments: A(//C(ﬂ é/.a, M/CK W’E/@éa—-%, s

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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Radial Strain (in/in)

Axial Strain (in./in.)

ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-22
Sample:35a
Depth: 149'

DESCRIPTION

Medium gray massive sandstone with many
calcite healed axial hairline fractures.

MODULUS: 9,250,000 psi
POISSON'S RATIO: .30

Geo @
. Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 18, 1998
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Axial Strain (in./in.)

UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-22

Sample: 35a Geo
Depth: 149’ - Test 800 Peralta Ave
1001 San Leandro, CA 94577
DESCRIPTION . Unlimited can
Medium gray massive sandstone with many Client:  Fugro West, Inc.
calcite healed axial hairline fractures. 5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 7962 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 19, 1998




DIRECT SHEAR TESTS

Direct Shear Tests




Geo
Test

Unlimited

DATA SHEET

Direct Shear of Rock (ISRM)
Date: /0/29/48

Person performing the test: /4, T3 e

Client: (~._ . ro

Job: #HI2- S Fornr
SampleID: BIR-2.2 < /90
Sample Description: _ P (o _, . . b oo Do e . 0 T o

Bross— e Lo _(_,(,dw’ j/'.{wj‘v o L
& f

Sample Depth: 5 /' Sample Water Condition: Atece ) ¢ €0 T2 D oo 2 4
Sketch of Shear Surface Location of LVDTs on top shear box
Do 2wos /
- »/ >‘/\
AL T7°

AT 9

S ol

kS
Sample area: _4.7/9 v Estimated Top Box Weight:
Measured Top Box Weight: | < L5

on 25 75 /5O pac

Fr 123 3¢9 7384
Fn-—Wb _LO7 38538 722

Joint
Profiles —_—
-
W
Summary of Test Results
Rate of Loading NH
Shr. Displ. Rate :
Normal Stress
Shear Strength _

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-22
Sample:19a
Depth: 51'

DESCRIPTION

Slightly rough, oxide coated joint in
medium gray sandstone.

Geo

Normal Stress ~ Shear Strength
Initial 26 31
74.5 74.5
152 132
Final 27 18
84 50
171.5 101.5

Test 800 Peralta Ave
Unlimited SanLeandro, CA 94577
Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project: San Francisco Oakland Bay Bridge
East Span Replacement Project
Job Number: 98-42-0053
Test Date:  October 29, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-22
Sample:19a Geo
Depth: 51° Test 800 Peralta Ave

Slightly rough, oxide coated joint in Client: Fugro West, Inc.
medium gray sandstone. 5855 Olivas Park Dr.

Ventura, CA 93003
Shear Intercept  Friction Angle

(psi) (degrees) Project: San Francisco Oakland Bay Bridge
Initial 12.2 38.5 East Span Replacement Project
Final 2.0 30.1

Job Number: 98-42-0053

Test Date:  October 29, 1998




Geo
Test
Unlimited ATA SmmT
Direct Shear of Rock (ISRM) .
Date: [0/ 29 /<o

Person performing the test: /] . 3 o

Client: F;Lg o

Job:  HTZ-S Fonpy

Sample ID: [ -2.2 s I9b

Sample Description: / ey Lsn, {/ o A A M( oy
. Le e m—,e,« . z 5

2L (L*
Sample Depth: <5’ Sample Water Condition: Ag ' M) 1o fo [ fri A

Location of LVDTs on top shear box

Sketch of Shear Surface
e P =7 250 Y
A ~ 2288 \é( N
ﬂ,,)/ N 2.279 —
—_— I
- /////c/(:__ 2¢ NN Ae)
s L = 2.3
/
Y8
o
- L -
Az Tmr 5 (19¢.18) = 518
Estimated Top Box Weight:
Measured Top Box Weight: ZS , _5_ ZZ )

Sample area: 4,8/ 3

Koteg steer /;«MMJ—»‘:» Vee. ooy sectso

on 25 7s 159 paed
Lh

Fn-w, LOS S¥S 705 Lh

e

{
Ky

4

y

\_‘

Joint g
J

Profiles

pcﬁ’d_ o < Co ]
I/

l
Summary of Test Results
S;:

Rate of Loading
Shr. Displ. Rate
Normal Stress

_ Shear Strenggh
Tel/Fax (510)638-6623

San Leandro, CA 94577

800 Peralta Ave ,
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-22
Sample:19b
Depth: 55'

DESCRIPTION

Irregular Vee shaped joint in dark
gray siltstone with a slight oxide coating.

Normal Stress  Shear Strength

Initial 25 21.5
74 60.5
150 115

Final 27.5 18.5
82 48
165 89.5

Geo
Test 800 Peralta Ave
Unlimited San Leandro, CA 94577
Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project:  San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:

October 29, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-22
Sample:19b
Depth: 55'

DESCRIPTION

Irregular Vee shaped joint in dark
gray siltstone with a slight oxide coating.

. Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Shear Intercept  Friction Angle
(psi) (degrees)
Initial 3.8 36.7
Final 4.9 27.2

Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project:  San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 29, 1998




Geo

Test
Unlimited DATA SHEET
Direct Shear of Rock (ISRM) ,
Date: /0/39,/98
Person performing the test: /| . 7% -

Client: Fo .,

Job: #4930 ScoBR L ,-,(-( .

SampleID: B2L-272 Szs5b “CCt e , .

Sample Description: (Cm =~ 5"”/] ﬁﬂ ‘ N ﬁ T 4,,-1;(/

: (6] (‘)
= /I cbvq_,[,‘ﬂ..\ af*r—c_,{*rwm /J»,_\_’J* (O G C_OV:JJ__L-J_T",‘ R ,/ +/ f?“;wﬁ,_/

Sl g &M,ﬂiafcu o ’Q

Sample Depth: _ S/

D
Sample Water Condition: M/@U s =% .

. A

ol B

Location of LVDTs on top shear box

Sketch of Shear Surface

/" o 2 ZEE |

/ 2387 ——

. T ) 7 g
, Zremgz 007
O . ot .
£ - :S [ - C// 53 3
r l
Sample area: 4.5 53 /= Estimated Top Box Weight:
Measured Top Box Weight: _LM
on 25 75 /50 pel
Fn /|5 39S 490 M

Fn—Wb 22 .32‘2 ézlf%

-
Joint
Profiles e S
Summary of Test Results

Rate of Loading Sj:
Shr. Displ. Rate :

Normal Stress

Shear Strength

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-22
Sample:25b
Depth: 86'

DESCRIPTION

Planar calcite coated bedding plane
joint in dark gray claystone.

Normal Stress  Shear Strength

Geo
Test

800 Peralta Ave

Unlimited SanLeandro, CA 94577

Initial 26 26
76 63
151.5 116
Final 27 19.5
83.5 54
166.5 100.5

Client:

Project:

Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:

October 29, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-22

Sample:25b Geo
Depth: 86' Test 800 Peralta Ave
DESCRIPTION Unlimited San Leandro, CA 94577
Plar'laf ca'lcite coated bedding plane Client: Fugro West, Inc.
joint in dark gray claystone. 5855 Olivas Park Dr.

Ventura, CA 93003
Shear Intercept  Friction Angle
(psi) (degrees) Project: San Francisco Oakland Bay Bridge

Initial 78 35.6 East Span Replacement Project

Final 4.5 30.1

Job Number: 98-42-0053

Test Date:  October 29, 1998




Geo
Test
Unlimited DATA SHEET

Direct Shear of Rock (ISRM)
Date: /0/2?/4 8

Person performing the test: /) Y

Client: Fiv;,{,o

Job: #9282 <FoBRR

Sample ID: J398-2 2 S 2 5c

Sample Description: _ 32 /oy 4 4Q»Q~ PP Sy N4 ton, cMa. V= oS

M/L} [ = ’L = "-"(:v,,.,..quru = /y C)Q) : /!/f}.’r e e, A 7 v-pt?éx~ 2 o

Do) X Calo te o pute
¥

Sample Depth: 2 /.5’ Sample Water Condition: _4/rp sy ) st Az J e A
Sketch of Shear Surface Location of LVDTs on top shear box
’53 , 5 "
\//‘ :‘\/‘/):2,388 \>/o(/
wof T - 22s8 UL
A s 2377 s
T T Dp-2.382
S vvo
A"//j:“; ..__\)(/-COK,)/J + 20T~ ;C_),
s 2
Sample area: _¢/, </¢ & Estimated Top Box Weight:
Measured Top Box Weight: /5 2 Zé
On 25 7S /So pA—{
Fo 1 333 ¢(lC Y
Fow, 95 31y 4sob
__._———‘\.\-w - e
Joint
Profiles
e TN
Summary of Test Results
Rate of Loading Sj:
Shr. Displ. Rate @
Normal Stress
Shear Strength

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-22
Sample:25c¢
Depth: 91.5'

DESCRIPTION

Planar calcite coated bedding plane
joint in dark gray claystone adjacent to
a claystone/sandstone contact.

Normal Stress ~ Shear Strength

Initial 24.5 9.5
76 28
152.5 57
Final 28 15
85.5 40
170 75

Geo
Test 800 Peralta Ave
Unlimited SanLeandro, CA 94577
Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:

October 29, 1998
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o

DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-22

Sample:25¢ Geo
Depth: 91.5' Test 800 Peralta Ave
DESCRIPTION Unlimited SanLeandro, CA 94577
. I?Iar.lar calcite coated bedding plane Client: Fugro West, Inc.
joint in dark gray claystone adjacent to 5855 Olivas Park Dr.

a claystone/sandstone contact.

Ventura, CA 93003

Shear Intercept  Friction Angle
(psi) (degrees) Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Initial 0.2 20.3

Fi 35 22.9
inal Job Number: 98-42-0053

Test Date:  October 29, 1998
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SEOBB - Fast Span Replacement Project
Fugro - Farth Mechanics
Uncontined Compression Test Sample
Boring: 98-22 Depth: 357 Sample: 16a

1 OB - East Span Replacement Project
IFugro - Earth Mechanies
Uncontined Compression Test Sample
Boring: 98-22 Depth: 35° Sample: 16a




SFORB - Fast Span Replacement Project
Fugro - Earth Mechanics
U ncontined Compression Test Sample
Boring: 98-22 Depth: 38.5° Sample: 17a

KODAK Color Control Patches

-

S1'OBB - East Span Replacement Project
Fugro - Earth Mechanics
Unconfined Compression Test Sample
Boring: 98-22 Depth: 38.57 Sample: 17a

Rl e T PRI« 5




SEOBB - Fast Span Replacement Project
Fugro - Earth Mechanics
Uncontined Compression Test Sample
Boring: 98-22 Depth: 48° Sample: 18a

{ KODAK Color Control Patches

o] O3B - Fast Span Replacement Project
I'ugro - Earth Mechanics

[ ncontined Compression Test Sample

Boring: 98-22 Depth: 48° Sample: 18a




SEOBB - Fast Span Replacement Project
Fugro - Earth Mechanics
Uncontined Compression Test Sample
Boring: 98-22 Depth: 59° Sample: 20a

ORI - Last Span Replacement Project
Fuero - Barth Nlcch'.\l\“:“-.

l ncunﬁn;‘d Compression 'l'f:ht Smr.\p\c

Boring: 98-22 Depth: 59° Sample: 20a

S|




KODAK Color Control

SEFOBB - Fast Span Replacement Project
Fugro - Earth Mechanics
Uncontined Compression Test Sample
Boring: 98-22 Depth: 70° Sample: 21a

——

B

’\i OBB - East Span Replacement Project
Fugro - Earth Mechanics

Unconfined Compression Test Sample

Boring: 98-22 Depth: 70" Sample: 21a




SEOBEB - Fast Span Replacement Project
Fugro - Earth Mechanics
U'ncontined Compression Test Sample
Boring: 98-22 Depth: 70.5° Sample: 21a (b)

S1'OBB - East Span Replacement Projecy

- Fugro - Earth Mechanics

Unconfined Compression Test Sample
Boring: 98-22 Depth: 70.5° Sample: 21a (b)

R R N RS T,




KODAK Color Control Patche

SEOBE - Fast Span Replacement Project
Fugro - Farth Mechanics

Uncontined Compression Test Sample

Boring: 98-22 Depth: 717 Sample: 21a (¢)

<1 O3 - East Span RCP';“—'C"‘_U'“ pr()jee‘
I'ugro - Farth Mechanics

t'ncontined Compression Test Sample

Boring: 98-22 Depth: 71° Sample: 21a (¢)




I-ast Span Replacement Project
Fugro - Earth Mechanics
Unconfined Compression Test Sample
Boring: 98-22 Depth: 85° Sample: 25a

KODAK Color Control Patches

SFOBB - East Span Replacement Project
Fugro - Earth Mechanics :

Uncontined Compression ‘Test Sample

Boring: 98-22 Depth: 85° Sample: 25a




<1 O3 - Fast Span Replacement Project
Fugro - Farth Mechanics

( nconfined Compression Test Sample
Boring: 98-22 Depth: 98.5° Sample: 27a

KODAK Color Control Patches

1313 - Fast Span Replacement Project
I'ugro - Earth Mechanics

i 'ncontined Compression Test Sample

Boring: 98-22 Depth: 98.5° Sample: 27a




e —

SEORBE - Bast Span Replacement Prujcc(
Fugro - Farth Mechanics
tnconfined Compression Test Sample
Boring: 98-22 Depth: 112° Sample: 29a

- East Span Replacement Project

Fugro - Earth Mechanics
Unconfined Compression Test Sample

Boring: 98-22 Depth: 112° Sample: 29a

-




SO

I ast Span Replacement l'ln_|t‘(l
Fugro - Earth Mechanics
Lncontined Compression Test Sample
Boring: 98-22 Depth: 1247 Sample: 31a

SFOBB - East Span Replacement Project
Fugro - Earth Mechanics
Unconfined Compression Test Sample
Boring: 98-22 Depth: 124’ Sample: 31a

LT S — —




KODAK Color Control Patches

SEFOBB - Bast Span Replacement Project

Fugro - Earth Mechanics
tnconfined Compression Test Sample
Bormg: 98-22 Depth: 130" Sample: 32a

KODAK Color Control Patches

S1-OBB - East Span Replacement Project
Fugro - Earth Mechanices
Unconfined Compression Test Sample
Boring: 98-22 Depth: 130° Sample: 32a




KODAK Color Control Patches

SEOBE - Fast Span Replacement Project

Fugro - Earth Mechanics
tncontined Compression Test Sample
Boring: 98-22 Depth: 149° Sample: 35a

KODAK Color Control Patches

<1 OB - Last Span Replacement Project
: FFugro - Earth Mechanics

Unconfined Compression Test Sample
Boring: 98-22 Depth: 149’ Sample: 35a




KODAK Color Control Patches

SFORBB - Fast Span Replacement Project
Fugro - Farth Mechanics
Direct Shear Test Sample

Born 98-22 Depth: 517 Sample: 19a

KODAK Color Control Patches

SFORBB - Fast Span Replacement Project
Fugro - Farth Mechanics

Direct Shear Test Sample
’f.nf”“, 98.-22 l)\']‘lh T4 \‘ullph.' ‘uh




SHOBB - East Span Replacement project
Fugro - Earth Mechanics
Direct Shear Test Sample
Bornng: 98-22 Depth: 86° Sample: 2

5b

KODAK Color Control Patches

. e L0

SI:;)BH - Fast Span Replacement Project
Fugro - Earth Mechanics

Direct Shear Test Sample
Boring: 98-22 Depth: 91.5° Sample: 25¢

- re e - — —




BORING 98-23

BORING 98-23




Modulus and Unconfined Compression Tests
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Geo

Test
Unlimited

Client: fFc cro

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Job:

#HF7 —SFOBRR

SampleID: BIK-2 3 S Ga

Date: /0/?1* & 23/‘?8
Person performing the test: /A . T3 ro

Sample Descri tlon y /,g;(—w,d._\_ ottt R = ,047(‘:)*\,__& v ,..7'/[\ -

/‘L PSR 20/ suteen 25

?2 + %Q——\_e Cere oy,

AJ @»J&;&w&ﬂ (ﬁcﬁu'

o~ e~

S *5‘/)0&._.

Sample Depth: /</. S '

Sample Condition: A2 e d) £ teztsl] .,«-«{ma)(

4y . d, I, L

2.299| 2, z2g4 | - 0008 | —.0005 |

2.3850 2. J8¢ non |

Z: 37 2. 3&0 .00 QO Tyl p(pﬁff/f

2377 | z.3.7 ’&‘f«?

22811 2.378 +.gv0 7 ’o . ﬁ:’f@*‘vﬁé,
Avg. diameter:- 2. 37 / Avg. length: S </0¢ +szz«c¢'
Samplearea : <,y 38 Vdratio : 2.27
Sample volume(m) 23 Crg ,
Sample weight (g) : P .
Density : 4/ 2. 4‘75//,.&- 129, TpcE (1 g/in®3.80951/8F) | -
Gauge length: > . m \\//l/

Comments: éﬂ«\,&, o/ M /Z JO&\ M +o Mc.\\_*/z-x_.:\x_,so.wtﬁk,
V«Ifz;u:él.\ o DY

]:;M 4,,3, ,4/’“—(»1//(” ~C (a-é‘ s j’ ££.

K TN
&

oz()w..,x,w &% Ol

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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Axial Strain (in./in.)

ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:6a
Depth: 14.5'

DESCRIPTION

Light brown massive sandstone with an
open fracture near the core end, 32
degrees to the core axis, and a calcite
coating on one side.

MODULUS: 1,770,000 psi
POISSON'S RATIO: .30

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date: October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23

Sample: 6a Geo
Depth: 14.5' Test 800 Peralta Ave
imi San Leandro, CA 94577
DESCRIPTION Unlimited San Leandro
Light brown massive sandstone with an Client:  Fugro West, Inc.
open fracture near the core end, 32 . 5855 Olivas Park Dr.
degrees to the core axis, and a calcite Ventura, CA 93003
td

coating on one side.

Project: San Francisco Oakland Bay Bridge

STRENGTH: 2756 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: /0/22,8\13/7 8
Person performing the test: "4} , B o
Client: /=C (o
Job: _ H99 _ sFEFoRD
SampleID: R 9¢3-23 S //a
Sample De cription:M‘A oha Lo ﬁ/WW\‘ («.)1#\ j&() (Agff‘-’éju
Lo ,& Sal L7 Lol A Ced 820" 2.4 “G2° 4 M,V cone 2y
Sample Depth: _ 3 </ Sample Condition: (e ceced) 5. et pume' f
4 5 ! R AN
2378 2397 - 0228 | ~ 9o/ P
2.39¢ | 2395 R
2.3% 2,394 t.o00( | + oooy i \
2.3%¢ 2.394 + gvo8 | t.ooo | 2g°
Avg. diameter:_2 .27( Avg. length : _{% T /7:\;/)
Sample area : ﬂ . S09 Vdraio : 2 /@ — ! =
Sample volume(in’): 2 3. 532 Aot |
Sample weight (g) :_/ Q‘;’.} = L/ |
Density :_ 44.3¢ g//.>- 1 (4 O (1 g/in’=3.80951b/ft’) ( P

Gauge length: 2. 000 /o

Comments: a / J L,L

M/aa Vﬂ&éﬁ"ﬂ/ &Q/.VLLAA %?8

o0 0 Tt &
J

_67

800 Peralta Ave ,

San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:11a
Depth: 34'

DESCRIPTION

Medium gray sandstone with a few calcite
healed hairline fractures, 0, 20, 28, and 67
degrees to the core axis.

MODULUS: 9,090,000 psi
POISSON'S RATIO: .21

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23

Sample:11a Geo
Depth: 34’ Test 800 Peralta Ave
imi San Leandro, CA 94577
DESCRIPTION Unlimited San Leandro
Medium gray sandstone with a few calcite Client:  Fugro West, Inc.
healed hairline fractures, 0, 20, 28, and 67 5855 Olivas Park Dr.
degrees to the core axis. Ventura, CA 93003
td
Project: San Francisco Oakland Bay Bridge

STRENGTH: 17,330 psi

East Span Replacement Project

Job Number: 98-42-0053

Test Date:

October 23, 1998




Geo
Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /0/22_ < 23/98
Person performing the test: /] . TR )

Client: ’/:— “ < o

Job: H G- SFo R

SampleID: B 78-22 T /940
Sample Des/c\nptlon _//‘ché,q/\ A M\,QM M/&( DY) Mﬁa«éz,

el ol U g e Ma«c—&d Z3° f> o leore oncoyg .

Sample Depth: 4 6.5 Sample Condition: M z. ca:;ﬂ_,ﬂ w«a«vzf

dl d2 ll l2

2.376 | 2.397 —.0909 | —.0v%}

2397 | 2394

2.397 | 2.397 o001 | 2 oo

2.397 237

(397 | 2.3%4 +o010 | o070
Avg. diameter: 2,396 Avg. length : 5, / /57 2
Samplearea :_</, 5 OF Vdrato : 2 ,
Samgle volume(in’) : 2 3, 3/9
Sample weight (g) : 0%/, OE:
Density: 4¢SS5/« =99 7p<F (1g/in*=3.80951b/ft") )
Gauge length: Z.0z0 /n \\—__/

Comments: /"/&-«M é,\d 4}-&%—4 A M;,;L\,\(’) W

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:14a
Depth: 46.5'

DESCRIPTION

Medium gray sandstone with two calcite
healed hairline fractures, 33 degrees
to the core axis.

MODULUS: 11,630,000 psi
POISSON'S RATIO: .26

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project:  San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23

Geo @
Depth: 46.5' Test 800 Peralta Ave

Sample: 14a
imi San Leandro, CA 94
DESCRIPTION Unlimited SanLeandro, CA 94577

Medium gray sandstone with two calcite Client:  Fugro West, Inc.
healed hairline fractures, 33 degrees - 5855 Olivas Park Dr.

to the core axis. Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 13,109 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /O/Z ?,&23/?8
Person performing the test:_ £) . T ro

Client: f:’we\ro

Job: H#9Z - SFOBRR

SampleID: R{Q -2.3 <o /7&

Sample Description: 7>_ g, ot ‘g«_,_ﬁav,iﬂ U—% Jué(\ /& s
WM A%& M&M M, /’M (’\LM/L\“V% e

Aaﬂ%uuu.« /)-a@a»ep\ 30°%« So” uf{\e,cau’__awe

Sample Depth: 5 7. S ' Sample Condition: Mw:u«ep [ >, oAk
dl ‘ dz ll ]2

2,393 2. 38Y —.0012 | = 002

2383 |t 787

2.374 | 2.3295 tooor | *.ooo/

2374 | 2,39 7

2.,395S 2,379/ +.0010 -+, OO |
Avg. diameter: 2 19/ Avg. length: 5,/ 9/ J o
Sample area : ££,490 Vdrato : 2 |7 /
Sample volume(in’) : 2. 3.308 /]
Sample weight (g) : 0.% /
Density :_¥%/. 22 5/}, w3 (4,89 pel (1 g/in=3.80951b/8%) W
Gauge length: Z.coo m N \—/—) |

Comments: ‘F;:/tzg) L’La. o—\z,'cg /bgmz a———g%

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:17a
Depth: 57.5'

DESCRIPTION

Dark gray fine sandy siltstone with
claystone inclusions and many calcite
healed hairline fractures, 30 and 50
degrees to the core axis.

MODULUS: 5,210,000 psi
POISSON'S RATIO: .36

Geo

Test 800 Peralta Ave
Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:

October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23 )
Sample: 17a Geo
4 Depth: 57.5' Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

DESCRIPTION
Dark gray fine sandy siltstone with Client:  Fugro West, Inc.
claystone inclusions and many calcite 5855 Olivas Park Dr.
healed hairline fractures, 30 and 50 Ventura, CA 93003

degrees to the core axis.

Project: San Francisco Oakland Bay Bridge

STRENGTH: 5398 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

[
[=4

Date; J9/22.223/9
Person performing the test: £ . T3 r>

Client: F»-—y(.o

Job: H7EL- < FORTR 7

SampleID: T]R982 -2 < /R4

Sample Description: /Q,,-LM M MWQ—J;\_ 4¢ >
ﬂ\,/_t‘/&"

i %40 e o .,
/7 } 0y
Sample Depth: &3 Sample Condition:/i—%auﬂj & f?;ﬁ.j e
d, d, I L
2 3¢7 |1 2,365 -.00(0 | —.omo | ya
2.37S | 2270 /
2373 | 2.372 4000/ | + 000 | e J
2:37¢ | 2.3L47 A
2.57% 12372 +. 0209 | 4,000/ :
Avg. diameter: 0 377 / Avg. length: 5.2 33
Samplearea : ¢4, </ /S Vdratio : 2.2 1 '
Sample volume(ms) 2.3,/ 5/ - L
Sample weight (g) : /O 7./ S e
Density: 4/ <, /1 ,g//’ 3 /4B, OPcF (1 g/in’=3.80951b/£t)
Gauge length: 2,0z /- \\___//

Comments:
22l

Y R s ¢ :

ol

800 Peralta Ave ,

San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:18a
Depth: 63'

DESCRIPTION

Dark gray sandstone to fine sandy siltstone
with two calcite healed hairline fractures,
41 degrees to the core axis.

MODULUS: 5,750,000 psi
POISSON'S RATIO: .33

Geo @
Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23

Sample: 18a Geo
Depth: 63' Test 800 Peralta Ave
nlimited San Leandro, CA 94577
DESCRIPTION Unlimi
Dark gray sandstone to fine sandy siltstone Client:  Fugro West, Inc.
with two calcite healed hairline fractures, 5855 Olivas Park Dr.
41 degrees to the core axis. Ventura. CA 93003
9

Project: San Francisco Oakland Bay Bridge

STRENGTH: 8249 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3143)

Date: /) 0/226.23/98
Person performing the test: /4 T>r—

Client: F:/\/(,o
Job: _# ?B%\gr‘o:sg =
Sample ID: 23 S (=%
Samﬁle Description:_yrne . Ao s aﬁ%‘ pmt A ,ﬂ,__‘, ley Sre Ly of
%«/M/Wsﬁ«_ Cpties sw—m@b/z‘«j’( o Mo e
M /442(4&*—-4_%4_%%& W ~4»~
‘_// 30’7”0 Co-u? et d T A W«A/{/Mq (‘A/Q-g\_f <« ,(*—-:’..&/q b /L‘-“"A"vz\~k¢

Sample Depth: _ 7 fz Sample Condition M g @&0 l/'\-m)('

q, g ; X | @
357 2358 — oS o i /\——%
2352 |2.355 , |
2.35%5] 2.259 ol | £ o0o) k :
2.2{¢ | 23¢8 AN
2.36¢ | 2.3¢3 +omops | © X
Avg. diameter: 2. 3O Avg. length: 57 (4 ¢ —
Sample area : éé, 374 Vdrato :2./8
Sample volume(in’) : 2.2 ,o/Q & T2 e O
Sample weight (%) r . TS
Density : & 3. 70 57 s ﬁéz 2 peF (1 g/in’~3.80951b/t¢%)
Gauge length: 2. vz |\, \l\___,)/

Comments: € _ oﬁeu.(,p o o R Eg e Lo ey c/@s._\,;j,%

o XS ] -/0(%,/( @D 2 /z,wéﬁqﬁ gl < forgpald

OLC’>'1LQ,\JM,L, é«o A/{.JAIJ/CUJ\'(\)/ g /JNUAA — ﬂf"‘n Hé,gj.:;\_-\ .

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:20a
Depth: 74'

DESCRIPTION
Medium gray sandstone finely interbedded
with claystone and siltstone in one sample
half, claystone and siltstone in the other half,
separated by a calcite healed joint 63 degrees

to the core axis.
MODULUS: 3,380,000 psi

POISSON'S RATIO: .19 (NA?)

Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23

Sample: 20a Geo
Depth: 74' Test 800 Peralta Ave
imited San Leandro, CA 94577
DESCRIPTION Unlimited :
Medium gray sandstone finely interbedded Client:  Fugro West, Inc.
with claystone and siltstone in one sample - 5855 Olivas Park Dr.
half, claystone and siltstone in the other half, Ventura, CA 93003
9

separated by a calcite healed joint 63 degrees
to the core axis.

STRENGTH: 1678 psi Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test
Unlimited

Client: e 4~

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Job: HP2° <crearp®

SampleID: B 9&-23 S 204

Sample Description:_D2_ 4 cie. o /:/f; 21 .
oniconene Gl . oo A N Lo T,V //A_(A_,f p

<</
Date: /O/Ll $.22/98
Person performing the test:

A.D o

e : \ Ly b
/ (,ZAI(Z:Z o L) o, vr%%"‘

LT fo A es

_UAQ W,w,q 4o

”:"\/x NAZO"ILO"IC‘Q»LLQD_Q ﬁ&Z:\L(/

Sample Depth: 7 /.5’ Sample Condition: W €. é;ﬁ&ﬂ e ot A

d,

d,

2 3298 | 2. 399

Z. 3750 2.3¢%

2.3 © 2.2L0

2,.3¢3 | 2.267

Z2.357 |12 3¢5
Avg. diameter:_ 2 . 358
Sample area 2.&;:&

Sample volume(in’) : 2 2 433
Sample weight (g) :
Density: ¢ 3,925//n2~ | 7.3

ST

ll l2

-, 0005 %
—,0-94%/0
Fovor | T ooy
%0010 + o004

Avg. length: 5, /37

1/d ratio

Gauge length: 2.00> c .

2 I8

pd (1 g/in*=3.8095Ib/f’)

S

~N

Comments: FM A S Mw«g/ ale peti 4L
_f(&a,uﬂph;/b! © A - U 6 ' ﬂ

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:20b
Depth: 74.5'

DESCRIPTION

Dark gray claystone and siltstone with
numerous calcite healed hairline fractures
parallel to the bedding, 62 degrees to
the core axis.

MODULUS: 2,140,000 psi
POISSON'S RATIO: .33

Geo @
Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23

Sample: 20b Geo
Depth: 74.5' Test 800 Peralta Ave
nlimited SanLeandro, CA 94577
DESCRIPTION v
Dark gray claystone and siltstone with Client:  Fugro West, Inc.
numerous calcite healed hairline fractures 5855 Olivas Park Dr.
parallel to the bedding, 62 degrees to Ventura. CA 93003
9

the core axis.

Project: San Francisco Oakland Bay Bridge

STRENGTH: 2602 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test’

Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /0/22 1,23 /‘?8
Person performing the test: /], T

Client F—MM

SampleID: 75 98 23 S 2le e

Sample Description: e d i cho MMQM A Tley W«Q WW(\
c(iu\j!- pon e 2 04, C. /4914‘/7,\»«-» Le L0 o0+ KX [5° 4o +Ha

Coze. /L./,(C{za - Co~>€c.~—o 4%«& M‘«L&Qﬂxg ) aj i&»--c Ao o,

Sample Depth: /7 & ' Sample Condition: W g —-@;j;,_,j Ve A

d d, 1, L

2.6 3 2 .772 -.oves | - . .0m3
2.28¢ 2,38S oo |
237 ¢ 2,356 —+. v | 2 .oonr
2.38% | z.389
2.38] | 2.283 +~&o0% | + o0 )
Avg. diameter: 2 3 & Avg. length: 3 2.59
Samplearea : ¢f, 453 Vdratio : 2 72 |
Sample volume(in®) : 2 3./ ¢
Sample weight (g) : /031.2
Density : 44, 0 g//w: /67 8p<F (1 g/in*=3.8095b/t)
Gauge length: _2 o0 /4 '

Comments: -):;_‘ /Q.Q E«a e g Woo NO&/E/V

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:21a
Depth: 78'

DESCRIPTION

Medium gray sandstone finely interbedded
with dark gray siltstone and claystone, with
bedding about 65 degrees to the core axis.
Also contains a few calcite healed axial
hairline fractures.

MODULUS: 5,000,000 psi
POISSON'S RATIO: NA (.49)

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

‘Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23

Sample: 21a Geo
Depth: 78 Test 800 Peralta Ave
imit, San Leandro, CA 94577
DESCRIPTION Unlimited
Medium gray sandstone finely interbedded Client:  Fugro West, Inc.
with dark gray siltstone and claystone, with 5855 Olivas Park Dr.
bedding about 65 degrees to the core axis. Ventura. CA 93003
b

Also contains a few calcite healed axial
hairline fractures.

STRENGTH: 4177 psi ‘PrOJect: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test>
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: / 0/2 r£23/983
Person performing the test: /] , 73 r»
Client: _F;:,g —O

Job: _HGF-SFORR

SampleID: _ 3 9L -2 S 22

Sample Description:_ y%e . cto el gl 2, Lo cale ke
Lua&j Lo T2 //r'uc-d(r»«%., 2740 the ¢ e a«@z//

Sample Depth: _ & S Sample Condition: /ch&auf—gﬂ & Ce it 40 et A
d, d, 1 L

2.372 12.390 T 00 g | ~.oBD

2.JT0 2, 388

Z.390 2. 372 tovol | T oo

2.37/ 12.2%92

2. 273 2. 371 +0ov8 | +ov2 2
Avg. diameter : f Avg.length: S 2 s ¢ \ \\
Sample area : &f,</ g o Vdratio : 2 20 N\
Sample volume(m ) 23,400 \
Sample weight (g) : (05 2.5
Density :_ 44,S| 5//> J bpel  (1gin*=3.8095lb/ft") /
Gauge length: 2 o2 /i, N ‘ -

Comments: —F;VQZJ/Z/\,MMQW’\,F \,oj aic.»— MAL_Q

(/ij C/&‘No;é—t. ‘//(’L() S 0~7M /\j; r'i:, o é,f,z—-«x*- /*dzx(da/@
el 4% e < Cloan,
gﬁ(ﬂ.a/w
02 ]
=/

———

800 Peralta Ave ,

San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:22a
Depth: 85'

DESCRIPTION

Medium gray sandstone with a few calcite
healed hairline fractures, 27 degrees
to the core axis.

MODULUS: 8,330,000 psi
POISSON'S RATIO: .24

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

'Test Date:

October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23

Sample: 22a Geo
Depth: 85' Test 800 Peralta Ave
imi San Leandro, CA 94577
DESCRIPTION Unlimited San Leandro 94
Medium gray sandstone with a few calcite Client:  Fugro West, Inc.
healed hairline fractureg, 27 degrees 5855 Olivas Park Dr.
to the core axis. Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 20,140 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test>
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /0/12-2: 23 /j

Person performing the test: 4}, 73 >

Client: /45

Job: _H#IP- SFQRT3

Sample ID: 739 &5~-2 33 < 2 7a.

Sample Description: > . &, gromn, Lo ﬂcﬂ o St %—M‘/Z’Q‘(
WW L (}véz VoSN Seodo X U 2.0 ol AT

' ‘_—dw ,ﬂz/«--LK/

(¢

! < (g
Sample Depth:  /&¢( .5 Sample Condition:M b3 \.W et

d, d, 1, L o
2.37/ 2. 3% ~.0007 | - .60
2372 | 2. 390 N
2.3/ 2, 35¢ T.oUD/ | T SUo/
2. J89 (2393
2.370 12.391 +JVOE | +ovo !
Avg. diameter: 2.39 2 Avg.length: £ 24 8
Sample area : (:/1,5( 94 Vdratio : 2,20 -
Sample volume(in’) :_2 3 gz 2
Sample weight (g) :/050.2 ¢
Density : ¢/ ¢/, 3 (g;g/, = /C9.0 o F(1 g/in*=3.8095lb/t)

Gauge length: Z.00o (— Q</j
Comments Zﬁ Qe 0/41 5( O M (/4‘0\*/{/6{_4,\__

AL—\ Mh—*/{ﬁa»\b\__ S e »«z,/(s.—» ,/’/)"\J\*-
o cwe Soy 0

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:27a
Depth: 106.5'

DESCRIPTION

Dark gray fine sandy siltstone, with two
minor calcite healed hairline fractures.

MODULUS: 9,430,000 psi
POISSON'S RATIO: .36

- Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23
Sample: 27a
Depth: 106.5'

DESCRIPTION

Dark gray fine sandy siltstone, with two
minor calcite healed hairline fractures.

STRENGTH: 8673 psi

Geo @
Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo
Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /0/2 25 ?3/9 fss
Person performing the test: /) , Roro

Client: F:_@

Job: HI2 - SFaBRR

Sample ID: BS8-2 2 528&

Sample Description: TD__ /£ (s q/._a/,.@‘w C,QA AL, ﬂ‘dr\«-s—-
CJQSR’—Q«;LMV Lag‘OIQ_\ ohod 70° Go e O g

Sample Depth: /1< ' Sample Condition: W S . '@Za.ﬂ V‘”—')“—J

4, d, L L @

2,263 |2.377 - .07 | —ovD2 B ~ ¢ /

. : s~

2358 |2, 3¢ Lo~ S s

2.3¢3 12, 3¢C7 Z . 600 | F. 000/ .

2.3%1 |z2.382 \

2.392 12.38¢ 7 o7 | +.000 o o
Avg. diameter: Z. 23 7«4 Avg. length: $, 2.5 R [ Py A s
Sample area : _fq2C Vdratio : 2 2 3 S~ s. /#_sﬂ\\_\
Sample volume(in®) : » % 3 232349 T ] S
Sample weight(g) : /032, °
Density : 42/, (2% //u? = Z§ s F (1 gin’=3.80951b/6F) Se—len
Gauge length: 2 ,co=2 / oo /n ‘\]\_’/ /

- ll<_~ ] v
Comments: %,Q .S'C‘w«\suva L_>_J’ /g
Stk e U LI, =/ , ,
Ec@ s O, . o o W = Vot e J

‘}:AA{LQ,J/ 9«4/ =0 %ﬁm,

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:28a
Depth: 114’

DESCRIPTION

Dark gray interbedded claystone, siltstone
and sandstone, bedded about 70 degrees
to the core axis.

MODULUS: 2,880,000 psi
POISSON'S RATIO: NA (.14)

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23
Sample: 28a Geo
Depth: 114' Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

DESCRIPTION
Dark gray interbedded claystone, siltstone Client:  Fugro West, Inc.
and sandstone, bedded about 70 degrees 5855 Olivas Park Dr.
to the core axis. Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 2778 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: (0/>2 ¢ 23 /?8
Person performing the test: 4) . 7R3 |
Client: Feo <10

Job: _H 4% - sFoBR
Sample ID:_[298-23 52_?&

Sample Description: L,_, @Q-_S w.ﬁ foee 4 S ~ 4 St——a

et J§25s° ‘F'D‘H—'- Coe g, .

Sample Depth: ) 20. £ '

Sample Conditionzw <. ’fi:?icj Nm_;j-

d, d, l b @
2.37¢ Z.770 “.ovo9 |- Svp/ Yy 4
2.37¢ | 2,3%0 A e

.39 2.390 Zoero! | oo / Vi /-f
2.275 2.3%1 2 |
2.3%% [ 2.390 +.0003 © a/ /'

Avg. diameter: 2, 3 73 Avg. length : 5,.3%8

Samplearea : ¢ “9% Vdratio : 2,23 . /

Smngle volume(in’) :2 3,943 /

Sample weight (g) : ¢.3 /

Density :_¢¢/,.50 3/, e //9 SpcfF (1 g/in’=380951b/ft) A

Gauge length: 2 .00 N 7

Comments %ju«w&f%u’o&@
Iy c/’i/uy—\(‘// et 8

(7\‘\.S<=--~
\

L C #w%mmemwﬂw

800 Peralta Ave , San Leandro, CA 94577 . Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23

Sample:29a Geo
Depth: 120.5' Test 800 Peralta Ave
DESCRIPTION Unlimited SanLeandro, CA 94577
Medium gray fine sandy siltstone to
sandstone with several calcite healed Client:  Fugro West, Inc.
hairline fractures about 15 to 25 degrees 5855 Olivas Park Dr.
to the core axis. Ventura, CA 93003
MODULUS: 5,480,000 psi

Project: San Francisco Oakland Bay Bridge
POISSON'S RATIO: .21 East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23

Sample: 29a Geo
Depth: 120.5' Test 800 Peralta Ave
Imi, San Leandro, CA 94577
DESCRIPTION Unlimited San Leandro
Medium gray fine sandy siltstone to Client:  Fugro West, Inc.
sandstone with several calcite healed 5855 Olivas Park Dr.
hairline fractures about 15 to 25 degrees Ventura. CA 93003
9

to the core axis.

Project: San Francisco Oakland Bay Bridge

STRENGTH: 2412 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test )
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: /Q/zl 523/7
Person performing the test: /l N
Client: £ . . o

Job: HEX-_ScoBrnr

Sample ID: TR 2 8- 2:’3 S B0b.
Sample Descnptlon M\M > ,V-a(\ cn izl
Sample Depth: /2 8.5 ’ Sample Condition: 42 eepre ) 5 :tz;@;j ot F
288 |2.387 —, 0007 | - o002
2.388 | 2.350
2370 | > %0 Z.gool | +,0m0
23790 12,379/ |
2.3% |z. 39/ +.o007 | +.o00 /
Avg. diameter: 2 39 O Avg. length: 5. 252 /
Sample area :ir,ﬁ_ac Vdratio :2 20
Sample volume(in’) : 2.3, 54 2
Sample weight (g) : /052 .5
Density : 44,47 y/m /70.2p K& (1g/in*=3.8095b/ft) ‘
Gauge length: 2. ) 200D \l

Comments: F MCZ—Q ézxa/ ﬂ“‘“/&ﬁ”\‘ﬁ .4;\-—0—?/)

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:30b
Depth: 128.5'

DESCRIPTION

Medium gray sandstone with a calcite
healed hairline axial fracture.

MODULUS: 8,330,000 psi
POISSON'S RATIO: .25

- Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23 "
Sample: 30b Geo
Depth: 128.5' Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

DESCRIPTION
Medium gray sandstone with a calcite Client:  Fugro West, Inc.
healed hairline axial fracture. 5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 16,579 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




Geo

Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: (0/22 €23/ g8
Person performing the test: /] . 73 /o>

Client: I::-\,(,o
Job: HTFP- sFoprw
Sample ID: _ 3 98~-2 32 S Jleo

Sample Description: e o Ao Ao O DY/ 4/&4"\45(“ , f e
JL(A—MM Foo Friio A Y Aefces 4o 4h o Cpra

Sample Depth: /3 & g Sample Condiﬁon:ﬂmj £ f;?..y_ﬁz(,o oA

d; d, I %
2.373 | 2.389 -, o8 o
2.392 2. 370
2392 |2,629/ 2080 | 2 ovo
2.373 |z, 392
2.38% [2. 23/ F 0?08 e

Avg. diameter : _2_3*3/_ Avg. length: 55294
Sample area : ¢,c(5D Vdratio : 2 2|

Sample volume(iné) 123770

Sample weight (g) : /0£(.7

Density: ¥4, 757//n> ) 70,2 p F (1 g/in’=3.8095Ib/ft)
Gauge length: 2 .00 o . ‘

Comments: F@/Q.Q//) /éb M o~ M\c 4/‘4/_(»;;1,,‘\“}‘

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623



5000

4000

3000

2000

Axial Stress (psi.)

1000

||IIH|II‘|||IIHII‘||Ililll|’l||||l!||‘||||||||l’

0 HIIIIIII\|||IHIH{I|||||||!‘IIIIIIIIIW!HIIH‘||||||IHIIHIIIIIIIIIIIIIIII‘!IIHI!IW

0.0005 0.0004 0.0003 0.0002 0.0001 0.0000 0.0005 0.0010 0.0015  0.0020

Radial Strain (in/in)

Axial Strain (in./in.)

ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:31a
Depth: 135'

DESCRIPTION

Medium gray sandstone alternating with
fine sandy siltstone. Contains numerous
calcite healed hairline fractures about
24-37 degrees to the core axis and one
axial healed fracture.

MODULUS: 6,940,000 psi
POISSON'S RATIO: .22

Geo

Test 800 Peralta Ave
Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain
SAMPLE ID: Boring : 98-23
Sample: 31a Geo
Depth: 135' Test 800 Peralta Ave
imi San Leandro, CA 94577
DESCRIPTION Unlimited _San Leandro
Medium gray sandstone alternating with Client:  Fugro West, Inc.
fine sandy siltstone. Contains numerous 5855 Olivas Park Dr.
calcite healed hairline fractures about
24-37 degrees to the core axis and one Ventura, CA 93003
axial healed fracture.
. . Project: San Francisco Oakland Bay Bridge
STRENGTH: 5512 psi . East Span Replacement Project
Job Number: 98-42-0053
Test Date:  October 23, 1998




Geo
Test
Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date‘MZ’Lz’ 23/

Person performing the test: /4] , T2

Client: £ s A
Job: HET sroRrE
Sample ID: _ 29 L -2 3 S32a
Sample Description: p..4. cAa. M)QJi—M-——* aﬂ/C'j\ = %owoa/ C,~~—CZJ&J
\—A£J\‘—/( Aate Gy o Ot oo Che ) . _Saﬂﬁ/eng D Uy
O& (\{Af—é@ﬂ W/[]A’(M)tt ~4_.£-4C v

Sample Depth: _/ g2 & ' Sample Condition: re ¢ ., Mﬂ £ \'ﬁza(ﬁloo N g)—ei,aJ-

dl d2 l| 12
2389 12,38 - oo | O ;
Z. 388 |2.38%
2,392 2.370 *. oo jsait-ro, N ‘
Z.3%0 |2.29¢ |
2,392 |z.392 +.090 (5 O '
| |
Avg. diameter: 7, 362 Avg. length $.298 i / ' S- -C <
Samplearea : 4,483 Vdrato : 2.22 ol
Sample volume(m)  23.798& ]
Sample weight (g) : /OS2.8
Density : ¢/4, 33,:///:1 [(B et (1g/in™=3.8095b/t") l |
Gauge length: » cres> 1 N

Comments: E— v 55 Eqi  oc.=> ;)M,;QMLCO?

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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0.0020

ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-23
Sample:32a
Depth: 142.8'

DESCRIPTION

Medium gray sandstone with an end zone of
contorted dark gray to olive gray claystone
and many calcite healed hairline fractures.

MODULUS: 5,380,000 psi
POISSON'S RATIO: .24

Geo @
Test 800 Peralta Ave

Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 22, 1998
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-23
Sample: 32a
Depth: 142.8'

DESCRIPTION

Medium gray sandstone with an end zone of
contorted dark gray to olive gray claystone
and many calcite healed hairline fractures.

STRENGTH: 6449 psi

Test 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client:  Fugro West, Inc.
5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 23, 1998




DIRECT SHEAR TESTS

Direct Shear Tests




Geo
Test
Unlimited

Client: (~_ , /o

Job: HFY - SFoRBR

Sample ID: B 78— 23 5 74&

Sample Description: -/ Z. . 8. .

DATA SHEET
Direct Shear of Rock (ISRM)

ST SRV A

Date: /¢ /L’O / 74

Person performing the test: 4, 73 o

T o '. A "f f ("«'... {) izv'i?:--(~‘<

Sample Depth: | 7.5’

Sample Water Condition: _ e, 4_,{‘0 DY « U/ I ot

Location of LVDTs on top shear box

Sketch of Shear Surface
)72 ,\\,» = ): (_? :’C ? ] ‘./
\ ,/'/ rres X
¢ / 278 < / /’
B N S —
D U Ly

Yot
R ,_,.__:_ - .?2.)"/7_‘)—+ 361}CO>
_5 7t o K
Sample area: Estimated Top Box Weight:
P ,(,i fﬁ&.@( \\,( é—%dg\ PRy "é Measured Top Box Weight: /5, Z
2 S CE 5 - ,‘:”C-
Cn 7S /S (A_—q
Fo 0 320 oAb
Fow, ?‘f 31 _gya b
~ St ammngl ‘h/
Joint
Profiles ————— ~-\,.;,_—f——~—~ e
——T
TTTTY—————————— e —
Summary of Test Results
Rate of Loading Sj:
Shr. Displ. Rate :
Normal Stress '
Shear Strength

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623




Shear Stress
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-23

Sample:7a Geo
Depth: 17.5' Test 800 Peralta Ave
DESCRIPTION U nllmlted San Leandro, CA 94577
Slightly rough joint in tan sandstone, -
with a light tan clay or silt coating. Client: Fugro West, Inc.

5855 Olivas Park Dr.

Normal Stress  Shear Strength Ventura, CA 93003

Initial 26.5 20 Project:  San Francisco Oakland Bay Bridge
78 56 East Span Replacement Project
) 157.5 106
Final %gS ?; Job Number: 98-42-0053
170.5 100 Test Date: ~ October 30, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-23

Sample:7a
Depth: 17.5'

DESCRIPTION

Slightly rough joint in tan sandstone
with a light tan clay or silt coating.

Shear Intercept  Friction Angle
(psi) (degrees)
Initial 35 33.2
Final 4.9 29.2

Geo
Test 800 Peralta Ave
Unlimited San Leandro, CA 94577
Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project:  San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:

October 30, 1998




Geo
Test
Unlimited

Client: Fo
Job:  #92l S /orR
Sample ID: R98-2 3 <74

DATA SHEET
Direct Shear of Rock (ISRM)

Date: AIO/JO/ 28

Person performing the test: 4) T3

Sample Description: _ /o _ _, < // ;/.:@Z\ ey NP S Se »M\&
. ¢ ) ok

d
Sample Depth: / 7,7 Sample Water Condition: g2, ' <[] s e bl S
Sketch of Shear Surface Location of LVDTs on top shear box
. P
1olo 7 ) 2 SE G
’ N ., 37
<3 e S _ 2z
! Do
Ao ”
e 2 \leBrue)
Sample area: _ S, {/0 Estimated Top Box Weight:
Measured Top Box Weight: /5.5 ¢4,
(it 4%’/{(“
o«éjz/ ~~( .
C A 25 75 /SO pex
nhel ‘/L;( (TR e J On
o g e e— B 28 YA Grg b
j'ﬂgw, Fow, 122 358 g/z L4
Joint
Profiles B T
e T T T T -
Summary of Test Results
Rate of Loading Sj: _
Shr. Displ. Rate :
Normal Stress ’
Shear Strength

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement
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SAMPLE ID: Boring: 98-23

Sample:7b Geo
Depth: 17.7' Test 800 Peralta Ave
DESCRIPTION Unlimited SanLeandro, CA 94577
Slightly rough joint in tan sandstone.
Client: Fugro West, Inc.
5855 Olivas Park Dr.
Normal Stress  Shear Strength Ventura, CA 93003
Initial 25.5 28.5 Project: San Francisco Oakland Bay Bridge
76 82 ' East Span Replacement Project
153 144
Final 30 22 Job Number: 98-42-0053
88.5 51
178 96 Test Date:  October 30, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-23
Sample:7b Geo @
Depth: 17.7' Test 800 Peralta Ave
DESCRIPTION Unlimited San Leandro, CA 94577
Slightly rough joint in tan sandstone. Client: Fugro West, Inc.

Shear Intercept  Friction Angle

5855 Olivas Park Dr.
Ventura, CA 93003

(psi) (degrees) Project: San Francisco Oakland Bay Bridge

Initial 8.7 41.9
Final 6.9 26.6

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 30, 1998




Geo
Test
Unlimited DATA SHEET

Direct Shear of Rock (ISRM)
Date: / '/J/ 3 0/ 79

Person performing the test: £), T3 >

Client: F_ o

Job:  H 920- sFORM
Sample ID: B98-2.2 <S7& M

Sample Description: 7>/ ey 6’ o - . A rﬁ,ev./ ,.:j:»~~ Mb&'f(—\;\ cole b
/d‘C\f‘/V\ ) -

s
Q

Sample Depth: __ 3 ’ Sample Water Condition: _4 g ecpore d) € o dn ) o or ok

Sketch of Shear Surface Location of LVDTs on top shear box

//;‘“’\.. >= i’;;é \HX§

2~37,3 (1

i —_ _\o
\//'/// $=2.394 *=7
“—\(557"(

Flagee ®
ANL(.S/&-‘»

Sample area: 5./ 74/ Estimated Top Box Weight:
Measured Top Box Weight: __L_L

[olae protoee On 25 7s /so ,?ZJ

Fy 79 237 474

Joint
Profiles
—_—
- Summary of Test Results .
Rate of Loading Sj:
Shr. Displ. Rate ®:
Normal Stress , '
Shear Strenggh

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement
SAMPLE ID: Boring: 98-23
Sample:17b Geo @
Depth: 58' Test 800 Peralta Ave
DESCRIPTION Unlimited SanLeandro, CA 94577
Planar calcite coated joint in
dark gray claystone. Client: Fugro West, Inc.
5855 Olivas Park Dr.
Normal Stress  Shear Strength Ventura, CA 93003
Initial 25.5 16 Project: San Francisco Oakland Bay Bridge
76 46.5 East Span Replacement Project
152 88
Final 27 18 Job Number: 98-42-0053
80 48
160.5 89 Test Date:  October 30, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-23

Sample:17b Geo
Depth: 58' Test 800 Peralta Ave
DESCRIPTION Unlimited San Leandro, CA 94577
Planar calcite coated joint in Client:  Fugro West, Inc.
dark gray claystone. 5855 Olivas Park Dr.

Ventura, CA 93003
Shear Intercept  Friction Angle
(psi) (degrees) Project: San Francisco Oakland Bay Bridge

Initial 29 20.6 East Span Replacement Project

Final 4.4 27.9

Job Number: 98-42-0053

Test Date:  October 30, 1998




Geo
Test
Unlimited DATA SHEET

Direct Shear of Rock (ISRM)
Date: / 0/_?0/ 78
Person performing the test: 4, 7=, ~o

Client: /o < o
Job:  H 92~ S rR

SampleID: 393->3 S 2Ya ) , -, . _
Sample Description: _7/2____ . C/dféc~t</ sz;f—ﬂ jl,on»»—»}" e c&)@ /zj o ‘\7//, 13 S =
Sample Depth: 4.5~ Sample Water Condition: (2.5, e (/5 Fonto i £
Sketch of Shear Surface Location of LVDTs on top shear box
P2 374
/\\ 7-Z7/
; ) 2.37 7
\ /
375
A’ _ 77J r -
- S rd
Sample area: &4, 586 /™ Estimated Top Box Weight:
Measured Top Box Weight: /5. 3
On 25 TS s fret
Fyn IS ZYS 450 Lo
Fnw, (00 320 &7 Ah
Joint
Profiles - _
_—
—_
Summary of Test Results
Rate of Loading Sj:
Shr. Displ. Rate @:
Normal Stress ,
Shear Strength

800 Peralta Ave , San Leandro, CA 94577 Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-23

Sample:24a Geo
Depth: 96.5' Test 800 Peralta Ave
DESCRIPTION Unlimited SanLeandro, CA 94577
Planar calcite coated joint in :
dark gray claystone/siltstone. Client:  Fugro West, Inc.

5855 Olivas Park Dr.

Normal Stress  Shear Strength Ventura, CA 93003

Initial 25 41 Project:  San Francisco Oakland Bay Bridge
77 86.5 East Span Replacement Project
153 133
Final 28.5 20 Job Number: 98-42-0053
82.5 52
165 94.5 Test Date:  October 30, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-23

Sample:24a
Depth: 96.5'

DESCRIPTION

Planar calcite coated joint in
dark gray claystone/siltstone.

Shear Intercept  Friction Angle
(psi) (degrees)
Initial 26.4 354
Final 5.5 28.5

Geo

Test C 800 Peralta Ave

Unlimited SanLeandro, CA 94577

Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project: San Francisco Oakland Bay Bridge
East Span Replacement Project
Job Number: 98-42-0053
Test Date:  October 30, 1998




Geo

Test .
Unlimited DATA SHEET
Direct Shear of Rock (ISRM)
Client: /:‘_a/( ro
Job: A#?Z—‘SCOBB

SampleID: B28-23 Szla_

Date: /“7/:0 / 78

Person performing the test: /] . 2 ro

Sample Description: _ Plo. . Je 40 . /t,ﬂ\ A (e bt o s ﬂ) e
j;vuz( 04 o (-/(e ,a'(}m (—O Alf-__:-"ﬁmk {/)/f/ ~ ;ch \ﬁL){MW

0.

6‘/0\\ \!X-\«_, /gN@.

U/\\Aj—— /
[4]

Sample Depth: /03 .5 ’

Sample Water Condition: AL o, Kﬂ s rz ) 3

Sketch of Shear Surface Location of LVDTs on top shear box
f FEEG P2 08¢ y
J 2.285 |
~ e 2.385 .,
o - 70
p T
Siw oL
Sample area: _ 4, 7.5 [ > Estimated Top Box Weight:
Measured Top Box Weight: 25 e b
On 25 75 /50 pdr
Fo  1/9 257 7/4 0D
Fow, 103 3491 698 YL
. B
Joint
Profiles
——————
_
Summary of Test Results
Rate of Loading Sj:
Shr. Displ. Rate @
Normal Stress '
Shear Strength

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-23
Sample:26a
Depth: 103.5'

DESCRIPTION

Planar calcite coated bedding joint
between dark gray claystone and siltstone.
The joint contains a few pyrite crystals.

Geo
Test

800 Peralta Ave

Unlimited SanLeandro, CA 94577

Normal Stress  Shear Strength
Initial 25 19
76 54.5
155 99.5
Final 28 18
83 48
169.5 95

Client:

Project:

Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:

October 30, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-23
Sample:26a
Depth: 103.5'

DESCRIPTION

Planar calcite coated bedding joint
between dark gray claystone and siltstone.
The joint contains a few pyrite crystals.

Shear Intercept  Friction Angle
(psi) (degrees)
Initial 5.2 31.6
Final 2.8 28.6

Geo
Test 800 Peralta Ave
Unlimited SanLeandro, CA 94577
Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 30, 1998




Geo
Test
Unlimited

DATA SHEET
Direct Shear of Rock (ISRM)

Client: /C::--( 0
Job: HIX-sEo R

Sample ID: R 7g-2 3 S2ckh
Sample Description: _/ /. . <C Q=

po b (cnlA, o ) L

Date: /0/30/9’8

Person performing the test: AR o

IO, N - T i S s U
& @) [
Sample Depth: /O .S ¢ Sample Water Condition: Yy JJ/ e O, 7 )i ot (o
Sketch of Shear Surface Location of LVDTs on top shear box
NG Tr
Ve A _ 2.377 “
€ Z 2228 e
N i |
. ,j\ 5 5375
s 3
(J' S 7)
it
39} =
A =, O 122 / ()
Sample area: S 397 Estimated Top Box Weight:
Measured Top Box Weight: Z . &
On 2.5 7S /SO

F, /3 ﬁ 405 870
Fr-w, [[2 é?_ 779

5

_.’——/
-
Joint
Profiles
L BB
m__\_ﬁ‘ e e =
-
M_—ww—— e __——
: Summary of Test Results
Rate of Loading s;
Shr. Displ. Rate :
Normal Stress o:
Shear Strgg@

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-23

Sample:26b Geo
Depth: 104.5' Test 800 Peralta Ave
DESCRIPTION Unlimited SanLeandro, CA 94577
Undulating calcite coated joint
in dark gray claystone. Client: Fugro West, Inc.

5855 Olivas Park Dr.

Normal Stress  Shear Strength Ventura, CA 93003

Initial 25.5 27.5 Project:  San Francisco Oakland Bay Bridge
76 47.5 East Span Replacement Project
' 154 92
Final 28 27 Job Number: 98-42-0053
84 42.5

171 81 Test Date:  October 30, 1998
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DIRECT SHEAR TEST
Failure Envelope
SAMPLE ID: Boring: 98-23
Sample:26b Geo
Depth: 104.5' Test 800 Peralta Ave
Undulating calcite coated joint Client:  Fugro West, Inc.
in dark gray claystone. 5855 Olivas Park Dr.
Ventura, CA 93003
Shear Intercept  Friction Angle
(psi) (degrees) Project:  San Francisco Oakland Bay Bridge
Initial 12.4 6.9 East Span Replacement Project
Final 14.0 21.0
e Job Number: 98-42-0053
Test Date:  October 30, 1998




Geo

Date: / J?C’/ ?»?

Person performing the test:

Test
Unlimited DATA SHEET
Direct Shear of Rock (ISRM)
Client: [~ugAo
Job: #3977 - SFoRR

SampleID: B F8-2 3 5300;

S
AT e

Sample Description: <, |\ ~(. )/, . D e /{_{,.4\,,ﬁ
oY

(‘Cli(’ \L(ﬁd_\ oA e
U

<) 7]

Seere o LA LT e

v

Sample Depth: _/ 2 < *

Sketch of Shear Surface

Sample Water Condition: 4;7,(‘,@',('/¢<{[) S

'(:Q‘dj_ha_eﬂ [ o-c'.:_/“‘

Location of LVDTs on top shear box

.5,’&&4

Sample area: <. ((C 2
é = 3C7 peack J,,\
== 4 Yo %M« Q

Estimated Top Box Weight:
Measured Top Box Weight: g

g

On 2s 75 |50
wa' 6/6 lw—(u’( 5% Fy, 1)7 35! 702%
o Few, JOI_ 235 g,
J '\«{W %j W, /O0[
—TTTTTTTTT T T T T e .
Joint
Profiles T

Summary of Test Results
Rate of Loading Sj:
Shr. Displ. Rate o
Normal Stress )
Shear Strength

800 Peralta Ave , San Leandro, CA 94577

Tel/Fax (510)638-6623
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

SAMPLE ID: Boring: 98-23

Sample:30a
Depth: 128'

DESCRIPTION

Slightly wavy joint in medium dark

gray fine sandy siltstone.

Normal Stress  Shear Strength
Initial 26 25
76.5 64.5
155.5 104.5
Final 27 18
84 45.5
169 81

Geo
Test 800 Peralta Ave
Unlimited San Leandro, CA 94577
Client:  Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003
Project: San Francisco Oakland Bay Bridge
East Span Replacement Project
Job Number: 98-42-0053
Test Date:  October 30, 1998
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DIRECT SHEAR TEST
Failure Envelope

SAMPLE ID: Boring: 98-23
Sample:30a
Depth: 128'

DESCRIPTION

Slightly wavy joint in medium dark
gray fine sandy siltstone.

Shear Intercept  Friction Angle

Geo

Test 800 Peralta Ave
Unlimited SanLeandro, CA 94577

(psi) (degrees)
Initial 12.7 31.1
Final 6.9 23.8

Client: Fugro West, Inc.
5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 30, 1998
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KODAK Color Control Patches

SO - Fast Span Replacement Project
I'ugro - Earth Mechanics
Unconfined Compression Test Saniple
Boring: 98-23 Depth: 14.5° Sample: 6a
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Boring: 98-23 Depth: 14.5° Sample: 6a
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I ast Span Replacement Project
Fugro - Earth Mechanies

U ncontined Compression ‘Test Sample

Boring: 98-23 Depth: 34° Sample: 11a
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KODAK Color Control Patches

A X
ol '

i L2 §oSadga P

f o e % Y A

S1'OBB - East Span Replacement Project
Fugro - Earth Mechanics
tUnconfined Compression Test Sample
Boring: 98-23 Depth: 34° Sample: 11a
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KODAK Color Control Patches

STOBB - Fast Span Replacement Project
Fugro - Earth Mechanics
Unconlined Compression Test Sample
Boring: 98-23 Depth: 46.5° Sample: 14a
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KODAK Color Control Patches

1 Span Replacement Projeet
I'uero - Barth Mechanices

| [ ncontined Compression Test Sample

; Boring: 98-23 Depth: 46.5° Sample: 14a
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Boring: 98-23 Depth: 57.57 Sample: 17a

KODAK Color Control Patches

<FOBB - East Span Replacement Project
I'ugro - Earth Mechanics
Unconfined Compression ‘Test Sample

Boring: 98-23 Depth: 57.5° Sample: 17a
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Boring: 98-23 Depth: 63° Sample: 18a
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SHOBB - East Span Replacement Project
Fugro - Earth Mechanics
Unconlined Compression Test Sample
Boring: 98-23 Depth: 74> Sample: 20a

KODAK Color Control Patches
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Boring: 98-23 Depth: 74° Sample: 20a




KODAK Color

SEFORB - East Span RUP‘;IL‘L’I“L’I“ Pl'l)jccl
Fugro - Earth Mechanies

Unconfined Compression Test Sample

Boring: 98-23 Depth: 74.5° Sample: 20b
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Q1313 - Fast Span Replacement Project
lF'ugero FLarth Mechanics
L nconfined Compression Test Sample

Boring: 98-23 Depth: 74.5° Sample: 20b




KODAK Color Control Patches

SEORBE - Fast Span Replacement Project
Fugro - Farth Mechanics
UUncontined Compression ‘Test Sample
Boring: 98-23 Depth: 78’ Sample: 21a

span Replacement Project
Fugro - Earth Mechanics

Unconlined Compression Test Sample
Boring: 98-23 Depth: 78° Sample: 21a
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KODAK Color Control Patches

STORBB - Fast Span Replacement Project
I'ugro - Farth Mechanics
Unconfined Compression Test Sample
Boring: 98-23 Depth: 857 Sample: 22a

KODAK Color Control Patches

SHOBB - Fast Span Replacement Project
Fugro - Earth Mechanics
Unconlined Compression Test Sample
Boring: 98-23 Depth: 85° Sample: 22a
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Boring: 98-23 Depth: 106.5° Sample: 27a
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SFOBB - | t Span Replacement Project
Fugro Iarth Mechanmies
Uncontined Compression Test Sample

Boring: 98-23 Depth: 120.5° Sample: 29a
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['ncontined Compression Test Sample
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SIFOBB - Bast' Span Replacement Project
Fugro - Earth Mechanics
Unconfined Compression Test Sample.
Boring: 98-23 Depth: 128.5° Sample: 30b
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Fugro - Earth Mechanics
Uncontined Compression Test Sample
Boring: 98-23 Depth: 135° Sample: 31a

o1 01313 - Fast Span Replacement 'Proj-:
FFugro - Earth Mechanics
Unconfined Compression Test Sample
) Boring: 98-23 Depth: 135 Sample:s 3




KODAK Color Control Patches

gy

sFOBB vin Replacement Project

Fuero - Farth Mechames
{ncontined Compression Test Sample

Boring: 98-23 Depth: 142,87 Sample: 32a
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[ neonfined Compression Test Sample
Boring: 98-23 Depth: 142.8° Sample: 32a




UUAK Color Control Paiches

SFORBB - Fast Span Replacement Project
: Fugro - Farth Mechanics
Direct Shear Test Sample

I3, e
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KODAK Color Control Patches
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SFOBB - East Span Replacement
Fugro - Earth Mechanics
Direct Shear Test Sample

g
Boring: 98-23 Depth: 17.7° Sample v
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SFOBB - FFast Span Replacement project
Fugro - Farth Mechanics
Direct Shear Test Sample
Boring: 98.23 Depth: SR° Sample
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Fugro - Farth Mechanics
Direct Shear Test Sample
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KODAK Color Control Patchs

SFOBB - East Span Replacement Project
Fugro - Farth Mechanics
Direct Shear Test Sample il

Boring: 98-23 Depth: 103.5° Sample: =
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SFOBB - East Span Replacement Project
Fugro - Earth Mechanics
Direct Shear Test Sample

Boring: 98-23 Depth: 104.5° Sample: 26b
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Modulus and Unconfined Compression Tests
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Geo

Test
Unlimited

A

DATA SHEET

Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Client: £, o

Date: ! 0// 14 /?3 3
Person performing the test: 4 B o

Job: #He2"- SFORF
Sample ID: B 98-2 « S (2a - - (
Sample Descnptlon V\d(w/“ (MJ\ _Se_. ,\;/_i}- [ ;. et O 5 v / Ko IR
/O/)@Qﬂ(&- (‘\v’f Ct Q Lanl /yf O ,-{]ﬁ'(‘u(‘;‘, L)
i

Sample Depth: 1/, 7n (785 I) Sample Condition: e cec. < e &

dl d2 ll 12
2.3%295 Z.330 -. 0008 | — oot
2.372. 2.39 1/

2 288 2.394 T ovoy | * oo/
2.79! 2.39¢

2,295 2.39¢ 4, 707 +.L00 |
Avg. diameter: 2.3 92 Avg. length: 523

I/d ratio

2.9

Sample area : 4,494

Sample volume(in®) : 2. 3. 52°F

Sample weight (g) : /037,
Density : ¥</-0% $(/m = /ég Opct
Gauge length: 2 20

(1 g/in®=3.80951b/1t’)

M &/Q M,_,Q\‘y o»y}aﬂ

Comments: F \ *&é)
—4747(7@\

alo Yo ot
> T g

Tel/Fax (510)638-6623

800 Peralta Ave , San Leandro, CA 94577
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-24

Test 800 Peralta Ave

Sample:12a
Depth: 38.5'
DESCRIPTION U nlimited San Leandro, CA 94577
Medium gray sandstone with a small
swarm of calcite healed axial fractures. Client:  Fugro West, Inc.
5855 Olivas Park Dr.

MODULUS: 5,550,000 psi

POISSON'S RATIO: .31

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 14, 1998
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Axial Strain (in./in.)

UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-24

Sample: 12a Geo
Depth: 38.5' Test 800 Peralta Ave
imi San Leandro, CA 94577
DESCRIPTION Unlimited San Leandro
Medium gray sandstone with a small Client:  Fugro West, Inc.
swarm of calcite healed axial fractures. 5855 Olivas Park Dr.

Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

STRENGTH: 3521 psi East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 14, 1998




Geo

Test

Unlimited

DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)

Date: /0// y/78

Person performing the test: 4 , B, >
Client: < o
Job: #9727 = comrm
SampleID: _ B 9@ -5 ¢ S° /2a_
Sample anptlon_L \-&)ZL/M /'wM A~ il lf‘~‘-' w—vH\ ,Qa,f/ QC
e e (L P SYA f/fl/{,‘ijd7'/33 £ 57° TDC_gn«C__
o [

Sample Depth: /2, 7 ( 945 I) Sample Condition: /= ¢ /. M,O & S tel) o v

dl d2 ll 12
Z2.375 | 2.28¢% -8 e
z2.38¢v 2., 28¢
A 377 | 2.382 2 tvo) | BT/
2,38¢ |z.z281

2.37( Z.32¢2 -+ J70 8 o -
Avg. diameter: 2,382~ Avg. length: $°3/¢
Sample area : ‘-/r‘/Sé Vdratio : 2,23
Sample volume(m) zz,ga
Sample weight (® :

Density :_ %4.03

Gauge length: 2 . 000 |,

S’/m /%,745 & (1 g/in’=3.80951b/1t)

Comments; £ = e fa«//.um M el 0

»f(rm

800 Peralta Ave ,

San Leandro, CA 94577

Tel/Fax (510)638-6623
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

SAMPLE ID: Boring: 98-24
Sample:13a
Depth: 45'

DESCRIPTION

Medium gray sandstone with partially
healed and calcite healed fractures,
13,27, and 57 degrees to the core axis.

MODULUS: 5,000,000 psi
POISSON'S RATIO: .37

Test : 800 Peralta Ave

Unlimited San Leandro, CA 94577

Client:  Fugro West, Inc.

5855 Olivas Park Dr.
Ventura, CA 93003

Project: San Francisco Oakland Bay Bridge

East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 14, 1998
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Axial Strain (in./in.)

UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

SAMPLE ID: Boring : 98-24

STRENGTH: 3519 psi

Sample: 13a Geo
Depth: 45 Test 800 Peralta Ave
mi San Leandro, CA 94577
DESCRIPTION Unlimited r
Medium gray sandstone with partially Client:  Fugro West, Inc.
healed and calcite healed fractures, 5855 Olivas Park Dr.
13, 27, and 57 degrees to the core axis. Ventura, CA 93003
9

Project: San Francisco Oakland Bay Bridge
East Span Replacement Project

Job Number: 98-42-0053

Test Date:  October 14, 1998




Geo

Test
Unlimited
DATA SHEET
Determination of Rock Modulus and Poisson’s Ratio (ASTM D3148)
Date: /0//‘//78
Person performing the test: /4 | 72, ro
Client: thi ro
Job: HIF- SFormn .
SampleID: _R:98-2 4 <&;/Y%= ”‘“"Qm@ 57‘1
Sample Description: ol o/« gt o f M Y~ bw o Lo /,,f fes
oo,
Sample Depth: /59 m (52 ’) Sample Condition: fp. . . ,—eﬂ Lo 'Wu—« oo
4, 3 . i
2,378 | Z.379 —.0208 | —.000(
2.381 | 2 =27z
2.962 | 2.28¢ Z . 600/ | +, 000
2.328¢ 2.3259
2377 | 2384 +0007 | + ool
Avg. diameter: 2.379 Avg. length: 4872
Sample area : gjlﬂ—{s Vdrato : 2,05
Sample volume(in®) : 2./, ¢
~ois?  Sample weight (g) : 9419 g% ;
Density : 43.49 u/m = /LS 7pF (1 g/in*=3.8095b/f) |
Gauge length: 2 @ \J\_’//

Comments K =3 '/%cﬁ—ezo o be o ,MuuQ w/ Q»-Md? —l
Tl ¢q pJOT AT L

In Wod Los @ /4,‘»0&[4,@(!),“-(1 Sn 8o N2 =d )
/A-\./OMJ M%ﬁd/\/l‘ﬂﬁq%ﬂlw&\«'dﬁlﬁ—ﬁ/
{A/M A—(NGC%«(A@

M%—C{?/) 0*-\-44/\;‘

Tel/Fax (510)638-6623

800 Peralta Ave , San Leandro, CA 94577
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