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Table B-6.

Summary of Splitting Tensile Strength (Brazilian Disk Method) Testing
City of Los Angeles/Northeast Interceptor Sewer Tunnel

Los Angeles, California

B-81A 39.1 50.3 36. 159.3 21.6 3,362 1,169
B-83 38.2 - - - - - 310
B-87 21 29.9 504" 335 171.3 251 18,713 7,047
B-90 31 35.7 61.2 49.2 300.5 204 1,008 213
B-93 21 29.2 58.5 47.8 275.1 21.0 2,017 459
B-94 20 30.3 50.6 36.7 157.7 21.0 560 192
B-97 19 31.5 50.3 36.5 150.3 20.3 672 233
B-101 24 39.9 59.2 429 246.5 20.5 1,748 438
B-106 7 28.4 61.3 426 281.2 21.9 740 180
B-108 9 31.9 61.4 313 187.5 19.8 852 282
Notes:

Data summarized from results presented by Colorado School of Mines (2000) and Advanced Terra Testing (2001).

Splitting Tensile Strength = 2P/nLD.

P - Failure Load.

D - Sample Diameter.

L - Sample Length.

-- Data not available.

CDM Camp Dresser & McKee Inc.
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. Table B-8

Summary of Cerchar Abrasivity Index Testing
City of Los Angeles/Northeast Interceptor Sewer Tunnel
Los Angeles, California

Bormng! NUmber: n) P nde; semark:
B-81A 22 33.7 Siltstone 14 Normal Wear, Flat
B-82 19 28.7 Sandstone 07 . None
B-82 22 32.5 Sandstone 3.3 None
B-83 27 38.5 Sandstone 1.4 None
B-89 20 30.7 Sandstone 1.1 Normal Wear, Flat
B-92 22 31.7 Sandstone 1.0 None
B-92 24 335 Sandstone 0.8 None
B-92 24 345 Sandstone 1.0 None
B-92 25 35.3 Siltstone 1.6 None
B-92 26 37.3 Siltstone 1.0 None
B-97 20 32.9 Sandstone 3.5 Normal Wear, Flat
B-101 20 35.7 Sandstone 1.6 Normal Wear, Flat
B-105 22 30.5 Sandstone 1.4 ’ Normal Wear, Flat
Note:

Data summarized from results presented by Colorado School of Mines (2000) and Advanced
Terra Testing (2001). ’

9/14/01
2569-32806-NEIS Phase |l
CDM Camp Dresser & McKee Inc. Page 1 of 1 NEIS Cerchar Abrasivity Index xis



PARTICLE-SIZE DISTRIBUTION CURVE

GRAVEL SAND FINES
COARSE |  FINE COARSE |  MEDIUM | FINE SILT | CLAY
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PARTICLE-SIZE DISTRIBUTION CURVE

GRAVEL SAND FINES
COARSE |  FINE COARSE [ MEDIUM | FINE SILT | CLAY
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PARTICLE-SIZE DISTRIBUTION CURVE
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PARTICLE-SIZE DISTRIBUTION CURVE

GRAVEL SAND FINES
COARSE FINE COARSE[ MEDIUM ] FINE SILT [ CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
6" 3" 11/2" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
100
i\
N
L
90 \\
80 |
70
- \
9]
[UN]
L 60
>
m
o
w 50
=
™
—
=
w 40 ‘
O '\
(2
w
o N
30
L\
N
»\\.
20
10 f 3
i
|
0 i
100 10 1 0.1 0.01 0.001
PARTICLE SIZE IN (mm)
Symbol | Boring Sample Depth GR:SA:FI Sample Description (USCS Symbol)
No. No. (m) (%)
) Yellowish-red fine to medium
B-17 0:39:61
o 10 15.0 sandy CLAY (CL) with silt
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PARTICLE-SIZE DISTRIBUTION CURVE
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PARTICLE-SIZE DISTRIBUTION CURVE
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PARTICLE-SIZE DISTRIBUTION CURVE

GRAVEL SAND FINES
COARSE |  FINE COARSE |  MEDIUM | FINE SILT [ CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
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PARTICLE SIZE IN (mm)
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PARTICLE-SIZE DISTRIBUTION CURVE
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PARTICLE-SIZE DISTRIBUTION CURVE
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No. No. (m.) (%)
i E. Gray silty CLAY (CL) with seams of
® B-41 H 16.5 0:15:85 silty fine to medium sand
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PARTICLE-SIZE DISTRIBUTION CURVE

GRAVEL SAND FINES
COARSE |  FINE COARSE |  MEDIUM | FINE SILT ] CLAY
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Symbol | Boring No. | Sample No.| Depth (m) | GR:SA:FI (%)

Sample Description (USCS Symbol)

® B-41 12 18 9:88 :3

Greenish-gray fine to coarse SAND (SP) with
trace fine gravel
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PARTICLE-SIZE DISTRIBUTION CURVE
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Symbol | Boring No. | Sample No.| Depth (m) | GR:SA:FI (%) Sample Description (USCS Symbol)

® B-43 5 7.5 7:88:5

trace fine gravel

Greenish-gray fine to coarse SAND with silt (SP-SM) and
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PARTICLE-SIZE DISTRIBUTION CURVE

GRAVEL SAND FINES
COARSE |  FINE COARSE | MEDUM | FINE SILT CLAY
U.S. STANDARD SIEVE OPENING ~ U.S. STANDARD SIEVE NUMBER HYDROMETER
3 112 34" 38" #4 #10 #20  #40 #60 #100 #200
100 ‘
1 1

90 ! \\

80 \\\

70 \
-
T
m 60 \
w
= \\
@ N
i \
= 50
L
’_
=4
o
Q40
i
: \

% | \

0 T
100 10 1 0.1 0.01 0.001

PARTICLE SIZE IN (mm)

Symbol | Boring No. | Sample No.| Depth (m) | GR:SA:FI (%) Sample Description (USCS Symbol)

® B-43 9 13.5 14:77 :9

trace fine gravel

Gray fine to coarse SAND with silt (SW-SM) and
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For LADPW/GED
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PARTICLE-SIZE DISTRIBUTION CURVE
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COARSE | FINE coaRse] MEDIUM | FINE SILT | CLAY
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No. No. (m) (%)

Light gray fine to coarse SAND (SP)

B-43 10 15.0 18:79:3 ) .
with some fine gravel

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
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PARTICLE-SIZE DISTRIBUTION CURVE

GRAVEL SAND FINES
COARSE |  FINE COARSE [ MEDIUM | FINE SILT [ CLAY
U.S. STANDARD SIEVE OPENING  U.S. STANDARD SIEVE NUMBER HYDROMETER
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Symbol | Boring No. | Sample No.{ Depth (m) | GR:SA:FI (%) Sample Description (USCS Symbol)

L B-44 5 75 0:94 :6 Greenish-gray fine to coarse SAND with silt (SP-SM)
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PARTICLE-SIZE DISTRIBUTION CURVE
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Symbol | Boring No. [ Sample No. | Depth (m) | GR:SA:FI (%) Sample Description (USCS Symbol)

® B-44 8 12 34: 63 :3

with some fine gravel

Greenish-gray fine to coarse SAND (SP)

Subsurface Geotechnical and Hazardous Materials Investigation
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For LADPW/GED
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PARTICLE-SIZE DISTRIBUTION CURVE
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PARTICLE SIZE IN (mm)

Symbol | Boring No. | Sample No. [ Depth (m) | GR:SA:FI (%) Sample Description (USCS Symbol)

o B-44 9 135 22: 68 :10

some fine to coarse gravel

Gray fine to coarse SAND with silt (SW-SM) and

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For LADPW/GED
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PARTICLE SIZE IN (mm)

Symbol | Boring No. | Sample No.| Depth (m) | GR:SA:FI (%) Sample Description (USCS Symbol)

Gray fine to coarse SAND with

o B-44 10 15 33:61:6 .
fine gravel

silt (SW-SM) and
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FIGURES C-120 THROUGH C-188

DIRECT SHEAR INDIVIDUAL TEST PLOTS
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C-=

50 100 150 200 250 300
NORMAL STRESS (kN/m2)

BORING SAMPLE DEPTH STRAIN
NO. ~NO. (m) RATE (cm/min)
B-17 4 6.0 0.025

Sample Description: Brown fine to medium SAND with silt (SP-SM)
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Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1

For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED
ASTM D 3080

Figure C-120



SHEAR STRESS (kN/m?)
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STRENGTH PARAMETERS

@= 37
C= 0kN/mz2
c
50 100 150 200 250 300 350 400
NORMAL STRESS (kN/m?)
BORING SAMPLE DEPTH STRAIN
NO. NO. (m) RATE (cm/min)
B-17 6 9.0 0.063

Sample Description: Greenish-gray silty fine SAND (SM) with seams of fine sandy silt
and hydrocarbon odor
Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-121
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Q= 51°
C= 6.61 kN/m2
/
50 100 150 200 250 300 350 400
NORMAL STRESS (kN/m2)
BORING SAMPLE DEPTH STRAIN SHEAR
NO. NO. (m) RATE (cm/min) STRESS (kN/m?)
B-17 8 12.0 0.025

Sample Description: Brown fine to coarse SAND with silt (SW-SM) with cementation
and trace fine to coarse gravel

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-122
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BORING SAMPLE DEPTH STRAIN
NO. ~ NO. (m) RATE (cm/min)
B-17 10 15.0 0.013

Sample Description: Yellowish-red silty CLAY (CL) with fine to medium sand

Subsurface Geotechnical and Hazardous Materials Investigation

Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED
ASTM D 3080
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Figure C-123



SHEAR STRESS (kN/m?)

400

350

300

250

200

150

100

50

50 100 150 200 250 300 350 400
NORMAL STRESS (kN/m?)

Sample Description: Light gray fine to medium SAND (SP) with hydrogen suifide odor

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-124
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BORING SAMPLE DEPTH STRAIN
NO. NO. {m) RATE (cm/min)
B-19 8 12.0 0.063

Sample Description: Light gray fine to coarse SAND (SP) with trace fine gravel

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-125
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@= 46°
C= 0kN/m?

50 100 150 200 250 300 350 400
NORMAL STRESS (kN/m?)

BORING SAMPLE DEPTH STRAIN
NO. NO. (m) RATE (cm/min)
B-19 12 18.0 0.063

Sample Description: Light gray to gray fine to medium SAND (SP)

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-126
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NO. NO. (m) RATE (cm/min)
B-19 14 21.0 0.063
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Sample Description: Light gray to gray fine to coarse SAND with silt (SP-SM) and trace fine gravel
Subsurface Geotechnical and Hazardous Materials Investigation

Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED
ASTM D 3080

Figure C-127
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BORING SAMPLE DEPTH STRAIN
NO. - NO. (m) RATE (cm/min)
B-20 3 4.5 0.025

Sample Description: Brown silty fine SAND (SM) with trace clay

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-128
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BORING SAMPLE DEPTH STRAIN
NO. NO. {m) RATE (cm/min)
B-20 7 10.5 0.013

Sample Description: Olive-gray silty CLAY (CL) with some fine to coarse sand

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-129
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B-20 9 13.5 0.063

Sample Description: Gray silty fine to coarse SAND (SM) with trace fine gravel

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-130
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Subsurface Geotechnical and Hazardous Materials Investigation
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For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED
ASTM D 3080
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DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED
ASTM D 3080
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DIRECT SHEAR TEST RESULTS
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ASTM D 3080
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BORING SAMPLE DEPTH STRAIN
NO. NO. (m) RATE (cm/min)
B-41 10 15.0 0.063

Sample Description: Greenish-gray fine to coarse SAND (SP) with some fine to coarse gravel

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-183
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Note: *Indicates gravel in sample
Sample Description: Greenish-gray fine to coarse SAND (SP) with trace fine gravel

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED
DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-184
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Sample Description: Greenish-gray fine to coarse SAND with silt (SP-SM) and trace fine gravel

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-187
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Sample Description: Gray fine to coarse SAND with silt (SW-SM)
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Sample Description: Greenish-gray fine to coarse SAND with silt (SP-SM)

Subsurface Geotechnical and Hazardous Materials Investigation
Northeast Interceptor Sewer Project - Contract Phase 1
For: LADPW/GED

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080 Figure C-189
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710 Tunnel Feasibility

Technical Data Report March 2006
Table D-1.  Soil Corrosivity Test Results
. . . Sulfate  Chloride @ Minimum
ang Sa&ple D?f‘t))th Predo?;r;)aent Soll pH Content Content Resistivity
: ) (ppm) (ppm) (ohm-cm)
06-1 S-16 140 CL 7.25 200 130 1000
06-2 S-11 110 CL 7.85 50 150 1500
06-3 S-6 60 SP 7.51 50 155 2600
06-3 S-6a 60 SP 7.59 90 165 2300
Table D-2.  Washing #200 Sieve Test Results
B%rci)ng Sa&ple D?f%th Predominant Soil Type Percentage of
’ ’ Gravel Sand Fines
06-1 S-6 60 SM 4 69 27
06-2 S-9A 90 SM 0 52 48
06-3 S-5 50 SM 1 63 36
Table D-3.  Direct Shear Test Results
Peak Ultimate
B(')‘ll'(l)l:lg Sa,:‘y_)le D?th))t h Prggi? r_p;r;znt Friction Strength Friction Strength
Angle Intercept Angle Intercept
(deg) (ksf) (deg) (ksf)
06-1 D-11A 110.5 SC 33.2 1.37 29.0 0.97
06-1 D-15A 135 CL 29.9 1.03 30.8 0.25
06-2 D-8B 80.5 SM 33.1 2.05 31.2 0.57
06-3 D-4 40 SP 44.2 0.37 36.5 0.02

D-1



710 Tunnel Feasibility
Technical Data Report March 2006

Table D-4.  Atterberg Limit Test Results

Percentage of

Boring Sample Depth

No. No. (fty  FPredominant Soil Type | quid Plastic Plasticity
Limit Limit Index
06-1  D-11A 1105 CcL 34 16 18
06-1  D-13B 125 CcL 36 21 15
06-1  D-15A 135 CcL 36 20 16
06-2 s-11 110 CcL 34 21 13

Table D-5. Unconfined Compressive Strength Test Results

Sample / . Axial
Boring Sample/ Depth (ft) Soil / Rock Core Cl:)r:;olr'leﬂsr;?\?e Strain
No. Run No. P Type Diameter Strenp th (psi) Level at
(in) gth (p Failure
06-1 D-13A 125 Lean Clay with 2415 69 10.09
Sand
06-1 D-158 135 Lean Clay with 2.413 45 11.03
Sand
06-1 15 198-199 Claystone / 2166 291* 36
Siltstone
06-2 D-10 100 Lean Clay with 2.412 42 1.70
Sand
144.6- Altered
06-2 10 145 2 Volcanic 1.754 1,426 -
06-2 10 147-148 Altered 1.76 1,386 237
Volcanic
155.8- . .
06-2 12 156.5 Diorite 1.765 177 6.15
06-2 17 177-178 Diorite 1.769 159 -
197.65- . .
06-2 21 198 25 Diorite 1.767 366 8.62
06-3 3 849850 /eathered 1.763 8,488 ;
Conglomerate
168.75- Bedded .
06-3 20 169.25 Siltstone 1.768 2,753 11.4
202.5- Fresh .
06-3 30 203.2 Conglomerate 1.762 2,101 11.7
Notes:

1. * Monotonic stress-strain curve data to failure was recorded and is shown in this Appendix.

2. Other details including rate of loading, core density and moisture, and failure mode are shown in
later this Appendix.

D-2
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Table D-6.

Boring
No.

Sample
Depth (ft)

Point Load Test Results

Sample

Length

(ft)

Sample

Dia. (ft)
Pressure
@ Failure

(psi)
Unconf.

Comp.
Strength

(psi)

Sample Description

06-2

—
~
:b
o

24

45

100

1,170

Valid test; broke straight across. Topanga Fm, coarse
sandstone breccia of diorite pebbles and cobbles; weath’d,
mod. hard to soft.

06-2

186.8

21

45

100

1,170

Valid test, broke across with very little pressure. Moist. Typical
weath’d Topanga sandstone/conglomerate; mod. soft to mod.
hard sandstone, weath’d , oxidized and altered; pebbles harder
than sandstone matrix and only slightly weathered.

06-2

189.8

15

45

100

1,170

Invalid test. Same rock with same characteristics, but fracture
had dark oxidation indicating preexisting incipient joint with
rough, stepped surface. Another joint at top of sample has
strong striae @ 30° rake.

06-2

197.3

17

45

175

2,047

Valid test, broke straight across. Same rock as above, moist.

06-3

200.0

20

45

175

2,047

Invalid test, broke partly along existing joints Rock is diorite,
moist, mod. hard, mod. weath’d, slight ring when struck but can
break by hand with light pressure. End of sample has joint with
striae @ 45° rake.

06-3

85.3

19

45

700

8,189

Valid test; broke through both diorite pebbles and matrix.
Topanga Fm conglomerate in coarse (2-3 mm) sandstone
matrix; black and white diorite pebbles (8- and 10-cm) within
light yellowish-brown sandstone matrix; dry, mod. weath’d, soft
to mod. hard matrix, mod. hard to hard pebbles. @

06-3

106.5

32

45

250

2,925

Valid test, broke straight across, no preexisting joints. Topanga
conglomerate: pebbles (2-3 cm) in coarse sand matrix; soft to
mod. soft; mod. weath’d sandstone matrix, exterior of feldspar
grains are altered to white powder; oxidized to light yellowish-
brown. Pebbles are harder, less weath’d, and light gray.(

06-3

118.3

12

45

650

7,604

Invalid test, broke along 600 angle on incipient but rough,
stepped joint; broke around grains. Augite-diorite cobble
(23cm) of Topanga conglomerate. Unweath’d to slightly

weath’d black and white speckled rock with sphene (?)

06-3

139.1

12

45

2700 31,585

Valid test, broke straight across. Light-colored granite cobble
within Topanga conglomerate; un weath’d, very hard.

06-3

197.2

12

45

1500

17,547

Valid test, broke straight across. This is biotite-diorite cobble
within Topanga Fm; crystal size 1-2 mm, unweath’d, hard, no
oxidation.

06-3

Notes:

202.2

45

450

1. Maximum pressure measured.
2. See sample photographs shown on next page.

5,264

Valid test, broke straight across. Sandstone of Topanga Fm,
gray, no oxidation, dry, mod. hard, slightly to mod. weath’d.
Feldspar grains on fracture are opaque, white, and powdery
suggesting alteration due to weathering.
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Failed core from 06-3, 106.5 ft depth

Core from 06-3, 85.3 ft depth

Sample Cores Tested in PLT Device
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UNCONFINED COMPRESSION TEST

ASTM D2166
Project Name: Route 710 Tunnel Feasibility Project No: 05-109
Boring No.: 06-1 Tested by: R.J. Date: (2/19/06
Depth (ft): 125 Checked by: Date:
Sample No. D-13A Sample Type: R
Sample Description: Reddish Brown, Lean CLAY With Sand (CL)
1 2 3

Diameter (in.): 2.415 2.415 2.416 Average: 2.415

Height (in.): 4.983 4,977 4,950 Average: 4.970

Moisture Content Calculation SKETCH / PHOTO AFTER TEST: -

Wt. Wet Sample + Container (gms): 238.22 ||PHOTO FILE NAME: D:05-109 710 Tunnel100_2649.JPG

Wt. Dry Sample + Container (gms): 209.64

Container (gms) No. 16 57.42

Moisture Content (%) L 18.8

Density and Saturation

Wt. Wet Sample + Container (gms) 1028.01
Container (gms) 228.94
Wet Density (pcf) 133.6
Dry Density (pcf) 112.4
Void Ratio 0.498

% Saturation 101.7
Assume Gs=2.70

Test Data Filename:l 05109061d13a.trx

Shear
. ; ; At Failure
Rate of Deformation (% strain / min) = 1
Confining Stress (ksf): 0.00 Deviator Stress (ksf) 9.97
Failure Criterion: _criterion 2 is used Eff. Minor Principal Stress (ksf)= 0.00
1. the maximum deviator stress within 15% strain  ||Eff. Major Principal Stress (ksf)= 9.97
2. the stress at 10% strain for no peak stress. Axial Strain (%)= 10.09

Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering
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UNCONFINED COMPRESSION TEST

ASTM D2166
Project Name: Route 710 Tunnel Feasibility Project No: 05-109
Boring No.: 06-1 Tested by: R.J. Date: 02/19/06
Depth (ft): 135 Checked by: Date:
Sample No. D-15B Sample Type: R
Sample Description: Dark Brown, Lean CLAY With Sand (CL)
1 2 3
Diameter (in.): 2.412 2413 2.413 | Average: 2.413
Height (in.): 4.980 4,965 4.952 | Average: 4.966
e ———————————— — ———————— |

Moisture Content Calculation " SKETCH / PHOTO AFTER TEST:

Wt. Wet Sample + Container (gms): 218.08 ||IPHOTO FILE NAME: D:05-109 710 Tunne100_2650.JPG

Wt. Dry Sample + Container (gms): 189.46 e

Container (gms) No. 19 58.19

Moisture Content (%) 21.8

Density and Saturation

Wt. Wet Sample + Container (gms 1002.44

P iner (gms) I

Containeri(gms) 228.94

Wet Density (pcf) 129.7

Dry Density (pcf) 106.5

Void Ratio 0.582

% Saturation 101.1 |
Assume Gs=2.70
Test Data Filename: I 05109061d15b.trx

Shear "
- - - At Failure
Rate of Deformation (% strain / min) = "
Confining Stress (ksf): 0.00 | Deviator Stress (ksf) 6.49
Failure Criterion: _criterion 1 is used_ Eff. Minor Principal Stress (ksf)= 0.00
1. the maximum deviator stress within 15% strain  [[Eff. Major Principal Stress (ksf)= 6.49
2. the stress at 10% strain for no peak stress. Axial Strain (%)= 11.03

Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering
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UNCONFINED COMPRESSION TEST

ASTM D2166
Project Name: Route 710 Tunnel Feasibility Project No: 05-109
Boring No.: 06-2 Tested by: R.J. Date: 02/19/06
Depth (ft): 100 Checked by: Date:
Sample No. D-10 Sample Type: R
Sample Description: Brown, Lean CLAY With Sand (CL)
1 2 3
Diameter (in.): 2412 2.411 2.412 | Average: 2.412
Height (in.): 5.002 5.003 4987 | Average: 4.997

Moisture Content Calculation

| skeTcH PHOTO AFTER TEST:

Wt. Wet Sample + Container (gms): 229.64 "PHOTO FILE NAME: D:AD5-108 710 TunneN100_2651.JPG
Wt. Dry Sample + Container (gms): 206.09 ’
Container (gms) No. 36 58.08
__I\@ure Content (%) 15.9
mSaturation — _——l
Wt. Wet Sample + Container (gms) 1041.35
Container (gms) 228.94
Wet Density (pcf) 135.5
Dry Density (pcf) 116.9
Void Ratio 0.442
% Saturation L 97.3
Assume Gs=2.70 o
Test Data Filename: |  05109062d10.rx |
Shear . -
Rate of Deformation (% strain / min) = 1 AtFailure
Confining Stress (ksf): 0.00 Deviator Stress (ksf) 6.11
Failure Criterion: _criterion 1 is used Eff. Minor Principal Stress (ksf)= 0.00
1. the maximum deviator stress within 15% strain  [[Eff. Major Principal Stress (ksf)= 6.11
__ﬁhe stress at 10% strain for no peak stress. Axial Strain (%)= B 1.70

Earth Mechanics, Inc.

’ Geotechnical and Earthquake Engineering
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2.0 e
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0.0
0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9.000 10.000
Normal Stress (ksf)
Ultimate: O l Shear Type :| Field Moisiture | Undisturbed | Peak: @
10.0
8.0 i
%
= 6.0
B
2
=
w
E 40 G-
2
w
2.0
14
0.0
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Horizontal Deformation (inch)
i . :06-1 .37 k 0.97 ]
Boring No Strength Intercept (C) : 1.3 s Ussh) .
Sample No. : D-11A 65.52 (kPa) Peak 46.56 (kPa) Ultimate
Depth (it/m) : 1105 ‘33- 70 Friction Angle (¢ ):| 33.79 Degree 29.04 Degree
Description : Clayey Sand with frace pea gravel (SC) Shear Rate (nch/minute) = 0.02
SYMBOL MOISTURLE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) | (peh (kN/m*) | RATIO (ksf) (kPa) (ksf) (kPa) (ksf) (kPa)
& 14.66 113.46 17.86 0.48 2.50 119.70 3.05 145.94 2.15 102.85
@ 20.21 106.00 16.69 0.59 5.00 239.40 4.57 218.91 4.07 194.78
A 15.61 116.04 18.26 0.45 10.00 478.80 7.93 379.74 6.42 307.34

Earth Mechanics, Inc.

Geotechnical and Barthquake Engincering

Route 710 Tunnel Feasibility

Project No. : 05-109 Date : 02/16/06

DIRECT SHEAR TEST (ASTM D-3080)




10.0
8.0
g —9
= b -
= 6.0 | ’ O
= —— =
g RE== CamnE
@ 4.0 o -1
g = O =TT
(ﬁ g’ ~ -
20 =8 P
: o g
— il -
=
- -
0.0 F
0.0 1.0 2.0 3.0 4.0 50 6.0 7.0 8.0 9.0 10.0
Normal Stress (ksf)
Ultimate : O Shear Type:| Field Moisiture | Undisturbed |  Peak: @
10.0
8.0
o
= L
E 60
i)
= /
w2
§ 40 /{ )y
= iV.d ,
/s
20 LA L
/5
Al
0.0
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Horizontal Deformation (inch)
Boring No. : 06-7 Strength Intercept (C) : 1.03 (ksf) 0.25 (ksf)
Sample No. : D-15A & P | 49.15 (kPa) Peak 12.09 (kPa) Ultimate
Depth (ft/m) : 135.0 l 41.18 Friction Angle ( d) ): 29.86 Degree 30.84 Degree
Description : Sandy Clay (CL) Shear Rate @nebiminute) : 0.07
SYMEBOL MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) (pef) (kN/m*) | RATIO (ksf) (kPa) (ksf) (lPa) (ksf) (kPa)
@ 23.41 102.33 16.11 0.65 2.50 119.70 2.36 113.18 1.66 74.69
© 21.46 106.13 16.70 0.59 5.00 238.40 4.04 193.63 3.62 168.35
A 20.45 107.42 16.91 0.57 10.00 478.80 6.72 321.71 6.13 293.55

. Earth Mechanics, Inc.

Geotechnical and Earthgquake Engineering

Route 710 Tunnel Feasibility
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Boring No Strength Intercept (C) : il s .
Sample No. : D-88 98.27 (kPa) Peak 27.32 (kPa) Ultimate
Depth (fm) : 80.5 | 24.55 Friction Angle (& ):| 33.73 | Degree 31.15 Degree
Description : Silty Sand (SM) Shear Rate (inchminutey : ~ 0.02
SYMBOL MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) (pef) (kN/m*) | RATIO (ksf) (kPa) (ksf) (kPa) (ksf) (kPa)
@ 11.48 123.15 19.38 0.37 2.50 119.70 3.73 178.69 1.98 94.80
@ 12.80 121.77 19.17 0.38 5.00 239.40 524 251.08 3.74 179.26
A 12.07 123.63 19.46 0.36 10.00 478.80 8.60 411.91 6.56 314.24

~ Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering

Route 710 Tunnel Feasibility
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Date : 02/16/06

DIRECT SHEAR TEST (ASTM D-3080)
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Sample No. :D-4 17.55 (kPa) Peak 0.89 (kP2) Ultimate
Depth (fvm) : 40.0 | 12.20 Friction Angle (§):| 44.79 | Degree 36.50 | Degree
Description : Poorly Graded Sand with Gravel (SP) Shear Rate (inctiminueey 1 0.02
SYMEBOL MOISTURE DRY DENSITY VOID NORMAL STRESS PEAK STRESS ULTIMATE STRESS
CONTENT (%) (pef) (kN/m®) | RATIO (ksf) (IPa) (ksf) (IPa) (ksf) (kPa)
@D 9.55 116.21 18.29 0.45 2.00 95.76 222 106.29 1.40 67.22
& 8.34 125.31 19.72 0.35 4.00 191.52 4.39 210.29 3.12 149.39
A 9.69 121.30 19.09 0.39 8.00 383.04 8.10 387.78 5.89 282.06

Earth Mechanics, Inc.

Geotechnical and Earthquake Engineering

Route 710 Tunnel Feasibility

05-109 Date : 02/19/06

Project No. :

DIRECT SHEAR TEST (ASTM D-3080)




PROJECT NO. : EMI#05-109 DATE: 16-Feb-06

PROJECT NAME : 710 TUNNELS FEASIBILITY TESTED BY : RMC

BORING NO. : 06-1 SAMPLE NO./DEPTH : 198' TO 199’

SAMPLE DESCRIPTIONS / CLASSIFICATION : DK. GRAYISH BROWN CLAYSTONE/SILTSTONE (CL/ML)
SOIL SPECMEN MEASUREMENTS :

DIAMETER,D, (In.) : 2.166 WET WEIGHT,(Gms.): 448.33 VOLUME ( Ft.a) : 0.00905
INITITAL AREAA, (Ft2): 0.0256 DRY WEIGHT.(Gms.):  364.8 DRY DENSITY, (Pcf.): 88.9
INITIAL LENGTH,Lg( In.): 4.24 MOISTURE CONT.,%: 22.9 L/D RATIO 1.96
ELAPSED|VERTICAL] STRAIN | CORR. AXIAL | UNCONFINED STRAIN RATE : 0.05 (IN./MIN.) 1.18 (%/MIN.)
TIME |DIAL RDG € AREA LOAD |COMPRESSIVE
(MIN.Y | (N (%) | (FT3 | (LBS) |sTRENGTH(PSI) 350 J
0.02 | 047 | 0.0257 | 105.00 28 |
003 | 071 | 0.0258 | 169.00 46
0.04 | 094 | 0.0258 | 232.00 62 300 |
0.05 1.18 | 0.0259 | 306.00 82 r ST
0.06 | 141 | 0.0260 | 389.00 104 | O
0.07 | 165 | 0.0260 | 476.00 127 250 | | e
0.08 | 189 | 0.0261 | 562.00 150 | |
0.09 | 212 | 0.0261 | 658.00 175 e -
0.10 | 236 | 0.0262 | 751.00 199 2 0| | il
0.11 | 259 | 0.0263 | 844.00 223 2 i
012 | 2.83 | 0.0263 | 922.00 243 7 T o
013 | 3.06 | 0.0264 | 981.00 258 g 150 |1 g ¥
014 | 330 | 0.0265 | 1052.00 276 N A1 ;
015 | 3.54 | 0.0265 | 1102.00 288 T 5 i T
01528 | 360 | 0.0265 | 1111.00 291 100 |- SNRERERT-NE ENRNNNRAEENEY
0.16 | 377 | 0.0266 | 641.00 167 | RN (RN AN RN AR AR AR NN
A RREREN/:]
; L'/
P ;
N vainnn N
0 0.5 1 1.5 2 2.5 3 3.5 4
AXIAL STRAIN, E (%)
SPECIMEN SKETCH AFTER FAILURE
Unconfined Compressive Strength,q, (psi) = 291

REMARKS :

ZEISER KLING CONSULTANTS, INC. UNCONFINED COMPRESSIVE

1221 E. Dyer Road, Suite 105; Santa Ana, CA 92705 STRENGTH OF SOILS
Tel: (714) 755-1355; Fax: (714) 755-1366 (ASTM D2166 - 00)




PROJECT NO. : EMI#05-109 DATE : 15-Feb-06

PROJECT NAME : 710 TUNNELS FEASIBILITY TESTED BY : RMC
BORING NO. : 06-2 SAMPLE NO./DEPTH : 144.6' TO 145.2
LITHOLOGIC DECRIPTION OF THE ROCK : ROCK CORE / BEDDED SILTSTONE AS MARKED
SOIL SPECMEN MEASUREMENTS :
DIAMETER,D, (In.) : 1.754 WET WEIGHT,(Gms.): 334.6 VOLUME,(Ft.3) 0.00494
INITITAL AREAA, (Ft2): 0.0168 DRY WEIGHT,(Gms.):  306.9 DRY DENSITY,(Pcf.): 136.9
INITIAL LENGTH, Lo n.): 3.533 MOISTURE CONT..%:  9.04 L/D RATIO 2.01
AREA | AXIAL [COMPRESSIVE STRAIN RATE : 0.05 (INJMIN.) 1.42 (%/MIN.)
SPECIMEN NO. LOAD STRENGTH
(FT.3 | (LBS) (PSI)
1 0.0168 | 3449.0 1426
SPECIMEN SKETCH AFTER FAILURE
2
3
AVERAGE 1426
1
SPECIMEN SKETCH AFTER FAILURE
2
3
AVERAGE
1
SPECIMEN SKETCH AFTER FAILURE
2
3
AVERAGE

REMARKS :

ZFEISER KLING CONSULTANTS, INC. UNCONFINED COMPRESSIVE STRENGTH

1221 E. Dyer Road, Suite 105; Santa Ana, CA 92705 OF INTACT ROCK CORE SPECIMEN
Tel: (714) 755-1355; Fax: (714) 755-1366 (ASTM D2938 - 95)




PROJECT NO. :
PROJECT NAME :
BORING NO. :

EMI#05-109

710 TUNNELS FEASIBILITY

06-2

SAMPLE NO. /DEPTH :

SAMPLE DESCRIPTIONS / CLASSIFICATION :
SOIL SPECMEN MEASUREMENTS :

DATE : 14-Feb-06

TESTED BY : RMC

147' TO 148

ROCK CORE / DEFORMED, ALTERED AS MARKED

DIAMETER,D, ( In.) : 1.76 WET WEIGHT,(Gms.):
INITITAL AREAA, (Ft?): 0.0169 DRY WEIGHT,(Gms.):
INITIAL LENGTH,L,(In.):  3.555 MOISTURE CONT.,%:
ELAPSED|VERTICAL STRAIN | CORR. | AXIAL | UNCONFINED
TIME |[DIALRDG| ¢ AREA | LOAD |COMPRESSIVE
(MIN.) | (N (%) (FT? | (1LBS) [strRENGTH(PSI)
0.01 0.28 655.00 269
0.02 0.56 1018.00 418
0.03 0.84 1415.00 582
0.04 1.13 1825.00 750
0.05 1.41 2346.00 964
0.06 1.69 2764.00 1136
0.07 1.97 3051.00 1254
0.08 2.25 3265.00 1342
0.0842 2.37 3372.00 1386 @
0100 | 2.81 721.00 296 2
B
-
2
>
<
Unconfined Compressive Strength,q, (psi) = 1386

345.21 VOLUME ( FtAs) : 0.00501
326.59 DRY DENSITY,(Pcf.): 143.9
57 L/D RATIO 2.02
STRAIN RATE : 0.08 (IN./MIN.) 2.25 (%/MIN.)
1600
1400
o 3
§
] |
1200 7 %
fo! |
1000 g %
;o !
‘ i
800 ¥ %
o |
v |
\
600 o
|
|
400 o %
200
/
7
0
0 0.5 1 15 2 25 3

AXIAL STRAIN, E (%)

REMARKS :

"ROCK CORE SPECIMEN"

SPECIMEN SKETCH AFTER FAILURE

ZEISER KLING CONSULTANTS, INC.

1221 E. Dyer Road, Suite 105; Santa Ana, CA 92705
Tel: (714) 755-1355; Fax: (714) 755-1366

UNCONFINED COMPRESSIVE

STRENGTH OF SOILS
(ASTM D2166 - 00)




PROJECT NO. : EMI#05-109 DATE : 14-Feb-06
PROJECT NAME : 710 TUNNELS FEASIBILITY TESTED BY : RMC
BORING NO. : 06-2 SAMPLE NO./DEPTH :  155.8' to 156.5'
SAMPLE DESCRIPTIONS / CLASSIFICATION : ROCK CORE / DIORITE AS MARKED
SOIL SPECMEN MEASUREMENTS :
DIAMETER,D, (In.) : 1.765 WET WEIGHT,(Gms.):  348.5 VOLUME,( Ft.%) 0.00494
INITITAL AREAA, ( Ft.z) . 0.0170 DRY WEIGHT,(Gms.): 338.0 DRY DENSITY,(Pcf.): 151.0
INITIAL LENGTH,Ly( In.): 3.486 MOISTURE CONT.,%: 3.1 L/D RATIO 1.98
ELAPSEDIVERTICAY STRAIN | CORR. AXIAL UNCONFINED STRAIN RATE : 0.05 (IN./MIN.) 1.43 (%/MIN.)
TIME |DIAL RDG g AREA LOAD [COMPRESSIVE
(MIN.) | (IN.) (%) (FT.3) | (LBS.) |STRENGTH(PSI) 200

0.05 1.43 29.50 12

0.06 1.72 42.70 17 180

0.07 | 2.01 55.40 23 ,‘9

0.08 | 2.29 69.50 28 - 50

0.09 | 258 88.30 36 R

0.10 2.87 110.40 45 " ¢ :

0.11 3.16 140.20 57 g %

0.12 3.44 175.50 72 _ p’ !

0.13 3.73 218.20 89 2 ; :

014 | 4.02 265.50 109 @ j" |

015 | 4.30 280.40 115 g :

016 | 4.59 302.10 123 5 0

017 | 488 322.40 132 w0 /

0.18 5.16 356.40 146 f

0.19 5.45 393.20 161 80 c

0.20 5.74 400.40 164 HHE

0.21 6.02 426.60 174 40 3

0.2145 | 6.15 433.20 177 e
023 | 6.60 290.30 119 20 =
024 | 688 238.40 97 ad
o
0 1 2 3 4 5 5} 7 8
AXIAL STRAIN, E (%)
SPECIMEN SKETCH AFTER FAILURE
Unconfined Compressive Strength,q, (psi) = 177

REMARKS :

ZEISER KLING CONSULTANTS, INC.

1221 E. Dyer Road, Suite 105; Santa Ana, CA 92705
Tel: (714) 755-1355; Fax: (714) 755-1366

UNCONFINED COMPRESSIVE

STRENGTH OF SOILS
(ASTM D2166 - 00)




PROJECT NO. : EMI#05-109 DATE : 15-Feb-06
PROJECT NAME : 710 TUNNELS FEASIBILITY TESTED BY : RMC
BORING NO. : 06-2 SAMPLE NO./DEPTH : 177" TO 178
LITHOLOGIC DECRIPTION OF THE ROCK : ROCK CORE / DIORITE AS MARKED
SOIL SPECMEN MEASUREMENTS :
DIAMETER,D, (In. ) : 1.769 WET WEIGHT,(Gms.): 350.63 VOLUME,( Ft3) 0.00517
INITITAL AREAA, (Ft2): 0.0171 DRY WEIGHT,(Gms.):  333.6 DRY DENSITY,(Pcf.): 142.3
INITIAL LENGTH,Lo(In.):  3.633 MOISTURE CONT.,%: 5.1 L/D RATIO : 2.05
AREa | AXIAL [COMPRESSIVE STRAIN RATE : 0.05 (INMIN.) 1.38 (%/MIN.)
SPECIMEN NO. ’ LOAD STRENGTH
(FT3 | (LBS) (PSI)
1 0.0171 | 392.2 159
SPECIMEN SKETCH AFTER FAILURE
2
3
AVERAGE 159
1
SPECIMEN SKETCH AFTER FAILURE
2
3
AVERAGE
1
SPECIMEN SKETCH AFTER FAILURE
2
3
AVERAGE
REMARKS :

ZEISER KLING CONSULTANTS, INC.

1221 E. Dyer Road, Suite 105; Santa Ana, CA 92705
Tel: (714) 755-1355; Fax: (714) 755-1366

UNCONFINED COMPRESSIVE STRENGTH

OF INTACT ROCK CORE SPECIMEN
(ASTM D2938 - 95)




PROJECT NO. : EMI#05-109 DATE : 14-Feb-06
PROJECT NAME : 710 TUNNELS FEASIBILITY TESTED BY : RMC
BORING NO. : 06-2 SAMPLE NO./DEPTH :  197.65' - 198.25'
SAMPLE DESCRIPTIONS / CLASSIFICATION : ROCK CORE / DIORITE AS MARKED
SOIL SPECMEN MEASUREMENTS :
DIAMETER,Dg (In.) : 1.767 WET WEIGHT,(Gms.): 371.36 VOLUME ( Ft.a) 0.00519
INITITAL AREA A, ( Ft.z) . 0.0170 DRY WEIGHT,(Gms.): 359.15 DRY DENSITY ,(Pcf.): 152.6
INITIAL LENGTH,Ly( In.): 3.655 MOISTURE CONT.,%: 3.4 L/D RATIO 2.07
ELAPSED|VERTICAL] STRAIN | CORR. AXIAL UNCONFINED STRAIN RATE : 0.05 (INL/MIN.) 1.37 (%/MIN.)
TIME |[DIAL RDG € AREA LOAD |COMPRESSIVE
(MIN.) | (IN.) (%) (FT% | (LBS) |STRENGTH(PSI) 400
0.05 1.37 18.90 8
010 | 2.74 81.20 33 Q
015 | 4.10 256.60 105 %0 ol I
|
018 | 4.92 452.50 185 o) %
020 | 547 564.10 230 o
300 12
022 | 6.02 652.30 266 7
024 | 657 735.00 300 g
026 | 7.11 798.40 326 250 /
028 | 766 856.40 349 ? !
0315 | 8.62 898.60 366 @
© 200
033 | 9.03 755.20 308 B 4
d
<
>
% ]
150 ’i
/
/
100 o
50 £
1/
J/’
AW
0 Q=
0 2 4 6 8 10
AXIAL STRAIN, E (%)
SPECIMEN SKETCH AFTER FAILURE
Unconfined Compressive Strength,q, (psi) = 366
REMARKS :

ZEISER KLING CONSULTANTS, INC.

1221 E. Dyer Road, Suite 105; Santa Ana, CA 92705
Tel: (714) 755-1355; Fax: (714) 755-1366

UNCONFINED COMPRESSIVE

STRENGTH OF SOILS
(ASTM D2166 - 00)




PROJECT NO. : EMI#05-109 DATE : 15-Feb-06
PROJECT NAME : 710 TUNNELS FEASIBILITY TESTED BY : RMC
BORING NO. : 06-3 SAMPLE NO. /DEPTH : 84.9' to 85'
LITHOLOGIC DECRIPTION OF THE ROCK : ROCK CORE / WEATHERED CONGLOMERATE AS MARKED
SOIL SPECMEN MEASUREMENTS :
DIAMETER,D, (In.) : 1.763 WET WEIGHT,(Gms.):  370.69 VOLUME,(Ft%) 0.00515
INITITAL AREAA, (FL.2): 0.0170 DRY WEIGHT,(Gms.):  364.9 DRY DENSITY,(Pcf.): 156.0
INITIAL LENGTH,L,( In.}:  3.649 MOISTURE CONT.,%: 1.6 L/D RATIO 2.07
AREA | AXIAL |COMPRESSIVE STRAIN RATE : 0.05  (INJMIN.) 1.37 (%/MIN.)
SPECIMEN NO. LOAD STRENGTH
(FT.3H | (LBS) (PSI)
1 0.0170 | 20779.0 8488
SPECIMEN SKETCH AFTER FAILURE
2
3
AVERAGE 8488
1
SPECIMEN SKETCH AFTER FAILURE
2
3
AVERAGE
1
SPECIMEN SKETCH AFTER FAILURE
2
3
AVERAGE
REMARKS :

ZEISER KLING CONSULTANTS, INC. UNCONFINED COMPRESSIVE STRENGTH

1221 E. Dyer Road, Suite 105; Santa Ana, CA 92705
Tel: (714) 755-1355; Fax: (714) 755-1366

OF INTACT ROCK CORE SPECIMEN
(ASTM D2938 - 95)




REMARKS :

PROJECT NO. : EMI#05-109 DATE : 15-Feb-06
PROJECT NAME : 710 TUNNELS FEASIBILITY TESTED BY : RMC
BORING NO. 06-3 SAMPLE NO./DEPTH : 168.75' TO 169.25
SAMPLE DESCRIPTIONS / CLASSIFICATION : ROCK CORE / BEDDED SILTSTONE AS MARKED
SOIL SPECMEN MEASUREMENTS :
DIAMETER,D, (In. ) : 1.768 WET WEIGHT,(Gms.):  353.39 VOLUME,( Ft.2) 0.00503
INITITAL AREA A, ( Ft.z) - 0.0170 DRY WEIGHT,(Gms.): 342.7 DRY DENSITY,(Pcf.): 150.4
INITIAL LENGTH,Ly( In.): 3.537 MOISTURE CONT.,%: 3.1 L/D RATIO 2.00
ELAPSED|VERTICAL STRAIN CORR. AXIAL UNCONFINED STRAIN RATE : 0.05 (IN./MIN.) 1.41 (%/MIN.)
TIME |DIALRDG| ¢ AREA | LOAD |COMPRESSIVE
(MIN.Y | (INL) (%) | (FT3 | (LBS) |sTReENGTH(PSI) 3000 :
0 002 | 057 30.2 12 :
0.04 1.13 64.3 26 ’ @
006 | 170 136.2 55 /
0.08 | 226 313.0 127 2000
010 | 283 540.0 220 f
012 | 3.39 775.0 316
014 | 3.96 1009.0 411 2000 o
016 | 452 1256.0 512 3
018 | 509 1525.0 621 g /
020 | 565 1835.0 747 @ i
022 | 822 2191.00 892 g 3
024 | 6.79 2596.00 1057 g o
026 | 7.35 3045.00 1240 ,
028 | 7.92 3512.00 1431 1000 4
030 | 848 3990.00 1625 TF )
0.32 9.05 4505.00 1835 o
034 | 961 5040.00 2053 s 7
036 | 10.18 5612.00 2286 5
0.38 10.74 6450.00 2627 O
0.4033 | 11.40 6758.00| 2753 o
041 | 1159 2089.00 851 0 b00? ‘ ‘
0 2 4 6 8 10 12 14
AXIAL STRAIN, E (%)
SPECIMEN SKETCH AFTER FAILURE
Unconfined Compressive Strength,q, (psi) = 2753

ZEISER KLING CONSULTANTS, INC.

1221 E. Dyer Road, Suite 105; Santa Ana, CA 92705
Tel: (714) 755-1355; Fax: (714) 755-1366

UNCONFINED COMPRESSIVE

STRENGTH OF SOILS
(ASTM D2166 - 00)




PROJECT NO. : EMI#05-109 DATE : 15-Feb-06
PROJECT NAME : 710 TUNNELS FEASIBILITY TESTED BY : RMC
BORING NO. : 06-3 SAMPLE NO./DEPTH : 202.5' TO 203.2"
LITHOLOGIC DESCRIPTION OF ROCK ROCK CORE / FRESH CONGLOMERATE AS MARKED
SOIL SPECMEN MEASUREMENTS :
DIAMETER,D, (In.) 1.762 WET WEIGHT,(Gms.): 342.98 VOLUME,( Ft.?’) : 0.00498
INITITAL AREA A, ( Ft.z) . 0.0169 DRY WEIGHT ,(Gms.): 337.5 DRY DENSITY,(Pcf.): 1494
INITIAL LENGTH,L,( In.): 3.530 MOISTURE CONT.,%: 1.63 L./D RATIO 2.00
ELAPSED|VERTICAL| STRAIN { CORR. AXIAL UNCONFINED STRAIN RATE : 0.05 (IN./MIN.) 1.42 (%/MIN.)
TIME |DIAL RDG € AREA LOAD |COMPRESSIVE
(MIN.Y | (IND) (%) (FT3 | (LBS.) |STRENGTH(PSI) 2500
002 | 057 4.1 2
004 | 113 19.9 8
006 | 1.70 53.5 22 -
008 | 227 116.2 48 2000 o
010 | 2.83 276.0 113 s ,
012 | 3.40 507.0 208 | ¢
014 | 3.97 736.0 302 4
016 | 453 966.0 396 - /
018 | 5.10 1201.0 493 2 2
020 | 567 1455.0 597 a L4
022 | 6.23 1740.0 714 & -
024 | 680 2050.0 841 S 7
026 | 7.37 2380.0 976 © 100
028 | 7.93 2762.0 1133
0.30 8.50 3165.0 1298 9
0.32 9.07 3580.0 1468 gel
034 | 963 3990.0 1636 500 o
036 | 10.20 4405.0 1807 iy
038 | 10.76 4860.0 1993
040 | 1142 5081.0 2084 o
0.413 | 11.70 5123.0 2101 0 b0l | ARE ’
042 | 11.90 1830.0 750 0 2 4 8 8 ooz
AXIAL STRAIN, E (%)
SPECIMEN SKETCH AFTER FAILURE
é
Unconfined Compressive Strength,q, (psi) = 2101
REMARKS :

1221 E. Dyer Road, Suite 105; Santa Ana, CA 92705
Tel: (714) 755-1355; Fax: (714) 755-1366

ZEISER KLING CONSULTANTS, INC. UNCONFINED COMPRESSIVE

STRENGTH OF SOILS
(ASTM D2166 - 00)
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APPENDIX E

PETROGRAPHIC TESTING
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APPENDIX F

SLAKE DURABILITY TESTING



Geo
Test
Unlimited

Slake Durability Test for Weak Rock
(in accordance with ASTM D4644)

Test Equipment

The samples are reduced to the required size using 2 hammer and anvil or a point load
tester. The samples are weighed with a PC2200 Mettler precision scale, and the samples are dried
in an Imperial ITI Lab Line oven. The slake durability test apparatus was built by GTU following
the specifications in the ASTM test procedure.

Test Procedure -

The rock sample is first broken down into pieces with weights between 40 and 60 grams.
Then 10 of these pieces are collected resulting in a total sample weight of 450-550 g. A
photograph is then taken to record the initial appearance of the sample.

The slake apparatus drum is weighed and the sample is added to the drum to obtain a
collective weight. The sample is dried in the drum for greater than 16 hr, and then reweighed to
obtain the initial water content and the initial dry weight of the sample.

The drum is placed in the drive apparatus and water added to the appropriate level (0.8
1inches from the drum axis). Then the drum is rotated at a rate of 20 rpm for a period of ten
minutes. The drum is removed and dried in the oven for greater than 16 hr. to obtain the first
cycle dry weight of the sample.

The sample and drum is reinstalled in the drive apparatus and the process repeated. After
the second drying and weighing, the final condition of the sample is recorded with a photograph.

The classification of the material (Type I being a relatively unaltered material, Type II
being a sample which has degraded somewhat leaving both large sample pieces and small chips, or
Type I being a sample which has slaked to the extent that no large pieces remain) is determined
after the second cycle. The slake durability index is calculated as the dry weight following the
second abrasion cycle divided by the initial dry weight (times 100).

27069 N. Bloomfield Rd. Nevada City, CA 95959 Tel/Fax (530)470-0583 email: abro(@saber.net
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Table E-1.  Slake Durability Test Results

Boring Slake Durability
No. Run No. Depth (ft) Rock Type Index (%)
06-1 6 160 to 161 Weak, laminated (cemented) Siltstone 25
06-1 15 199 to 199.9 Siltstone-Claystone 26.7

Note: See photographs on next two pages showing rock samples prior to and after testing.

E-2
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Ge% DATA SHEET
eStU i © Slake Durability Test (ASTM D4644)
nimmite
Date:B)_’ 7~ /Dz [0 Y4
Technician:__ A, ro

Client : [=amtb. : ;
Job cH2lEB - 7D Triwminef g Fen.s/éu'/r"/y
Sample ID: _0¢-1~/£0 (Barine f4=1)

Sample Depth: 46 «/¢. ‘ J

Sample Description: /e 4 o ey P\l tan  dovad mafe 4 S”f‘& L P

(o, epn.@ s/ -r'é.«Q

0 ees y t Letaalc o

ey tae c.,lcj j C @i - . .
) .8 J e Bo b bel & B .g.g A ot -F:/“f A‘,é( 2 O
prlstn [y ”5 .g:lg &)

Sample Description Following the Test: woe D S P 4}
Seuor b < allQ S o i P, L-&-gm ) el !Qt.-f? < (TVP-E;:IID
Empty Drum Weight 2 2 1 1503, 5w
Initial Wet Sample Weight (w/drum) 1 20237 9%
Initial Dry Sample Weight (16hr@110C) : )1 9¢n.2 ¥
Weight of water @ }23.%
Water content ;3 Mf_Zo
RUN 1 RUN 2 RUN 3 : ~
Water Temperature » N
before (C): 27 20 ),
after (C): 2¢° 27¢ p SA

Dry Sample Weight | S57.d 1513, 6
(w/drum after 10 min
of tumbling @20 rpm)

[nitial dry weight (W)): 397.7
Final dry weight (W.): _/o. 1 )
Slake Durability Index (I=W/W, x 100): 2.5%»

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (530)470-0583  email: abro@saber.net
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Greo DATA SHEET

Test™ - Slake Durability Test (ASTM Dd644)
Unlimited
pate: 3 /7 = 10/nc.
' Technician:_4 . B rd
Client : Eeor+“ Hece.wicg .
Job L #2 1B _—7/0 Tomnels Feesibih™h
Sample ID: 0L =17~/39 (Racins 06-!)
Sample Depth: __s96.4 4 4.9* ¢ A
Sample Description: cup e o pen . S ofogen S TFStoee. St . ar~

tdvo~ 04/ /L0 ] bt ypl oo st brdete it by he ),

Sample Description Following the Test:  HCast n@ee o e ot »»MO ,"-\:"m-@:e"' (e
{ ; - R ardtg o] 2 (/N

broke—- ai:é preces (“;7"“»/ fsl'j-*.ZZ",

Empty Drum Weight 3 : ] S534.9 @
Initial Wet Sample Weight (w/drum) 12072
Initial Dry Sample Weight (16hr@110C) : 4272, 7 8/
Weight of water : e S
Water content  :_ 2.2, 57p
RUN 1 RUN2 RUN 3
Water Temperature
before (C): 27" 20° /-
after (C): 248 27" N/A
Dry Sample Weight (8153 (6517 //

(w/drum after 10 min
of tumbling @20 rpm)

Initial dry weight (W;): 437:%
Final dry weight (Wp: ]
Slake Durability Index (I=W/W, x 100): 26, Z‘Z;,

27069 N. Bloomfield Rd., Nevdda City, CA 95959 Tel/Fax (530)470-0583  email: abro@saber.net
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Geotechnical Report Page B-1
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APPENDIX B
LABORATORY TESTING PROGRAM

GENERAL

The laboratory testing program was directed toward a quantitative determination of the
physical properties of the soils and bedrock materials encountered along the proposed
alignment. Each principal geologic unit was investigated to determine the significant
properties of the materials. With the exception of the corrosivity testing and water
chemical testing, the testing was performed within the Law/Crandall laboratory in Los

Angeles. California.

The laboratory program included testing of undisturbed samples and recovered disturbed
samples. as well as tests on bulk materials. The undisturbed samples in brass rings were
placed in plastic bags in the field and stored in sealed cans. The recovered disturbed

samples and bulk samples were stored in plastic bags.

The test procedures used for the various tests followed ASTM standards or accepted

practice. The laboratory test procedures are discussed below.

MOISTURE CONTENT

Moisture contents of the undisturbed soil samples were determined in accordance with
ASTM Designation D2216-%). Samples were tested shortly after they arrived at the
laboratory. The results of the tests are shown to the right of the boring logs in

Appendix A.

DRY DENSITY
The dry density of selected undisturbed samples was obtained by carefully weighing a

sample of known volume after oven drying, and dividing the dry weight by the volume
of the sample. The results of the tests are shown to the right of the boring logs in

Appendix A.
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DIRECT SHEAR TESTS

Direct shear tests were performed on selected undisturbed samples. The testing
procedure was in accordance with ASTM Designation D3080-90. The tests were
performed at field and increased moisture contents and at surcharge pressures equal to
the existing overburden pressures. Selected samples were tested at an increased
surcharge pressure to provide more complete data. Remolded samples, compacted to
90% at optimum moisture content, were prepared for direct shear tests; these samples
were tested at optimum and increased moisture contents and at different surcharge
pressures. Several of the bedrock samples were soaked for 3 days and purposely cut
along the shear plane prior to testing. All of the samples were tested at a constant strain
of 0.05 inches per minute. The yield-point values determined from the direct shear tests

are presented on Plates B-1.1 through B-1.9. Direct Shear Test Data.

TRIAXIAL SHEAR TESTS

Unconsolidated. undrained triaxial compression (UU) tests were performed on selected
undisturbed samples. The testing procedure was in accordance with ASTM Designation
D4767-88, with some modification of the loading sequence for a majority of the samples
tested. The samples were tested, under a given confining pressure, and a cyclic sequence
of loading and unioading was made on each sample prior to failure to better define the
stress-strain properties of the sample. All sampies were tested at field moisture content
and at a strain rate of about 0.02 inch per minute. The results of the triaxial
compression tests are presented on Plates B-1.10 through B-1.13, Triaxial Shear Test

Data.

CONSOLIDATION TESTS

One-dimensional consolidation tests were performed on selected undisturbed samples to

determine the consolidation characteristics of the soils. The tests were performed in
accordance with ASTM Designation D2435-80. Vertical loads were instantaneously
applied in increments, and the rate of vertical consolidation was measured for each

increment. Each load was allowed to consolidate the sample for at least 12 hours before
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a new increment was added. Water was added 1o selected samples during the tests to
illustrate the etfect of moisture on the compressibility; the other samples were tested at
field moisture content. Remolded samples (compacted to 90% at optimumn moisture
content) were also tested. The results of the consolidation tests are presented on Plates

B-2.1 through B-2.47, Consolidation Test Data.

COMPACTION AND CALIFORNIA BEARING RATIO TESTS

The optimum moisture content and maximum dry density of the on-site soils and bedrock
materials were determined by performing compaction tests on selected bulk samples.
The tests were performed in accordance with ASTM Designation D1557-78. This
method of compaction uses a 1/30 cubic-foot mold, in which each of five layers of soil

is compacted by 25 blows ot a 10-pound hammer talling 18 inches.

After completion of the compaction tests, California Bearing Ratio tests were performed
on 13 of the samples in accordance with the ASTM Designation [21883-73 method. The
results of the compaction and California Bearing Ratio tests are presented on Plates
B-3.1 through B-3.6, Compaction Test Data, and on Plates B-4.1 through B-4.5,
Compaction and C.B.R. Test Data.

EXPANSION INDEX TESTS
The Expansion Index of the on-site soils and bedrock materials was determined on
selected samples in accordance with the ASTM Designation D4829-88 method. The

results of the tests are shown on Plate B-5.1 through B-5.3, Expansion Index Test Data.

PARTICLE SIZE DISTRIBUTION

Tests were performed to determine the particle-size characteristics and assist in
classification of soils. Sieve analyses were conducted in accordance with ASTM
Designation D422-63 on a portion of a sample retained on the No. 200 sieve.
Hydrometer tests were performed in accordance with the ASTM procedure on a portion

of samples containing a large percentage of soil particles that passed the No. 200 sieve.
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The results ot these analyses are presented in the form of particle size distribution curves
on Plates B-6.1 through B-6.11. Particle Size Distribution. and on Plate B-6.12, Percent
Passing No. 200 Sieve.

-

ATTERBERG LIMITS TESTS

To aid in classification of the soils and to define the plasticity characteristics ot the
materials, Atterberg Limits tests were performed to determine the liquid limit and plastic
limit of selected samples. The testing procedure was in accordance with ASTM
Designation D4318-83. The results of the tests are shown on the boring logs in Appendix
A.
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INCH

LOAD IN KIPS PER SQUARE FOOT

0.6 0.8 1.0 2.0 3.0 40

6.0 8.0 100

0.01

0.02

0.03

0.04

0.05

0.08

0.07

oo

.,
~—
-~
™o
N
-
It
o
-,
-

[
- “rlh
-, —

Boring 27 at 34'
SAND

/sﬁs.
Boring 28 at 19’

/

SANDY SILT AN
“-....__‘___‘-k
\\ \\
o
\ \\\
R— \P\~
i)

e \

NOTE: Samplas tested at field moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC ﬁ

PLATE B-210




r
LOAD IN KIPS PER SQUARE FOOT
0.4 0.6 08 1.0 20 3.0 40 6.0 8.0 10.0 20.0 30.0
0
o }
b acs | Boring 29 at 39’
'\"ﬁ- /_ SAND
0.01
'v4 Boring 28 at
— SILTY SAND N
‘.‘\r} I ‘\
L o002 ]
NERe \
x \
I .
ol 3 \
w .
N i
m \“ \
% Ij::'l 0.03 . s A\ \\
| h
w | © o] F--.___ \ \
ol< \‘ﬁ\q T—— kY
- i T - \ \
Z \Oj( - - ~—l F\“ \
- - \\x """'--,_____ls \
o 0.04 ~—y
= R
gl ~
a
e
&)
ol
3||& oos
1o
w
-
<
o
0,06
-5
w
<
in
S
od
i
0.07 —
pes) NOTE: Samples tested at fiald moisture content.
Q
CONSOLIDATION TEST DATA
LAW/CRANDALL,INC z

PLATE B-211




-

3

OE. MS/%’ CHKD

12793  pR K
CONSOLIDATION IN INCHES PER INCH

DATE

L92045.AE4

JOB

LOAD IN KIPS PER SQUARE FOOT

0.6 0.8 1.0 2.0 30 40 6.0 8.0 10.0 20.0 30.0

0.01

Q.02 "‘\
\\
s
\
\
\
0.03 Tttt N
™~ T —g \
\\ -‘“.‘-- ----- \ \b\
h"--.____— “
-—_____-‘ - ‘\
| NT
0.04 — A
~— \
0.05
0.08
0.07 —

NOTE: water added to sample from 5 feet after consolidation under a load of 1.8 Kips par square foot.

The other sample lasted at field moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC M

PLATE B-212




LOAD IN KiPS PER SQUARE FOOT

0.4 0.6 08 1.0 2.0 3.0 40 6.0 8.0 100 20.0 30.0

0.01

Gr

0.02

I
QO
olZ
X
o|x
g LL
Q
0
%3]
Z(| £ oos
i| ©
HE
<
x
S oo
NE
-l B
e
—
=] O
2 w
S| 8 oos
O
w
'_
<
o
1 0.06
<
2
<
od
[=4]
-
0.07 =
@ NOTE: Water added to sampie from 7 feet after cansolidation under a load of 1.8 kips per square {oot.
9 The other sample tested at field moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC A
PLATE B-2.13




OE. MSW chko - /<

K

DR.
CONSOLIDATION IN INCHES PER

1/27/93

L92045.AE4 DATE

>

J

INCH

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 08 1.0 2.0 30 40 6.0 8.0 100 200 30.0
0
Buig [
~~I Boring 33 at 19'
e /1'"'—— SAND
0.01 = <
/ s
‘\~
Boring 33 at 75' Al
SILTSTONE \_N\
~, \
0.02—= S N
. _‘m‘-\"'\o_ .\‘ \
-_\N » \
3
A
\..‘ \lh-l‘:r_‘_b
. \
T‘.-‘.-‘-‘ - ~\
4o .
0.03 e -
~—— N
..,__‘\ F\‘
~ )
~ A Y
-_._‘.. ‘.
[“*-..__ [ “‘
~ \
0.04 T By
\""-___ ‘\
%

0.05
0.06
0.07

NOTE: Samples tested at field meisture content.

CONSOLIDATION TEST DATA
B

LAW/CRANDALL,INC

oo
%

o

PLATE B-214




LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 08 1.0 2,0 3.0 490 6.0 8.0 10.0 20.0 30.0
Or
"b..:::..,__ | BorngB9at”
‘~~-
0.01 S
Bori 69a117'_/ ™
onng “
;\f SILTSTONE ‘~\ \
NS LT N
~ [ —— LY
z 0.02 \'-—_,___o__ e ™~
gl|= X,
I Fﬁ*ﬁ.ﬁh_‘*‘%r~ﬁh\\\N\\
° E A ﬂh‘“b
Q. -"--..___ ‘\‘
e !
" H.I) T "'"—-..L_____ f\‘
=|| ¢ 003 . s
u | Q T ~— \\
ol= Tl ‘
= T
x
% 0.04
¢ |5
n o
: Eﬂ
2|l
Nl &
9| & oos
o
L
'_
<
fa
] 0.06
<
wn
<t
o=}
2
-
0.07 —
8 NOTE: Samples tested at fiald moisture content.
|

CONSOLIDATION TEST DATA

LAW/CRANDALL,ING %

ey e

PLATE B-2.15




S o

1/27/93 DR. K 0E. MS CHKD
CONSOLIDATION INCHES PER

DATE

L92045.AE4

JOB

INCH

IN

0.01

0.02

0.03

0.04

LOAD IN KIPS PER SQUARE FOOT

4 06 D08 1.0 2.0 3.0 40 60 8.0 100 20.0 30.0
e
~a,,__::...._ o Boring 34 at 80"

~ SILTSTONE

Boring 35 at 69’
SILTSTONE

0.05

0.06

0.07

NOTE: Sampies tested at field moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC. i

PLATE B-216




LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 08 1.0 2.0 3.0 40 6.0 8.0 10.0 20.0 30.0
0
-:3:.':"-.._ mm...\( Boring 36 at 79
ol /' o SAND
'lu‘L~
h‘~ p
0.0t s o
LY
\‘
‘\
2y \‘
™ ™ \\
b
I35 / ™ N
= 0.02 5 .
(] — : . L
E Boring 38 at 6 / < \
ol SAND .
m '-""-L\\J ‘~\ \
o ----\ \J. \\
wn )
2y posf= e AN N
& - DNl B e N P
ulQ - -
y | = . T\
Cl= Rty “
~— |
E - —— “
x o S \‘4
= i
O 004
1
=
e
glla
8[| § oos
&
LU
'—
<
a
Y 0.06
<
o
~r
(o]
od
<
-
0.07
.S; NOTE: Samples tested at field meisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC %

PLATE B-2.17




CHKD m )

INCHES PER INCH

DR.
CONSOLIDATION

1727193

192045 .AE4 DATE

OE._MS

JOB

IN

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 08 1.0 2.0 3.0 40 6.0 8.0 10.0 20.0 30,0
0
"-QJ% | Boring 41 at 10°
o /‘ SAND
- §~
0.01 > ‘\ £
\~‘
\\
o
‘\
/ b
Boring 46at 77 _|_/ e
oo2F FILL-SLTY A n
SAND and \ \\
SANDY SILT 3
"'O---____________ \‘ \
[ | ‘
\‘\0- LY
—— \\
0.03 B N
\\ -—.__b
Y
)
Y
()
\
0.04%< +
\ '
RN \
N \
™ [}
|
0.05 N X
\
[}
)
\
\\ i
\ 1
%
0.06 <] Y
}
{\\ b
0.07 -
NOTE: Water added to sample from Boring 46 after consolidation undar a load of 3.6 kips per square foot.
The other sample tested at fiekd moisture content.
CONSOLIDATION TEST DATA

LAW/CRANDALL,INC

PLATE B-218

St



LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 08 1.0 2.0 3.0 4.0 6.0 8.0 10.0 20.0 30.0
° | |
RS — Boring 47 at 26'
It INTERBEDDED SANDSTONE
and SILTSTONE
0.01
\}j
Mk
ol Z 0.02
X
= >+
w
N\ I
/2]
[4)]
=¥ oos
il O
S E
r4
-
% 0.04
|5
Cla
=
(] O
2D
§||& oos
(3]
Ly
[
<
(]
3 0.06
<
uy
-I
(=]
P
iy
0.07 b
o) NOTE: Samples tasted at field moisture content.
O
-

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC 4R
PLATE B-2.19




+

&R

O.E. ﬁ%{ CHKD

DR. K

CONSOLIDATION N

1127193

L92045 AE4 DATE

JOB

INCHES PER INCH

0.01

0.02

6.03

0.04

0.05

0.06

0.07

LOAD IN KIPS PER SQUARE FOOT

4 0.6 08 1.0 2.0 30 4.0 6.0 8.0 100 20.0 30.0
=
\Q:‘." at27
. AND
Boring 49 at 80’
SAND
1
~d
“‘
F~,~
HEA
e “,
‘\s‘\
-._3.

NOTE: Samples tested at fiskd moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC

PLATE B-2.20




LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 1.0 2.0 3.0 40 6.0 80 100 20.0 30,0
0
F o L‘L
It Y |  BorngS0aty
it \ SAND
"lL"
\\
0.01 =<3 -
-,
/ Y
E/ Boring 51 at 3' __|
SILTY SAND
Ll -
i & N
> 0.02 \
AE X \
5| hY
NE [T \Y
ﬁ‘—'\o-
(2] m . _-h-'-"—--..‘_b
= - 0.03 .
wl|© AN
ol|lZ AN
A Y
= \
- _ \‘
= kS
9 0.04 '\‘
| = ~e.
E g it . ‘\‘
— --‘-.,_.‘ A
| T """-‘_____ A
o] © i S N,
22 - k
o 0.05 A
118 [~~~
1
’—
<
o
hy 0.06
<
i
~r
[we]
Lot ]
(=]
-]
0.07
3] NOTE: Water added to sample from Boring 51 atter consolidation under a load of 1.8 kips per square foot.
8 The other sample tested at field maisture contant.

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC. 4

PLATE B-221




OE. MS //é’ CHKD %

k

DR.
CONSOLIDATION IN INCHES PER

1/27/93

DATE

L.92045.AE4

y/i

INCH

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 08 1.0 2.0 3.0 4.0 6.0 8.0 10.0 20.0 30.0
0
., \\
-..,___.~ -
it )
0.01
Boring 56 at 42'
SANDY CLAY
0.02
[~
bl
-‘O'-____-‘ -
0.03 ]
0.04
0.05
0.06
0.07 E——

NOTE: Samples tested at field moisture conlent.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC M

PLATE B-222




r/

k

DR.
CONSOLIDATION

DATE 1727193

L92045.AE4

OE. MS,W CHKD ,@

J

INCHES PER INCH

IN

0.01

oo

LOAD IN KIPS PER SQUARE FOOT

2.0

3.0 4.0

6.0 8.0 100

Boring 57 at 74’
SILTSTONE

o.02

Temo Boring 56 at 79' /

~~J_  SANDSTONE

0.03

0.04

Y
‘1‘-.._{_‘. \ .
e .
¥ R
i o . >
[ -‘“-. N
\"-\ - T~ b\
P -_-- R \q
]‘-.._-5 \"
S LN
[
\ h.__'\
— Nt
"‘\ .
o
\‘D..,
e

0.05

0.06

0.07

NOTE: Samples tasted at field moistura content.

CONSOLIDATION TEST DATA

A
o=
LAW/CRANDALL,INC. = :

PLATE B-223




OE. MSM CHKD /@

Kk

CR.
CONSOLIDATION IN INCHES PER

1/27/93

DATE

L92045 AE4

yd

INCH

JOB

LOAD IN KIPS PER SQUARE FOOT

04 06 08 10 2.0 30 40 60 80 100 200 300
0
Boring 59 at 14’
T INTERBEDDED SANDSTONE
"~ ""‘\\‘K and SILTSTONE

o.01

0.02

0.03

0.04

Boring 58 at 19"
SILTSTONE

0.05

0.06

0.07

NOTE: Water added to sample from Boring 59 after consolidation under a load of 1.8 kips per square foot,

The cther sampie tested at field moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC ﬁ

PLATE B-224



L=y

CONSOLIDATION IN INCHES PER INCH

ok ms Jf oo B

DATE 1/27/93 DR. K

1L92045.AE4

JoB

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 1.0 2.0 30 4.0 60 8.0 100 20.0 300
0 |
poeClen, Borng 63 a &
e SILTY SAND
ﬁ --.'.:.‘.."'.(1.‘
T2 Boring 62 at 14'
RS /“"” SANDY CLAY
0.01 > =
N ﬁ~
AL \\ /
O \‘b \<
T
b
"‘—A‘:__ \
‘\ ""—-—.: Sﬂ
0.02 .
LY
A
\\
»
‘\
\\\
\“
0.03 A
had T N . “
~—b-L Ll \
—~— y
- —~— l‘
—— (Y
-..____‘-“'-' (Y
. _-'-..--“
0.04 3
0.05
0.06
0.07

NOTE: Samplas tested at field moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC Z

PLATE B-225




OE. MS/@’ cho GR

12793  pR k
CONSOLIDATION IN INCHES PER INCH

DATE

L92045.AE4

JOB

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 0.8 1.0 2.0 3.0 40 6.0 8.0 10.0 20.0
0
'-'-'&:-:___ ‘
™ ._..-.,::‘l .
‘F"L | Boring67 at 19’
R / SILTY SAND
‘b“..
AR
0.01 J “‘R
Boring 66 at 29' )
SAND "s‘
0 ‘s‘
--._,____JLH \\".
-"‘\_n '~
0.02 N
N
‘1
\\\r“
-Q‘Q
\".

["'.---._____.-_“_-“-L-“ \“P

0.03 g — >
1 T F\
~~d__ “
—te .
[ 1=~ ol | Y
T -3

0.04
0.05
0.08
0.07 —

NOTE: Samples tested at tield molsture contant.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INGC.

Srrrwirren

PLATE B-226




or. M oo GR.

DR.
CONSOLIDATION

DATE 1727193

L92045.AE4

JOB

INCHES PER INCH

IN

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 0.8 1.0 2.0 3.0 40 6.0 8.0 10.0 20.0 30.0
0
%‘:-:.\\
T ___ Boring69ar
RN / SAND
‘s
1 s‘ﬁ £
0.0 N
Boring 69 at 17" '\\
SILTSTONE ~
O \‘\ \\
h-‘_‘h-'"_"-—- “n \
0.02 = —‘\._____0- “‘
T———_ N
\‘ ‘-“'--_._b
\,
-....-W —L \“
T~ ™.
e \“
0.03 e
-.__“- — \“
- o L
el ‘P
0.04
0.05
0.06
0.07

NOTE: Samples tested at fiald moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL, Nc il

PLATE B.227




__/
OE. ms B o /%

INCHES PER INCH

K

DR.
CONSOLIDATION

1727193

DATE

L92045.AE4

J

IN

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 0.8 1.0 2.0 3.0 4.0 6.0 8.0 10.0 20.0 30.0
c
Cw | ‘
R Boring 70 at 15'
\..:L\L / SILTSTONE
0.01 ::5} /
\\
-
/ Q)
Boring 73 at 19’ e
SILTSTONE Y
0.02 sy
::&: .
< ~
T \
e -
““__. .,
- L-.R ‘\‘
0.03 S By
S S S . WY
-.,__‘. '\‘_&
---,__‘.‘ R‘Tb
0.04
C.05
0.06
0.07 =
NOTE: Sampiles tested at fisld moisture content.
CONSOLIDATION TEST DATA

LAW/CRANDALL,INC

o]

PLATE B-2.28




LOAD IN KIPS PER SQUARE FOOT
04 0.6 08 10 2.0 3.0 40 6.0 8.0 10.0 20.0 30.0
0
Boring 79 at 3'
T SANDY SILT
0.01
%& - ‘
Y \
o E 0.02 Q
X N
olmx - R
w b S N
§ o = Mg, L I N
--._.‘ '\
0 ~==3 N
211w . T ~— \\
- 0.03 —_—— .
: ‘*-—._\ \ \ 3
w | 9 TS o
d E \‘-. “
\g
=
...... =
S 004
N =
Cl<
°le
|
21|12
[
P
S| & o005
Q
W
-
o
)
o 0.06
<
1'x]
S
2
-
A 0.07
oo] NOTE: Water added to sample from Boring 79 after consolidation under a load of 1.8 Kips per square fool.
S The other sample tested at field moisture content.
CONSOLIDATION TEST DATA
LAW/CRANDALL, INC M

PLATE B-229




DA. kK

1/27/33

O.E._MS M CHKD %

CONSOLIDATION IN INCHES PER INCH

L92045.AE4 DATE

JOB

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 0.8 1.0 2.0 3.0 4.0 6.0 8.0 10.0 20.0 30.0
°
=)
~Z e Boring 80 at 7
= /_ [ SANDY SILT
0.01
S~
\*\\
0.02 B
\\‘
pt)
M
“
s L "\
[0 - e —t—— — ",
-""'-.--._,_____.-_-." "--.____-.--.- .\\\
0.03 e e k¥
3 ‘\-Q_\‘\ "'--.___ N :\
e — ~e
"‘-.__b

0.04
0.05
0.06
0.07

NOTE: Sarmples tested at fiakd molsture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL.INC.

PLATE B-230



LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 08 1.0 2.0 a0 4.0 6.0 8.0 10,0 20.0 30.0
¢
-r"‘-..‘.-. L { T
[ hy -
T Boring &2 a1 60"
vy, SILTY SAND
\-.‘
“u,
= Pd
0.01 3
s"s/
ﬁ‘-
o Boring 82 at 50 “\~
X SANDY SILT .
RN T \ T
] ~

J 2 o0z N -

£ Y

ol \ ‘\‘

3] )
o \ .
)
g b 008t NS
I ) g Tr"“-—______ ‘\

e % B T+ - R F\
i o - \T--‘L F- ---4"- e ——— \ “g
| > N R [ ﬁ .
. Al N

— ——
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\
. 0 0.04
5| T
(=]
-

ol O

JIE

Sl & 005

&)

W

._-

<

o

e 0.06

<

n

S

(8]

g

L 0.07
8 NOTE: Samples tested at field molsture content.
Q

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC Hi
PLATE B-231




Az

OE._MSHy CHKD

K

DR.
CONSOLIDATION IN

1/27/93

DATE

L92045.AE4

INCHES PER INCH

0.4 0.6 08 1.0 2.0 30 4.0 6.0 8.0 10.0 20.0
0]
[ }s‘h
"’Q:\ Boring &3 at 14’
e ——— SILTSTONE
TRy
~,
»y,
0.01 nC.
-
»
’ s‘s
Boring8d al g _| T~
SILTY SAND 3
':'Olq.T\' .
"“-. -_-"_"‘--.. . N
0.02 ‘ﬁ\ — '4.‘ \
."-.__. LY
‘-._‘-“ T\ H:
‘-\-.J__ \n\ P
"‘-.._ LY
0.03 . N .
-,__-. (Y
‘-_“ S, “1
~~%
0.04
0.05
0.06
0.07

LOAD IN KIPS PER SQUARE FOOT

NOTE: Watsr added to sample from Boring 84 after consolidation under a load of 3.6 kips per square foot.

The other sample tasted af fiekd moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC. X

petrasasneniad

PLATE B-232
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LOAD IN KIPS PER SQUARE FOOT
04 0.6 0.8 1.0 2.0 30 4.0 6.0 8.0 10.0 20.0 30.0
o]
—— Boring 87 &t 3'
g \ Om
g RSty /" SANDY SILT
0.0 i /.‘s‘*-.‘
Boring 91 at 55" __| S
SILTY SAND 1'\
0 ~‘\
- T .
T = T
Tt T e
Y 002 T~ N\
z 0 T O
. % — A Sy, “‘w\
- 5| NN
i L "--..___..‘ P
. o ~+-Ip
2 m “-.,.
5 [2)
i w
_! =|f ¢ o003
-; cl=
o >
o _
O oo4
| E
(ns
g
=2
-l
2/ 8
[
=
S| oos
O
—
<
o
o 0.08
<
un
o
]
[}
2
0.07
8 NOTE: Water added to sample from Boring 87 atter consolidation under a load of 1.8 Kips per square foot.
> The other sample tested a field moisiure content.
CONSOLIDATION TEST DATA
LAW/CRANDALL, INC M

PLATE B-233




CHKD / &

0.E. MS
CONSOLIDATION IN INCHES PER INCH

DR.

1/27/93

DATE

L92045.AE4

JOB

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 1.0 2.0 30 4.0 60 8.0 100 20.0 30.0
0
. N ]
F.a,,_"---.._J Boring 92 at 59'
el / SANDY SILT
_ “\\ )

001 ' s'... ﬁt\

0.03

2]
3
w
>
z
o
’
o+
+
’l
At &
‘O

0.04 '\

0.05 e

— *
T—— \

F‘h-Mh—“P~‘L h

0.06

0.07

NOTE: wWatsr added to sample from Boring 93 after consolidation under a load of 3.6 kips per square foot.
Tha other sampie tested at figld molsture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC }

PLATE B-234




LOAD IN KIPS PER SQUARE FOOT

6.0 8.0 10.0 200 30.0

- 0.0t
(\W
N
IE
o | Z 002
- —
S |& R S N\
% Q. T\w\; ~~~~~ JL_______ N
0 ﬂ \\‘ = s K“h
| Z|| £ o.03 R . W
u | ©
T cl=
;‘i_".
! =z
“l=
+ 9 0.04
i NE
Zl<
°12
=
0 B
ello
S|[& oos
QO
Lt
=
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hi 0.06
<
'y ]
e
]
od
3
i 0.07
g NOTE: Samples tested at field moisture content.
o

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC 4K

PLATE B-235




CHKD

OE. MS
IN INCHES PER

DR. K

CONSOLIDATION

DATE 1727193

92045 AE4

JOB

Y
INCH

0.02

0.03

0.04

0.05

0.06

0.07

LOAD IN KIPS PER SQUARE FOOT

4 0.6 08 1.0 2.0 30 4.0 6.0 8.0 10.0 20.0 30.0
= """-q:... Boring 98 at 42'
a8 /T SANDand
e / SILTY SAND
\"\. -
I Y
Boring 102 at 5‘/ el
SANDY SILT . N \
s‘\ \
e S "-.\ \
\ ‘{\. ‘
__._‘-_‘- "-——-‘_____ ‘.\ N
-._‘___“---- _ ﬁ‘-%:.‘—-_.____b
TT——— .
-‘_- ‘--- \~q
‘--—-._,_____-‘- —_— f\\“
~I3

NOTE: Water added to sample from Boring 102 after consolidation undar a load of 1.8 kips per square fool.
The other sample tested at fisld moistura content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC. !

PLATE B-2.36




LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 e 1.0 2.0 3.0 4.0 6.0 8.0 10.0 20.0 30.0
0
ﬁ“..."
T~ a9
SAND
0.01
Q‘:% Bo
H T FiLL
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alZ 0.02
gl1=
5|
o.
0
)
L
= T 0.03
w | Q
cl=
: = . _
x| )
o 0.04 ~ I _
g = T 1\\
———— b3
&< R S,
=) T
-
2|9
P
Y =
=illo 0.05
O
Lt
=
<
a
i 0.06
<
[79]
~
L)
&
-
0.07
!8 NOTE: Waler added to samplas after consolidation under a load of 3.6 kips per square foot.
19}

CONSOLIDATION TEST DATA

LAW/GCRANDALL, INC MR

ferora

PLATE B-237




0E. _MS

K

DR.
CONSOLIDATION IN INCHES PER

1/27/93

DATE

192045 AE4

oo __ L%

INCH

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 1.0 2.0 30 40 6.0 8.0 10.0 20.0 30.0
“Easf_ [
"~=# __ Borng112a&l7
Oy / SILTY SAND
-
~“-
“u
Y
0.0 *T:
-4 "\‘
~,
Boring 113 &l 34° __/ T
SILTY SAND )
ENN
0.02 —— N
[~ —— fomaad “\
Bl B ----_.\0~ A
T ::-._\""\ \‘\
N Pt S [ N
B
W o~

0.03

0.04

0.05

0.06

0.07

NOTE: Samples tasted at field moisture content.

CONSOLIDATION TEST DATA

LAW/GCRANDALL, INC #WR

PLATE B-238




LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 1.0 2.0 3.0 4.0 6.0 8.0 10.0 20.0 30.0
0
hm
T
o Boring 117 a1 34'
et SAND
|~s-
0.01 AN
»
/ .
- Boring 118 & 5' ™~
N FILL - SAND LN
™~ 5 ~\\
1 L
a E 0.02 X% \
- K'Y
[&] m ""0'—-.______.___- \‘ \
1 E F‘-——n—.___\_ko_- b\\
%h . S "—-_.______-_‘_._." \\ \
i [75) m --'-"-.____‘ :-._ b
' = .
| 2| F oo —T—1—TT T == <
. wi o "-__._‘. \"
é o E ™ '-""--..___ ‘\
j -...____-.-_ \‘
i E "--..&
“l=z
9 0.04
| =
«
518
=
2|8
P
=
& oos
o
w
[
L-of
a
5 0.06
<
g
[
o
[=4}
-
0.07
8 NOTE: Samples tested at fiekd moisture contant.
g

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC }

e

PLATE B-239




L

OE. M5

k

DR.
CONSOLIDATION IN INCHES PER INCH

1/27/93

DATE

L92045.AE4

JOB

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 1.0 2.0 3.0 4.0 60 8.0 100 20.0 30.0
° |
&""’-—
NP"J-., Boring 119 at 54'
e — SAND
0.01 T
oy
Boring 118 at 14" Rs.
SAND N
“
o,
)
.
0.02 \~
REr4
"“-—-—--i N .
T e Ts
*OJL\F\.‘_L h‘""“"‘--—.______'__‘ ( \“~
F‘\‘\Q‘!{ _____ - \ v,
— -\
F\

0.03 ..
0.04
0.05
0.06
0.07

NOTE: Sampies testad at field molsturs content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC 4B

PLATE B-240




OE. MS%/ "

DR.
CONSOLIDATION

1/27/93

L92045.AE4 pATE

JOB

/4

IN INCHES PER INCH

LOAD IN KIPS PER SQUARE FOOT

4 0.6 ce 1.0 20 3.0 40 6.0 8.0 10.0 20.0 30.0

0.04

c.08

0.12

0.16

0.20

0.24

0.28

o g g gy,

i

=t T Boring 15 at 3'

SANDY SILT
\ /

Boring 66 at 1°
SANDY SILT

—’

- ““"'""""-‘——.._.__, .,

[ b e St e et v e
- —
et ——.‘

NOTE CHANGE
IN SCALE

NOTE: Water added to samples from Boring 15 and Boring 66 after consolidation under loads of 7.2 and 1.8
kips per square fool, respectivaly.

CONSOLIDATION TEST DATA

¥

LAW/CRANDALL, INC W

PLATE B-2.41




CHKD %

O.E. MS
IN INCHES PER INCH

DR.

CONSOLIDATION

212193

LO2045AE4 pATE

JOB

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 08 1.0 2.0 3.0 4.0 6.0 8.0 10.0 20.0 30.0
0
Pa—._
o N
e ™ -
"'-s-..____.. "F..,\ Boring 32 at 0'to 2
/ " FILL - SANDY SILT
"\‘s‘s,b
0-1 - /
0. | . !
Boring 27 a1 0’10 1 .
FILL - SILTY SAND ™ ~
| —_— \\~
I i T
O _"'"%‘ - L
‘--—._r\_‘___“‘- -"‘-‘.._____-.‘- \\- -
0.02 \ T —— N
0.03
0.04
REMOLDED SAMPLES
COMPACTED TO 90%
0.05
0.06
0.07

NOTE: Samples tested at oeptimum moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC. /R

e

PLATE B-242




-
LOAD IN KIPS PER SQUARE FOOT
0.4 06 08 10 2.0 3.0 4.0 60 8.0 10.0 20.0 30.0
° ]
L Boring 39 a 0'to 3'
FUL-SILTY SAND
Boring 48 al 0't0 2
-~ // FILL - SAND
- 0.01 ] 7
\s
T
a
S 0.02 —— ﬁ\ D
. e ek
AE T — \ -
- I
78]
%))
Z|| £ o003
u | O
ol|=
¥ z
.: =
‘ O 004
; )
=
c
g
e
=d
O
m (1
§ S 005
O
w REMOLDED SAMPLES
= COMPACTED TO 90%
]
o 0.06
<
2
(=]
(oY}
3
0.07
8 NOTE: Walter added to sample from Boring 39 after consoligation under a load of 1.8 kips for square foot.
3 The other sample tested at optimum moisture content.
CONSOLIDATION TEST DATA
LAW/CRANDALL, INC., MR

PLATE B-243




CHKD gf)

OE._MS
IN INCHES PER INCH

K

DR.
CONSOLIDATION

2/2193

DATE

L92045.AE4

JOB

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 0.8 1.0 2.0 30 4.0 6.0 8.0 10.0 20.0 30.0
0
I - Boring 63 &t 1'10 2
B // SANDY SILT
N
--.
0.01. | L'
Borng 50 0'to 2| |~ R
FILL - SILTY A
SAND %
'--__4____- N
0.02 e R
B \ “\
| N
F‘._. \-‘.- \'-.__i‘r-\
M~k i
1] y
‘_\-‘ \“
0.03 ~ T
“.-.- ..-"-.._ “
R
~|&
0.04
0.05
REMOLDED SAMPLES
COMPACGTED TO 90%
0.06
0.07

NOTE: Water added to samplas after consolidation under a load of 1.8 kips for square foot.

CONSOLIDATION TEST DATA

LAW/CRANDALL,{NC. 4K

PLATE B-244




LOAD IN KIPS PER SQUARE FOOT
0.4 0.6 0.8 1.0 2.0 3.0 40 6.0 8.0 10.0 20.0 30.0
)
! I T . Boring 73 a 0'to 4'
i 2 U FILL - SANDY SILT
- 0.0t Boring79a 0'10 3 ,/ 3
FILL - SANDY SILT
--“-‘ ~‘~~
~d_ .
2 T
-~ [~
1z T N
& s .
o2 00 S oy
% .-"-u__ \‘\J
ol W s A,
m ™
o
™o
%) g.l, ™~
i = T 0.03 —
1|5 BN \
. w ey
¥ clZ
\ = = \
I . ; \"--..
| <
a
-
Q
o || B
‘é S o005
Q
w REMOLDED SAMPLES
PE COMPACTED TO 80%
o
¥, 0.06
<
2
[
od
3
0.07
g NOTE; Water added to samples after consolidation under a load of 1.8 kips for square foot,
Q
CONSOLIDATION TEST DATA
....l/ .
LAW/CRANDALL,INC MR

PLATE B-245




o

INCH

OE._MS CHKD

K

DR.
CONSOLIDATION IN INCHES PER

2/2193

L92045 AE4 DATE

JOB

LOAD IN KIPS PER SQUARE FOOT

0.4 0.6 08 1.0 2.0 3.0 4.0 6.0 8.0 10.0 20,0 30.0
0 T T 11
g Boring 80 at0't0 3
soNiy FILL- SILTY SAND
T ::'W and SANDY SILT
\/
0.07 >
Boring 88 at0'to 2 L~
FILL - SILTY SAND "~‘\
[, and SANDY SILT S
] o
.‘ -"'*"-..,__-___ ‘s‘
0.02 S —— &;
"‘--._..____---“‘-‘ '--q_.“‘ \-‘
-.\ """"" . -\
e h
— -\_.:,
--__..--.-
0.03
0.04
0.05
REMOLDED SAMPLES
COMPACTED TO 90%
0.06
0.07

NOTE: Water added to samples after consalidation under a load of 1.8 kips for square foot.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC §

PLATE B-246




CHKD %
i

INCHES PER INCH

OE. MS

DR.

CONSOLIDATION

212193

DATE

L92045.AE4

JoB

IN

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 1.0 2.0 3.0 4.0 6.0 80 100 20.0 30.0
0
- L\
S Boring 102at 0'to 2
s Sy " FILL-SILTY SAND
~~~
N
0.01 . s‘.b
Boring 116 at 1'to 3' / "~\
FILL - SILTY SAND ~
~ \,\
I .
\\ ~
.l ~ W\
0.02 g T ~
-._._-E\J %\
‘“‘k""‘“-}”‘.
\ T
\F“'--Q:,
0.03
0.04
0.05
REMOLDED SAMPLES
COMPACTED TO 90%
0.06
0.07

NOTE: Water added to sample from Boring 102 aftar consolidation under a koad of 1.8 kips tor square foat.
The other sample tested at optimum moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC MR

PLATE B-247




DR. K

1/4193

ok Ms K& oo S I

DATE

L92045.AE4

JOoB

BORING NUMBER

AND SAMPLE DEPTH: 7atTto?d 9aldt’ 14a0i03
SO'L TYPE : FILL - SILTY SAND FILL - SLTY SAND SANDY SILT
and SANDY SILT and SANDY SILT
MAXIMUM DRY DENSITY : 133 132 132
(IbsJeu. ft.)
OPTIMUM MOISTURE CONTENT : 9 8 9
(% of dry wt.)

TEST METHOD: ASTM Designation D1557 - 78

COMPACTION TEST DATA

LAW/CRANDALL, INC. &

PLATE B-3.1



GYA

O.E. M CHKD

nh

W.P.

1/4/93

JOB La2045.AE4 DATE

BORING NUMBER

AND SAMPLE DEPTH: 16ati'to2
SOIL TYPE: SANDY SILT
MAXIMUM DRY DENSITY : 130
{lbs/cu. ft.)
OPTIMUM MOISTURE CONTENT : 9
(% of dry)

20a0w03

FILL - SILTY SAND
and SANDY SILT

122

12

TEST METHOD: ASTM Designation D1557 - 78

COMPACTION TEST DATA

LAW/CRANDALL,INC E

26atdtod

SANDY CLAY

127

11

P e,

PLATE B-3.2




S UL

O.E. %5 CHKD

WP

1/4/93

DATE

192045 AF4

JOB

BORING NUMBER

AND SAMPLE DEPTH: 27a 010 1 48a0to2
SOIL TYPE: SILTY SAND FiLL - SAND
MAXIMUM DRY DENSITY : 132 107
(bsJcu. it.)
OPTIMUM MOISTURE CONTENT 8 18
(% of dry)

TEST METHOD: ASTM Designation D1557 - 78

COMPACTION TEST DATA

LAW/CRANDALL,INC. ¥

2adtod

FILL - SILTY SAND
and SANDY SILT

129

i

PLATE B

~-3.3




BORING NUMBER

&f AND SAMPLE DEPTH: 68ati'to2 73a&0 o4 743 to 6
- SOIL TYPE: SANDY SILT FILL - SANDY SILT SANDSTONE
z and SANDY CLAY

: o MAXIMUM DRY DENSITY 131 122 120
b (lbs./cu. ft.)
u
‘L o
OPTIMUM MOISTURE CONTENT : 10 12 13
\, - {% of dry wt.)
el
[
[ar]
g
N TEST METHOD: ASTM Designation D1557 - 78
w
[—
-4
]
]
<
0
o
8 COMPACTION TEST DATA
m
Q

LAW/CRANDALL, INC.
PLATE B-3.4




G

O.E. MS CHKD

K

OR.

2/4/93

DATE

L92045.AE4 -

JOB

BORING NUMBER
AND SAMPLE DEPTH: B0 at 0" to ¥

FILL - SILTY SAND

SOIL TYPE: and SANDY SILT
MAXIMUM DRY DENSITY : 128

( Ibsseu. ft.)
OPTIMUM MOISTURE CONTENT : 9

(% of dry wt.)

100 at S'to 7

FILL - SILTY SAND
and SANDY SILT

122

13

TEST METHOD: ASTM Designation D1557-78

COMPACTION TEST DATA

LAW/CRANDALL, INC. il

103at1'to ¥

FILL - SILTY SAND

132

ot

PLATE B-3.5




BORING NUMBER
AND SAMPLE DEPTH: 113a5te7 116 & 1"10 ¥ 120 & 10" to 13
8 SOIL TYPE : FILL - SLTY SAND FILL - SILTY SAND FILL - SLTY SAND
5
é; MAXIMUM DRY DENSITY : 131 131 128
= (lbsscu. ft.)
} o
OPTIMUM MOISTURE CONTENT : 8 9 9
x (% of dry wt.)
o
Q
™
g
B TEST METHOD: ASTM Designation D1557 - 78
50
-
Lo
]
!
<
D
: 2
8 COMPACTION TEST DATA
48]
O
-2
LAW/CRANDALL, I NC




0.E. MS/@ CHKD Y5

kK

DR.

2/4/93

DATE

L92045.AE4

JOB

BORING NUMBER

AND SAMPLE DEPTH: 31 a0 tod RaAac e 3B a1
FILL - SILTY SAND FILL -
SOIL TYPE : and SANDY SILT FILL - SILTY SAND SILTY SAND
MAXIMUM DRY DENSITY": 12 130 130
(Ibsscu. ft. )
OPTIMUM MOISTURE CONTENT *: 11 9 8
(% of dry wi.)
EXPANSION (%): 1.3 0.1 0

( From optimum to saturated
maisture comtent )

C.B.R.*™
(% of standard)
AT 90% COMPACTION : 17 24 38
AT 95% COMPACTION : 36 55

*TEST METHOD: ASTM Designation D1557-78
= TEST METHOD: ASTM Designaton D1883-73

COMPACTION AND C.B.R. TEST DATA

LAW/CRANDALL,INC. ﬁ

PLATE B-441




BORING NUMBER
- AND SAMPLE DEPTH: 4 a0t SatwZ S a1tz
FILL - FILL -
SOIL TYPE: SILTY SAND SILTY SAND SILTY CLAY
oy and SANDY SILT
o) MAXIMUM DRY DENSITY *: 13 128 127
X (Ibsjeu. &, )
[&]
@ OPTIMUM MOISTURE CONTENT *: 9 9 11
; _ (% of dry wt.)
.'ii; u'!
; O
N EXPANSION (%): 0 0.1 1.1
{ From optimum to saturated
moisture content )
o
=]
C.B.R.~
3 (% of standard)
N AT 80% COMPACTION : 28 14 7
= AT 95% COMPACTION : 81 a6 16
@]
] *TEST METHOD: ASTM Designation D1557-78
w3
g ~TEST METHOD: ASTM Designaton D1883-73
amd
0]
Q

J

COMPACTION AND C.B.R. TEST DATA

LAW/CRANDALL, INC L

PLATE B-4.2




Fi
v

CHKD

Kk OE. _MS

2/4/93 DR.

DATE

L92045.AE4

JOB

BORING NUMBER

AND SAMPLE DEPTH: 3a0t2 79 a ¢ to 3 87 a1 to &
FILL -
SOIL TYPE: SANDY SILT SILTY SAND SILTY SAND
and SANDY SILT
MAXIMUM DRY DENSITY": 130 129 124
(bsscu. ft.)
OPTIMUM MOISTURE CONTENT*: 10 10 11
(% of dry wt.)
EXPANSION (%): 0.8 0.3 0.1
{ From optimum to saturated
moisture content )
C.B.R."
{% of standard)
AT 90% COMPACTION : 17 23 23
AT 95% COMPACTION : 32 6% 52

*TEST METHOD: ASTM Designation D1557-78
= TEST METHOD: ASTM Designation D1883-73

COMPACTION AND C.B.R. TEST DATA

LAW/CRANDALL, INC MK

PLATE B-43



¥

e

3

£
1=

OE. MSM CHKD

DR. K

2/4/93

DATE

L92045 AE4

JOB

BORING NUMBER

AND SAMPLE DEPTH: B0 a0t 102 a0t
FILL - FILL -
SOIL TYPE: SILTY SAND SILTY SAND

and SANDY SILT

MAXIMUM DRY DENSITY ": 123 127
{Ibsfcu. ft.)

OPTIMUM MOISTURE CONTENT *: 11 10
(% of dry wt.)

EXPANSION (% ): 0.1 0.9

( From optimum to saturated
moisture content )

C.B.R."
(% of standard )

AT 90% COMPACTION : 26 15

AT 95% COMPACTION : 66 31

*TEST METHOD: ASTM Designation D1557-78
*TEST METHOD: ASTM Designation D1883-73

COMPACTION AND C.B.R. TEST DATA

z
LAW/CRANDALL,INC

106 &1 to 3

FILL -
SILTY SAND

134

0.2

47

oot

PLATE B-44



OE._MS i/é CHKD

K

2/4/93 DR.

DATE

L92045 AE4

JOB

BORING NUMBER
AND SAMPLE DEPTH:

SOIL TYPE:

MAXIMUM DRY DENSITY *:
{lbs.scu. ft.)

OPTIMUM MOISTURE CONTENT " :

{% of dry wt.)

EXPANSION (%):
{ From optimum to saturated
moisture content )

C.B.R. "™
{ % of standard )

AT 90% COMPACTION :
AT 95% COMPACTION :

Mz2atrtwd

FILL -
SILTY SAND and
SANDY SILT

129

0.5

10

47

*TEST METHOD: ASTM Designation D1557-78

* TEST METHOD: ASTM Designaton D1883-73

COMPACTION AND C.B.R. TEST DATA

LAW/CRANDALL,INC 4

PLATE B-45




BORING NUMBER
AND SAMPLE DEPTH: 21a5two7 26ad'tod Ralto

FILL - SANDY SILT

SOIL TYPE: SANDY CLAY SANDY CLAY and SILTSTONE
FRAGMENTS
CONFINING PRESSURE : 144 144 144
@ (Ibsssq. ft. )
\ﬁ\.
9 INITIAL MOISTURE CONTENT : 12.0 9.0 8.9
= (% of dry wt.)
(6]
- 9 FINAL MOISTURE CONTENT : 27.1 13.6 12.8
’ {% of dry wt.)
uj
@]
DRY DENSITY : 103 113 118
( bsseu. f.)
g
o
= EXPANSION INDEX : 36 3 ’
oy
@
hii
- TEST METHOD: Uniform Building Code Standard

No. 29-2, BExpansion Index Test

EXPANSION INDEX TEST DATA

JOB __ | 92045 AE4 DATE

LAW/CRANDALL, INC K

PLATE B-51




Ms /4 chHkDp

O.E.

W.P.

1/4/93

JOB__ 192045.AF4 DATE

K

BORING NUMBER

AND SAMPLE DEPTH: 55at 1'to 2 61at1'to 5 78at4'to €'

SalL TYPE: SILTY CLAY CLAYEY SILT SILTY CLAY

CONFINING PRESSURE: 144 144 144
{bs/sq. #.)

INITIAL MOISTURE CONTENT: 8.5 14.8 13.1
{% of dry wi)

FINAL MOISTURE CONTENT: 169.4 27.8 285
(% of dry wt.)

DRY DENSITY : 110 90 99
(bsicu. ft.)

EXPANSION INDEX: 25 63 54

TEST METHOD: Uniform Buikding Code Standard
No. 29-2, bpansion Index Test

EXPANSION INDEX TEST DATA

LAW/CRANDALL, INC. /K

"PLAIE B-52




BORING NUMBER

AND SAMPLE DEPTH: g7a5to8
" SO TYPE: SILTY CLAY
CONFINING PRESSURE : 144
(lbs./sq. ft.)
=N
S INITIAL MOISTURE CONTENT : 18.3
T (% of dry wi.)
(&
e FINAL MOISTURE CONTENT: 227
- (% of dry wt.)
uj
O
DRY DENSITY: 97
(bs.feu. ft.)
o
z EXPANSION INDEX 40

1/4/93

TEST METHOD: Uniform Buikling Code Standard
No. 29-2, Expansion Index Tedt

EXPANSION INDEX TEST DATA

JOB__ 192045 AE4 DATE

S
¥
%

e

LAW/CRANDALL, INC 4

PLATE B-53




4

y/d

D.R. 0E.__Ms/HS chkD

1/4/93

DATE

L92045.AE4

JOB

PERCENT PASSING BY WEIGHT

PERCENT PASSING BY WEIGHT

SIEVE ANALYSIS
U.S. Std. Sieve Openings U.S. Standard Sieve Numbers HYDROMETER ANALYSIS
a  1.1/2° 34" 3/8° #4 #10 #20 #40 #100 #200
00 EZ\L 10 O L ¢
)
90 B\ = Boring 1 at 31-122 to 32-12 |- 10
N\ SILTY SAND
80 Sy — 20
\\ _____ Boring 1 at 49'
70 a: SILTY SAND - 30
-
&80 ‘\ 40
50 50
\‘\
40 60
30 - = 70
20 . 80
10 90
o] m=i=1 g J== £ 160
100 " 1 N 0
g0 Boring 2 at36-12't0 37-12' H 10
\L \ SILTY SAND
80 LY ] 20
A “’\ ______ Boring 2 at 42-1/2'to 43-1/2'
70 L \ SILTY SAND and GRAVEL H 30
LY
60 » 40
‘\“l \
50 s 50
\~‘
40 \‘..‘ \ 50
“d
30 E} 70
-
20 e 80
10 ~ "Q'NQ., 80
0 eyt Py ——— y—— e 100
o - - (Y] Ts] @ o Te} Q e 228 g oo w § m o -
e g ¢ 3 f = C - B8 388 3588 &8 8 3
PARTICLE SIZE IN MILLIMETERS
GRAVEL SAND
SILT OR CLAY
Coarss | Fine |Coarse| Madium |  Fine

PARTICLE SIZE DISTRIBUTION

PERCENT RETAINED BY WEIGHT

PERCENT RETAINED BY WEIGHT

PLATE B-6.1




SIEVE ANALYSIS
.S, Std. Sieve Openings U.S. Standard Sieve Numbers HYDROMETER ANALYSIS
1003' 1-1/2° 34" 38" ¥4 #10 #0 #40 #100 #200 0
90 S 10
_E 80 T 20 E
Q ~. \ w
& g 70 “ 30 ;
N = kY \ =
@ 60 ) ) 4‘0 =)
' w
9 ‘| \ E
B X \ X Z
o| 2 \ K 2
T o 40 -+ 60 C
O = ‘\ \1 E
Z 30| Boring 3 at 48-1/2'to 49-1/2 % AN 70 &
3 SANDY SILT ) ‘& 9
%) W 20 b ' gy W
= R I I Boring 4 at 10' Y \b\ o
w0k SAND . 3 9%
Lt ‘....‘ 'Qm
| G e |2 100
',?
< 100 r\—l o]
_ ) 10
o
d -
o T 80 > 20 5
Q W‘ \ w
LéJ ?0 “ 30 ;
[z} “ \ D
= > \ @
o @ €0 —, 3 9 o
- g \ w
4
5 50 A 50 2
o) P
w| g \ :
T a 40 " 60
0 - “ X E
& 30 - Boring 4 at55-1/2't0 56-1/2' [ w5
Q ‘SAND and SILTY SAND ", O
T % i
- E-J 20 ﬂ h‘s J 80 &J
1 I | Boring 5 at 19’ ~~
g 10 H SAND and SILTY SAND |‘~.._4 80
(=)
& 0 ﬁ*&é:@: ;-J= 100
LI - o - — oy n @ = T 2 we oo o Cmw T m oy -
‘ . 8 ¢ 3 3 2 8 ¢ - 58§38 8 588 8838 &
: o) PARTICLE SIZE IN MILLIMETERS
-
GRAVEL SAND
SILT OR CLAY
Coarse | Fine |Coarse|] Madium |  Fine L
PARTICLE SIZE DISTRIBUTION
LAW/CRANDALL, I NC 4B

PLATE B-6.2




O.E._MS ﬂ\?) CHKD. @

1/4/33 D.R.

DATE

JOB_L92045.AE4

PERCENT PASSING BY WEIGHT

PERCENT PASSING BY WEIGHT

SIEVE ANALYSIS
U.S. S1d. Sieve Opanings U.S. Standard Sieve Numbers HYDROMETER ANALYSIS
3" 1-1/2° 34~ 3B #4 #10 #20 #40 #1000 #200
100 % 18 0 I 1 Y O T 0
LY
ag s Boring 6 at 10 10
KN — SILTY SAND
80 4-. ] ' 7 20
70 o \ SLTY SAND and SAND [ 30
»,
.
60 4 40
»
»,
‘Q
50 - 50
)
40 N 60
>\
30 o 70
-~
20 . 80
“u,
10 80
0 = ey — Fo— —— —. - J=L 100
100 | N | N 0
% . Boring 17 at 19" 10
. SAND and SILTY SAND
80 ‘\ 20
v \ cmm— Boring 18 at 7*
70 < \1\ SAND and SILTY SAND 30
60 ‘\ 40
\l
50 Dy P, 50
\ \
40 e \ 60
LY
30 h*\ 70
§*~
20 o 80
10 50
0 Lz: — —— AJQ 100
™ - — o ) @ o ) 8 we 22 o oW g o N -
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APPENDIX B

LABORATORY TESTING

Classification

Soils were visually and texturally classified in accordance with the Unified Soil Classification
System (USCS) in general accordance with ASTM D 2488-93. Soil classifications are indicated
on the logs of the exploratory excavations in Appendix A.

Moisture Content

The moisture content of samples obtained from the exploratory excavations was evaluated in ac-
cordance with ASTM D 2216-92. The test results are presented on the logs of the exploratory
excavations in Appendix A.

In-Place Moisture and Density Tests

The moisture content and dry density of relatively undisturbed samples obtained from the ex-
ploratory excavations were evaluated in general accordance with ASTM D 2937-94. The test
results are presented on the logs of the exploratory excavations in Appendix A.

Gradation Analysis

Gradation analysis tests were performed on selected representative soil samples in general accor-
dance with ASTM D 422-63. The grain-size distnbution curves are shown on Figures B-1
through B-4. These test results were utilized in evaluating the soil classifications in accordance
with the Unified Sosl Classification System.

Atterberg Limits

Tests were performed on selected representative fine-grained soil samples to evaluate the liquid
limit, plastic limit, and plasticity index in general accordance with ASTM D 4318-95: These test
results were utilized to evaluate the soil classification in accordance with the Unified Soil Classifi-
cation System. The test results and classifications are shown on Figure B-5.

Direct Shear Tests
Direct shear tests were performed on undisturbed (and remolded) samples in general accordance
with ASTM D 3080-90 to evaluate the shear strength characteristics of selected materials. The

samples were inundated during shearing to represent adverse field conditions. The results are
shown on Figures B-6 through B-12. '
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Robert Bein, William Frost & Associates March 25, 1999
Proposed Interstate 710 Extension Project No. 201769-01

Expansion Index Tests

The expansion index of selected materials was evaluated in general accordance with U.B.C. Stan-
dard No. 18-2. Specimens were molded under a specified compactive energy at approximately 50
percent saturation {plus or munus 1 percent). The prepared 1-inch thick by 4-inch diameter speci-
mens were loaded with a surcharge of 144 pounds per square foot and were inundated with tap
water. Readings of volumetric swell were made for a period of 24 hours. The resuits of these tests
are presented on Figure B-13.

Maximum Dry Density and Optimum Moisture Content Tests

The maximum dry density and optimum moisture content of selected representative soil samples
were evaluated in general accordance with ASTM D 1557-91. The results of these tests are sum-
marized on Figure B-14.

Soil Corrosivity Tests

Soil pH, and minimum resistivity tests were performed on representative samples in general ac-
cordance with California Test {(CT) 643. The chloride content of selected samples was evaluated
in general accordance with CT 422. The sulfate content of selected samples was evaluated in gen-
eral accordance with CT 417. The test results are presented on Figure B-15.

Sand Equivalent

Sand equivalent (SE) tests were performed on selected representative samples in general accor-
dance with ASTM D 2419-95, The SE value reported on Figure B-16 is the ratio of the coarse- to
fine-grained particles in the selected samples.
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EXPANSION INDEX TEST RESULTS

SAMPLE SAMPLE INITIAL COMPACTED FINAL VOLUMETRIC EXPANSION | EXPANSION
LOCATION DEPTH MOISTURE DRY DENSITY MOISTURE SWELL INDEX POTENTIAL
FT) (%) {PCF) (%) (IN)
B-2 8.0-9.0 18.9 975 326 0.0001 0 Very Low
B4 5070 157 91.0 334 0.0541 B4 Medium

PERFORMED IN GENERAL ACCORDANCE WITH UBC STANDARD 18-2
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CORROSIVITY TEST RESULTS

WATER-SOLUBLE
CHLORIDE
SAMPLE DEPTH . RESISTVITY * SULFATE -
SAMPLE LOCATION (FT) pH tohm-cm) CONTENT IN SOIL CONTENT
(ppm)
{ppm)
B-1 20.0-22.0 7.3 1,450 20 100
B-2 8.09.0 7.9 2,510 10 25
B-4 49.0-50.5 77 1,320 10 40

* PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHCD 643
** PERFORMED IN GENERAL ACCORDANCE WITH CALIFCRNIA TEST METHOD 417
*** PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIATEST METHOD 422
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SAND EQUIVALENT VALUE

SAMPLE DEPTH

SAMPLE LOCATION (F7) SOIL TYPE SAND EQUIVALENT
B-3 5.0-6.5 SM i
B-3 24.0-255 SP 52

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2419-91

SAND EQUIVALENT VALUE
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APPENDIX A

SOIL TESTING

GENERAL

Laboratory tests were performed on selected representative samples as an aid in
classifying the soils/rocks and to evaluate the physical properties of the soils/rocks
affecting tunnel design and construction procedures. Tests performed are indicated on
the Logs of Borings. A description of the laboratory testing program is presented below.

MOISTURE AND DENSITY TESTS

Moisture content and density tests were performed on a number of samples recovered
from the borings. The results of these tests were used to compute existing soil
overburden pressures, to correlate strength and compressibility data from tested samples
with those not tested, and to aid in evaluating soil properties. The tests were performed in
accordance with ASTM Test Methods D-2937 and D-2216, respectively. The results of
these tests are presented on the Logs of Borings and Table 1.

SIEVE ANALYSIS

Sieve analyses were performed on selected samples of soils encountered at the site.
These tests were performed to evaluate the gradation characteristics of the soils and to aid
in their classification. The tests were performed in accordance with ASTM Test Method
D-422. The results are presented on the Logs of Borings and in Figures A-1 through A-6.

ATTERBERG LIMITS

Atterberg limits tests were performed to aid in soil classification and to evaluate the
plasticity characteristics of the fine-grained materials. The tests were performed in
accordance with ASTM Test Method D-4318. The results of these tests are shown on the
Logs of Borings and presented in Figures A-7 through A-9.

UNCONFINED COMPRESSIVE STRENGTH

Unconfined compressive strength tests were performed to evaluate the unconfined
compressive strength of the soft rocks. The tests were performed in accordance with



ASTM Test Method D-2166. The results of these tests are presented in Figures A-10 and
A-11

UNCONFINED COMPRESSIVE STRENGTH ON HARD ROCKS

Unconfined compressive strength tests were performed to evaluate the unconfined
compressive strength of the rocks. The tests were performed in accordance with ASTM

Test Method D-2938. The results of these tests are presented in Figures A-12 through A-
31

CORROSIVITY TESTING

A selected representative soil sample was tested in order to assess corrosivity parameters
including chloride content, resistivity, pH, and sulfate contents. The tests were conducted

in accordance with appropriate California Test Methods. The test results are presented in
Table A-1.



TABLE A-1
CORROSIVITY TEST RESULTS

Resistivity Test and PH: Califiornia Test Methods 532 and 643
Sulfate Content: Calitornia Test Method 417
Chioride Content: California Test Method 422

Project Name : Avenue 45 - Arroyo Drive Relief Sewer Location: Los Angeles, CA
roject No. 29401785.1 TestedBy: MF
Date: 12/2/2005 Data Input By: MF
. " Sulfate Chloride
B:"l)ng Run No. Soil Description Depth Resistivity PH Content Content
() {ohm-cm) (ppm) (ppm)
c-3 1 Yellowish-brown CLAYSTONE 325 490 82 429 120
C-4 2 Yellowish-brown CLAYSTONE 34.5 920 84 143 60




GRAVEL SAND FINES
COARSE |  FINE COARSE| MEDIUM | FINE SILT I CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
6" 3" 11/2" 3/4" 3/8" #4  #10  #20 #40 #60 #100 #200

100 g8 *—— S rre—Te—eo<] 7
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80 \\

70
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i
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20 \\.
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0

100 10 1 0.1 0.01 0.001
PARTICLE SIZE IN (MM)
Boring Run Depth GR:SA:SI:CL| Sample Description (USCS Symbol)
Symbol | ", No. (ft.) (%)
L C-3 5 54.5 0:3:59:38 Yellowish-brown CLAYSTONE

PARTICLE-SIZE DISTRIBUTION CURVE
(ASTM D-422)

AVENUE 45 - ARROYO DRIVE RELIEF SEWER

LOS ANGELES, CALIFORNIA
FOR: LADPW/GED
FIGURE A-1




GRAVEL SAND FINES

COARSE | FINE coarsg] MEDIUM ] FINE SILT ] CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
e6" 3" 11/2" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
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o

« PERGENTFI
o
o

y i

\\
10
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100 10 1 0.1 0.01 0.001
PARTICLE SIZE IN (MM)
Boring Run Depth GR:SA:SI:CL| Sample Description (USCS Symbol)
Symbol| ", No. (ft) (%)
o C-4 2 34.5 0:5:65:30 Yellowish-brown CLAYSTONE
PARTICLE-SIZE DISTRIBUTION CURVE
(ASTM D-422)
AVENUE 45 - ARROYO DRIVE RELIEF SEWER
m LOS ANGELES, CALIFORNIA
FOR: LADPW/GED

FIGURE A-2




GRAVEL SAND FINES
COARSE |  FINE COARSE| MEDIUM | FINE ST | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
6" 3" 11/2" 3/4" 3/8" #4  #10 #20 #40 #60 #100 #200
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PARTICLE SIZE IN (MM)
Boring Run Depth GR:SA:SI:.CL| Sample Description (USCS Symbol)
symbel| "o, No. (ft) (%)
® C-4 6 455 0:8:64.28 Grayish-brown CLAYSTONE

PARTICLE-SIZE DISTRIBUTION CURVE
(ASTM D-422)

AVENUE 45 - ARROYO DRIVE RELIEF SEWER
LOS ANGELES, CALIFORNIA

FOR: LADPW/GED

FIGURE A-3




GRAVEL SAND FINES
COARSE | FINE coARsSEl MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
6" 3" 11/2" 3/4" 3/8" #4  #10  #20 #40 #60 #100 #200
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PARTICLE SIZE IN (MM)
Boring Run Depth GR:SA:SI:CL| Sample Description (USCS Symbol)
symbol| N, No. (ft) (%)
® C-4 6 49.5 0:8:79:13 Dark gray SILTSTONE

PARTICLE-SIZE DISTRIBUTION CURVE

(ASTM D-422)

AVENUE 45 - ARROYO DRIVE RELIEF SEWER
LOS ANGELES, CALIFORNIA
FOR: LADPW/GED

FIGURE A-4




GRAVEL SAND FINES
COARSE | FINE COARSE] MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
6" 3" 11/2" 3/4" 3/8" #4  #10  #20 #40 #60 #100 #200
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PARTICLE SIZE IN (MM)
Boring Run Depth GR:SA:SI:.CL| Sample Description (USCS Symbol)
Symbol| ", No. (ft.) (%)
® C-5 2 20.5 0:9:62:29 Olive gray CLAYSTONE

PARTICLE-SIZE DISTRIBUTION CURVE

(ASTM D-422)

AVENUE 45 - ARROYO DRIVE RELIEF SEWER
LOS ANGELES, CALIFORNIA
FOR: LADPW/GED

FIGURE A-5




GRAVEL SAND FINES
COARSE | FINE COARSE| MEDIUM | FINE SILT CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
6" 3" 11/2" 3/4" 3/8" #4  #10 #20 #40 #B60 #100 #200
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PARTICLE SIZE IN (MM)
Symbol | Boring Sample Depth GR:SA:SI:CL| Sample Description (USCS Symbol)
No. No. (ft.) (%)
o C-5 4 24.8 0:14:58:28 Dark gray CLAYSTONE

URS

PARTICLE-SIZE DISTRIBUTION CURVE
(ASTM D-422)

AVENUE 45 - ARROYO DRIVE RELIEF SEWER
LOS ANGELES, CALIFORNIA
FOR: LADPW/GED

FIGURE A-6
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UNCONFINED COMPRESSIVE STRENGTH OF
COHESIVE SOIL

TEST PROCEDURE NO. ASTM D 2166-91

URS

Project Name: AVENUE 45 - ARROYQ DRIVE REVIEE SEWER Project No: 29401785
Boring No.: C-3 Run No.: 3

Depth (ft.) : 43 Sample Type: Core

Sample Description:  Yellowish-brown CLAYSTONE Date : 12/02/05
Sample Wt. + Ring Wt. (gm) 950.80

Ring Wt. (gm) Q.00

Sample Wt. (gm) 950.80

Diameter (in) 2428

Height (in) 6.852

Height : Diameter Ratio 2.822

Area (in?) |4.630 5000 A
Moisture Content (%) 283 4500 PREY_NAY
Wt. Wet Sample + Container (gms) 226.21 o 4000 f’/ i \\
Wi. Dry Sample + Container (gms) 188,14 ‘;} 3500 y

Wt. Container (gms) 53.41 g 3000 /f/

Density and Saturation % 250 /J

Specific Gravity (assumed) 270 %)_ 2000 7]

Wet Density (pcf) 1142 § :ZS /

Dry Density (pcf) 89.0

Void Ratio 0.894 °0

Total Porosity 0.472 ° 0 5 4 6 8 10 12 14
Pore Volume (cc.) 2453

% Saturation 85

UNCONFINED STRESS ANALYSIS

Rate of Deformation (in/min)= 0.048

Failure Criterion:

Condition at which maximum stress occurs

At Failure
Maximum Unconfined Compressive Stress (psf) = 4341.8
Axial Strain (%) = 8.76

FIGURE A-10




URS UNCONFINED COMPRESSIVE STRENGTH OF

COHESIVE SOIL

TEST PROCEDURE NO. ASTM D 2166-91

Project Name: AVENUE 45 - ARROYO DRIVE RELIEF SEWER Project No: 29401785

Boring No.: C-7 Run No.: 4

Depth (ft.) : 40.5 Sample Type: Core

Sample Description:  Qlive-gray SILTSTONE Date : 12/02/05

Sample Wt. + Ring Wt. (gm) 916.90

Ring Wt. (gm) 0.00

Sample Wt. (gm) 916.90

Diameter (in) 2425

Height (in) 5.635

[Height : Diameter Ratio 2.324

Aren () PR 30000 Axial Strain (%)
Moisture Content (%) 124 25000 &
Wt. Wet Sample + Container (gms) 185.01 o /

Wt. Dry Sample + Container (gms) 170.06 j:/' 20000 A / \
Wt. Container (gms) 49.62 % // \ //

Density and Saturation .g 15000 / v

Specific Gravity (assumed) 270 g 10000

Wet Density (pcf) 1342 8 /

Dry Density (pcf) 1194 5000 /

Void Ratio 0412 P //

Total Porosity 0.292 o 0 1 . 5 2 3
Pore Volume (cc.) 124.4

% Saturation 81

UNCONFINED STRESS ANALYSIS

Rate of Deformation (in/min)= 0.048

Failure Criterion:

Condition at which maximum stress occurs

At Failure

Maximum Unconfined Compressive Stress (psf) = 27084.5

Axial Strain (%) = 1.95

FIGURE A-11
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Project Name: AVENUE 45 - ARROYO DRIVE RELIEF SEWER

Project Number: 28401785

Exploration No: C-1

Depth (ft): 34.5
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Project Name: 29401785
Project Number: AVENUE 45 - ARROYO DRIVE RELIEF SEWER

Exploration No: C-1
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Project Number: AVENUE 45 - ARROYO DRIVE RELIEF SEWER

Exploration No: C-1
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FIGURE A-17
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ucr006

Sample No.:

Yellowish-brown SILTSTONE
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Miles Industrial Mineral Research
1244 Columbine Street
Denver, CO 80206
Tel: (303) 355-5568  Fax: (303) 355-0422
w_miles@hotmail.com

December 8, 2005
Hamid Nazeri, Ph.D.

Advanced Terra Testing Inc.
833 Parfet Street, Unit A
Lakewood, CO 80215

Tel: 303-232-8308
hnazeri@terratesting. com

Re: Thin Section Petrography —4 Rock Samples

Dear Hamid;

Four rock cuttings were recetved for thin section petrographic analysis. These samples have
been evaluated and the results are reported in this letter.

Thin Section Petrography:

A portion of each sample was cut into a 4 cm by 2.5 cm by 1 cm block and a portion

cemented to a glass slide. After hardening, a thin section of each sample was cut from
the block for analysis.

Each thin section was then examined by petrographic microscopy and a representative
micro-photo was made to illustrate the sandstone or siltstone structures. In all of the
samples a smectite clay mineral is present in less than 2 micrometer grains. The smectite
clays were formed by weathering and alteration of igneous minerals. Quartz and feldspar
grains are of igneous origin, and range from 5 micrometers to 50 micrometers in grain
size. Dolomite is detrital or is precipitated within two of these sedimentary structures.

The mineralogy was determined by grain shape, strain features, twinning of feldspars,

and index of refraction results. Table 1 summarizes the mineralogy. Table 2 describes
the grain size, primary and secondary features, structures and alteration features.

Sincerely yours,

o el

William J. Miles, Ph.D.
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SPLITTING TENSILE STRENGTH
By Method of Brazilian Disk
ASTM D 3967



SPLITTING TENSILE STRENGTH
By Method of Brazilian Disk

ASTM D 3967
CLIENT: URS JOB NO.: 2093-156
LOCATION: Ave 45 and Arroyo Seco Sewer Relief Site DATE TESTED: 12/4/05 HN
PROJECT: 29401785.00001
Specimen Diameter | Length Mass Wet Failure Failure Splitting
1D (in.) {in.) {gms) Density Load Type (Tensile Strength

Boring, Depth(it.) {pcf) {ib) * {psi}

C-7,335 2.398 1.234 214.30 146.5 1,640 M 350

C-4,51.0 2.389 1.212 180.50 126.6 1,103 M 240

Notes and Comments:

Splitting Tensile Strength=2P/piLD.
P=Failure Load
pi=3.1415928....

D = Sample Diameter
L = Sample Length

* Failure Type: S: Single Failure Plane, M; Multiple Failure Planes

Data Entered By:
Data Checked By:
Filename;

HN Date: 12/06/2005
) Date: (L /ob/0o5”
WCBRAZCP

ADVANCED TERRA TESTING, Inc.



DIRECT SHEAR
ASTM D 5607



CLIENT

BORING NO.
DEPTH
SAMPLE NO.
ROCK TYPE
Diameter {in)
Length (in}

DIRECT SHEAR

Shear Stress {psi}

ASTM D 5607
URS JOB NOQ. 2093-156
CA1 DATE SAMPLED
31 DATE TESTED 12/15/05 HN
LOCATION Ave. 45 and Arroyo Sewer Relief Site
JOINT TYPE Intact
2.199 Mass {9} 460.10
3.840 Wet Density (pcf) 120.2
NORMAL STRESS RESIDUAL SHEAR STRESS {psi}
psi psf
14 2,000 80.0
28 4,000 113.0
56 8,000 141.0
Normal Stress vs. Residual Shear Stress
C-1,31.Intact
200
150
o)
o
100 :
6
50
o i L i
50 100 150 200
Normal Stress {psi}
O Shear Data Best Fit Line ec=76.0psi Phi = 49.8 degrees

Notes and Comments: No peak shear strength measurement was possible,

Data entered

Data checked by:

File Name:

by:

Shear area was hroken.

HN Date: 12/16/2005
Date:

WCRDNOPE ADVANCED TERRA TESTING, inc.
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CLIENT

BORING NO.
DEPTH

SAMPLE NO.

ROCK TYPE
Diameter (in)
Length (in)

DIRECT SHEAR

ASTM D 5607
URS JOB NO. 2093-156
C-4 DATE SAMPLED
37.0 DATE TESTED 12/20/05 HN
LOCATION Ave. 45 and Arroyo Sewer Relief Site
JOINT TYPE Intact
2.382 Mass (g) 561.80
N/A Wet Density {pef)  N/A
NORMAL STRESS RESIDUAL SHEAR STRESS (psi)
psi psf
14 2,000 14.0
28 4,000 250
56 8,000 410

Shear Stress (psi)

Normal Stress vs. Residual Shear Stress

C-4,37.0,Intact
100
80
60
40 - e
°
20 -
. Q
. &
0 ] ] ! |
0 20 40 80 80 160
Normal Stress (psi)
i < Shear Data Best Fit Line ®Cc=6.0psi Phi = 32.3 degrees

Notes and Comments: No peak shear strength measurement was possible,
Shear area was partially broken,

Data entered by: HN Date:
Data checked by: A\

12/21/2005

Date: 12/, 21 fas

File Name: WCRDNOP1

ADVANCED TERRA TESTING, Inc.
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DIRECT SHEAR

ASTM D 5607
CLIENT URS JOB NO. 2093-156
BORING NO. C-5 DATE SAMPLED
DEPTH 33.0 DATE TESTED 12/16/05 HN
SAMPLE NO. LOCATION Ave. 45 and Arroyo Sewer Relief Site
ROCK TYPE JOINT TYPE intact
Diameter (in} 2.50 Mass (g) 713.2
Length (in) N/A Wet Density {pcf) N/A
NORMAL STRESS PEAK SHEAR RESIDUAL SHEAR
(psi) STRESS (psi) STRESS (psi}
14 122 41.0
28 61.0
56 88.0

Shear Stress (psi)

Normal Stress vs. Residual Shear Stress
C-5,33.0,intact

200

150

100

&0

50 100 180
Normal Stress (psi)

200

¢ Shear Data Best Fit Line

Phi = 47.6 degrees & Peak Stress

®Cc=275psi

Naotes and Comments:

Data entered

by:

Data checked by:

File Name:

Very uneven shear area.

WCRDPEA4 Date: 12/18/2005
Date; zZ/ii/o{

ADVANCED TERRA TESTING, Inc.
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DIRECT SHEAR

ASTM D 5607
CLIENT URS JOB NO. 2093-156
BORING NO. c-7 DATE SAMPLED
DEPTH 25.0 DATE TESTED 12/21/05 HN
SAMPLE NO. LOCATION Ave. 45 and Arroyo Sewer Relief Site
ROCK TYPE JOINT TYPE intact
Diameter {in} 2.394 Mass {g) 557.00
Length {in) 3.563 Wet Density (pcf)  132.3
NORMAL STRESS PEAK SHEAR RESIDUAL SHEAR
(psi) STRESS (psi} STRESS (psi)
36 18.0
29.0
53.0

Shear Stress (psi)

Normal Stress vs. Residual Shear Stress
C-7,25,0, lntact

100

80

&0

40

A
oy
2 >
oL ;
s} 50 100
Normai Stress (psi)
O Shear Data Best Fit Line ®cC=6.0psi

Phi = 39.9 degrees & Peak Stress

Notes and Comments: Uneven shear area.

Data entered

Data checked by:

File Name;

by:

WCRDPEAS Date: 12/21/2005
Co Date:__12/41/os

ADVANCED TERRA TESTING, Inc.
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JOINT DIRECT SHEAR
Modified COE Method



JOINT DIRECT S8HEAR
Modified COE Methaod

CLIENT URS Corporation JOB NO. 2093-156
BORING NO. C-5 DATE SAMPLED
DEPTH 42 DATE TESTED 12/29/05 DPM/KB
SAMPLE NO. LOCATION Ave 45 and Arroyo Seco Sewer Relief
ROCK TYPE Shale JOINT TYPE Open Bedding Plane
NORMAL STRESS (psi) RESIDUAL SHEAR STRESS (psi)

2000 2579

4000 3573

8000 6340

Normai Stress vs. Residual Shear Stress
C-5,42

10

8
7 o
- w B
2 %
& g
3 8
& 4
£ o)
73]

e
2
I
0 1 i | ]
o 2 4 6 8 10
Thousands
Normal Stress (psi)
EShear Data Best Fit Line ® ¢ = 11955 psi Phi= 325 degre;‘,I
Notes and Comments:
Data entered by: RS Date: 12/29/2005

Data checked by #Z.+7 Date: (/2 7/ ¢ 5
File Name: WCDSCs42 ADVANCED TERRA TESTING, inc.



Client:

Boring:

Sample Number:
Depth:

Location:

Shear Displacement
{(inches)

0.0000
0.0050
0.0100
0.0150
0.0200
0.0250
0.0325
0.0400
0.0475
0.0550
0.0600
0.0700
0.0800
0.0900
0.1000
0.1125
0.1250
0.1375
0.1500
0.1625
0.1750
0.1875
0.2000
0.2125
0.2250
0.2375
0.2500
0.2625
0.2750
0.2875
0.3000

Data entry by:
Checked by:
FileName:

URS Corporation

C-5

DIRECT SHEAR TEST DATA
ASTM D3080

Project #29401785.00001

42'

Job Number:
Date Tested:

Soil Description:
Point:

Ave 45 and Arroyo Seco Sewer Relief Normal Load

RS

WCDSC5A

Shear Load

(lbs.)

0.0
123.0
148.0
146.0
163.0
175.0
186.0
183.0
197.0
200.0
203.0
207.0
211.0
212.0
214.0
215.0
215.0
215.0
213.0
217.0
218.0
221.0
223.0
226.0
230.0
2320
234.0
235.0
2350
236.0
236.0

Date:;
Date:

Peak Strength

Shear Load
(PSF)

0
3304
3976
3922
4379
4701
4997
5185
5293
5373
5454
5561
5669
5696
5749
5776
5776
5776
5722
5830
5857
5937
5991
6072
6179
6233
6287
6313
6313
6340
6340

12/29/2005
12/ el 5

2093-156
12/29/05 DPM/KB

Open Bedding Plane
A

8000 PSF
6340 PSF

Normal
Displacement
inches

0.0000
-0.0017
-0.0022
-0.0024
-0.0029
-0.0035
-0.0042
-0.0048
-0.0053
-0.0056
-0.0057
-0.0058
-0.0059
-0.0059
-0.0059
-0.0059
-0.0056
-0.0053
-0.0048
-0.0043
-0.0037
-0.0031
-0.0024
-0.0018
-0.0009

0.0000

0.0009

0.0018

0.0028

0.0036

0.0042

ADVANCED TERRA TESTING, INC






DIRECT SHEAR TEST DATA

ASTM D3080
Client: URS Corporation Job Number: 2093-156
Date Tested: 12/29/05 DPM/KB

Boring: C-5

Sample Number:  Project #29401785.00001 Soil Description: Open Bedding Plane

Depth: 42 Point; B

Location: Ave 45 and Arroyo Seco Sewer Relief Normal Load 4000 PSF

Peak Strength 3573 PSF
Normal

Shear Displacement Shear {.cad Shear Load Dispiacement
(inches) (Ibs.) {(PSF) {inches)
0.0000 0.0 0 0.0000
0.0050 62.0 1666 -0.0019
0.0100 73.0 1961 -0.0032
0.0150 81.0 2176 -0.0046
0.0200 83.0 2230 -0.0055
0.0250 86.0 2310 -0.0065
0.0325 90.0 2418 -0.0077
0.0400 93.0 2499 -0.0087
0.0475 95.0 2552 -0.0096
0.0550 98.0 2633 -0.0103
0.0600 101.0 2713 -0.0107
0.0700 106.0 2848 -0.0112
0.0800 108.0 2901 -0.0117
0.0900 112.0 3009 -0.0120
0.1000 114.0 3063 -0.0120
0.1125 118.0 3170 -0.0120
0.1250 118.0 3197 -0.0119
0.1375 120.0 3224 -0.0117
0.1500 120.0 3224 -0.0113
0.1825 120.0 3224 -0.0108
0.1750 122.0 3278 -0.0102
0.1875 125.0 3358 -0.0093
0.2000 126.0 3385 -0.0086
0.2125 127.0 3412 -0.0076
0.2250 127.0 3412 -0.0068
0.2375 128.0 3439 -0.0056
0.2500 129.0 3466 -0.0044
0.2625 130.0 3493 -0.0032
0.2750 132.0 3546 -0.0021
0.2875 132.0 3546 -0.0008
0.3000 133.0 3573 0.0004

Data entry by: RS Date: /2972005

Checked by: Qﬁ/j Date: 2/ z-7( ﬁ?/w

FileName: WCDSCSB ADVANCED TERRA TESTING, INC






DIRECT SHEAR TEST DATA

ASTM D3080
Ciient: URS Corporation Job Number: 2093-156
Date Tested: 12/29/05 DPM

Boring: C-5

Sample Number:  Project #29401785.00001 Soit Description: ~ Open Bedding Plane

Depth: 42' Point: C

Location: Ave 45 and Arroyo Seco Sewer Relief Normal Load 2000 PSF

Peak Strength 2740 PSF
Normal

Shear Displacement Shear Load Shear Load Displacement
(inches) (Ibs.) (PSF) {(inches)
0.0000 0.0 0 0.0000
0.0050 440 1182 -0.0014
0.0100 49.0 1316 -0.0018
0.0150 58.0 1558 -0.0025
0.0200 63.0 1693 -0.0030
0.0250 67.0 1800 -0.0036
0.0325 71.0 1907 -0.0042
0.0400 76.0 2042 -0.0048
0.0475 81.0 2176 -0.0050
0.0550 86.0 2310 -0.0050
0.0600 88.0 2364 -0.0049
0.0700 92.0 2472 -0.0047
0.0800 95.0 2552 -0.0043
0.0900 94.0 2525 -0.0036
0.1000 94.0 2525 -0.0029
0.1125 96.0 2579 -0.0016
0.1250 99.0 2660 -0.0008
0.1375 101.0 2713 0.0004
0.1500 102.0 2740 0.0019
0.1625 101.0 2713 0.0013
0.1750 99.0 2660 0.0048
0.1875 101.0 2713 0.0064
0.2000 101.0 2713 0.0082
0.2125 99.0 2660 0.0092
0.2250 97.0 2606 0.0113
0.2375 99.0 2660 0.0129
0.2500 99.0 2660 0.0149
0.2625 99.0 2660 0.0166
0.2750 99.0 2660 0.0184
0.2875 99.0 2660 0.0192
0.3000 96.0 2579 0.0204

Data entry by: RS Date: 12/29/2005

Checked by:_/JF) Date:_/2{/ 27/

FileName: WCDSC58 ADVANCED TERRA TESTING, INC
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-+ Geotechnology
Laboratory, Inc.

a%eﬁ@@@zvf’ segay

December 23, 2005
URS Group Inc.

911 Wilshire Blvd., Suite 800
Los Angeles, CA 90017

Attn: Mr. Nesa Nesarajah

RE: LABORATORY TEST RESULTS/REPORT
Project Name: Ave. 45 and Arroyo Seco Sewer Relif
Project No.: 29401785.00001
EGL Job No.: 05-008-028

Dear Mr. Nesa Nesarajah,

We have completed the testing program conducted on samples from the above project. The tests
were performed in accordance with testing procedures as follows:

TEST METHOD

Triaxial Permeability ASTM D5084

Enclosed is the Summary of Laboratory Test Results.

We appreciate the opportunity to provide testing services to URS Corporation. Should you have
any questions, please call the undersigned.

Sincerely yours,

Em\grronmental Geotechnology Laboratory, Inc.
i

QE{{:; X\

Hank Jong, PE, GE
Manager

Enclosure

Goldring . Suite A, Arcadia, CA 91006 » Tel.: (626) 263-3588, Fax: (626)
L MAILG j‘ECEAB COM



DATE: 12-19-05

PROJECT NO.: 29401785.00001

PROJECT NAME: Ave. 45 and Arroyo Seco Sewer Relif

SUMMARY OF PERMEABILITY TEST RESULTS

CLIENT: URS

EGL JOB NO.: 05-008-028

SUMMARIZED BY: VW

BORING SAMPLE DEPTH | MOISTURE DRY EFFECTIVE SATURATED
ID NO CONTENT DENSITY CONFINED HYDRAULIC
ASTM ASTM PRESSURE CONDUCTIVITY
D2216 D2937 ASTM
D5084
(f (%) (pcf) (psi) (cm/sec)
C-3 N/A 33 27.9 95.2 18.6 1.9E-008
C-6 N/A 39 12.0 124 .4 27.7 1.8E-007






